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Intraretinal angiomas, treatment of, 298 
Iridocyclectomy, review, 161 
Tris mechanics: Influence of pupil size on dynamics o 
pupillary movements, 347 
influence of pupil size on details of tris structure, 553 
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Small-dose hyperosmotics, effect on intraocular pressure 
in intact and transected optic nerve, 898 
Staphyloma, bilateral peripapillary, with normal vision, 
423 
contractile peripapillary, 1090 
Strabismus, alternating, visually evoked responses in, 
1292 
cover test demonstrator, 760 
paralytic, past-pointing in, 27 
Streptozotocin diabetes, eye changes in, 312 
Subretinal degeneration, massive, exudation associated 
with senile macular degeneration, 639 
Subscleral sclerectomy, double-flap operation for glau- 
coma, 884 
Sutures in strabismus surgery, comparison of catgut and 
collagen, 935 


T 


Tear lysozyme, comparison of electrophoretic mobility, 
525 

Toxocara, intraocular, 921 

Trabecular meshwork, development in primates, 366 

scanning electron microscopy of, 90 

Trachoma, among Southwestern American Indian tribe, 
70:843, 1970. 

Transorbital injury with cerebrospinal orbitorrhea, 1037 ,. 

TRIC agent infections, Reiter’s syndrome, complement- 
fixing antibodies to hedsonia in, 


U 
Ultrasound, cataracts produced with, properties observed 
in, 1284 
y 


Visual loss, total, after orbital surgery, 218 
Vitreous base, fine structure of, and pathogenesis of pars 
planitis, 1317 


x 


Xenon and ruby laser photoceaguiation, intraocular pres- 
sure variations during, 1261 





INDEX 


AUTHORS AND TITLES 


Or 


ORIGINAL ARTICLES, Notes, Cases AND INSTRUMENTS 


A 

AABERG, Thomas M.: See BLAIR, Charles J. 

ABRAHAMS, I. W.: See HOWARD, Rufus Ô. 

ADLER, Francis Heed: See NEWELL, Frank W. 

AHEARN, Donald G.: See WILSON, Louis A, 

ALBERT, Daniel M., and SEARS, Marvin L.: Dr. Eli- 
sha North and the first eye infirmary in the United 
States, 578 

ALLANSMITH, Mathea R, DRELL, Daniel, ANDER- 
SON, Robert P., and NEWMAN, Lawrence: Compari- 
son of electrophoretic mobility of tear lysozyme in 50 
subjects, 525 

ALLEN, Henry F.: Amazonian ophthalmology, 426 

ALTONA, Marion: See FARKAS, Tibor G. 

ANDERSEN, S. Ry: Differentiation features in some 
retinal tumors and in dysplastic retinal conditions, 231 

ANDERSON, Douglas R.: Experimental alpha chymo- 
trypsin glaucoma studied by scanning electron micros- 
copy, 470 

ANDERSON, Douglas R.: Scanning electron microscopy 
of primate trabecular meshwork, 90 

ANDERSON, Douglas R.: Scanning electron microscopy 
of zonulolysis by alpha chymotrypsin, 619 

ANDERSON, Douglas R.: The retinal capillary bed at the 
posterior pole of primate eves, 815 

ANDERSON, Robert P.: See ALLANSMITH, Mathea R. 

ARCHER, Desmond: See FARKAS, Tibor G. 

ARCHER, Desmond, KRILL, Alex E., and NEWELL, 
Frank W.: Fluorescein studies of choroidal sclerosis, 
266 

ASHTON, Norman, GARNER, Alec, and KNIGHT, 
George: Intermittent oxygen in retrolental fibroplasia, 
153 

AUGUSTEYN, Robert: See SPECTOR, Abraham 

AWAY A, Shinobu: See VON NOORDEN, Gunter K. 


B 


BAGHDASSARIAN, Sahag A. and ZAKHARIA, 
Hanna: Report of three cases of hydatid cyst of the 
orbit, 1081 

BARRACO, Robin: See BECKMAN, Hugh 

BAUM, Gilbert: Problems in ultrasonographic diagnosis 
of retinal disease, 723 

BECKER, Bernard: See BIGGER, John F, 

. BECKER, Bernard: Diabetes mellitus and primary open- 
angle glaucoma, Í 

BECKER, Bernard: See KRUPIN, Theodore 

BECKER, Bernard: See PODOS, Steven M. 

BECKMAN, Hugh, ROTA, Alex, BARRACO, Robin, 
SUGAR, H. Saul, and GAYNES, Ernest: Limbecto- 
mies, keratectomies, and keratostomies performed with 
a rapid-pulsed carbon dioxide laser, 1277 

BEDROSSIAN, Paul B.: See GOLDSTEIN, Joseph H. 

BERKOW, J. W.: See FINE, S. 

BEST, Milton: See BLUMENTHAL, Michael 

BEST, Milton, GALIN, Miles A. BLUMENTHAL, Mi- 
chael, and TOYOFUKU, Hidenao: Fluorescein angiog- 
raphy during induced ocular hypertension in retinis 
pigmentosa, 1226 

BEST, Milton: See OBSTBAUM, Stephen A. 

BEST, Milton, OBSTBAUM, Stephen A., FRIEDMAN, 
Benjamin, and STROBOS, Robert L: Survival in or- 
bital phycomycosis, 1078 

BIGGER, John F., and BECKER, Bernard: Cataracts 
and open-angle glaucoma, The effect of cataract extrac- 
tion on visual fields, 335 

BLAIR, Charles J., and AABERG, Thomas M.: Massive 
subretinal exudation associated with senile macular de- 
generation, 639 

BLOCH, Daniel, O'CONNOR, Patrick, and LINCOFF, 
Harvey: The mechanism of the cryosurgical adhesion, 
Til. Statistical analysis, 666 


BLODI, Frederick C.: Injection and impregnation of liq- 
uid stlicone into ocular tissues, 1044 

BLODI, Frederick C., and WATZKE, Robert C.: A clini- 
copathologic report on treated retinoblastoma, 193 

BLOUNT, Richard L.: See SMITH, Robert R. 

BLUMENTHAL, Michael: See BEST, Milton 

BLUMENTHAL, Michael, BEST, Milton, and GALIN, 
Miles A.: Ocular circulation: Analysis of the effect of 
induced ocular hypertension on retinal and choroidal | 
blood flow in man, 819 

BORCHARDT, Kenneth A.: See CORBOY, John M. 

BOYLE, Gerard L., LICHTIG, Michael L., and LEO- 
POLD, Irving H.: Lincomycin levels in human oenlar 
fluids and serum following subconjunctival injection, 
1303 

BOYLE, Gerard L.: See MELIKIAN, Harrout E, 

BREININ, Goodwin M.: Accommodative strabismus and 
the AC/A ratio, 303 

BRESNICK, George H.: See POWELL, James ©. 

BRONSON, Nathaniel R., IT: Videotape in ophthalmic 
surgery, 544 

BROOKS, Dennis L.: See KELMAN, Charles D. 

BRUNETTE, Jean-Real- Electroretinographic study o 
the rod-cone break in the dark adaptation curve in 
man, 1104 í 

BUCCI, Massimo G.: Procedure for obtaining fluorescent 
semicircles in applanation tonometry, 1140 

BURIAN, H. M.: See CIBIS, G. W. 

BURIAN, Hermann M.: See FRANCESCHETTI, Alberi T. 

BURIAN, Hermann M., and FRANCESCHETTI, Albert 
T.: Evaluation of diagnostic methods for the classifica- 
tion of exodeviations, 34 

BURNS, Robert P., and HANSEN, Terry: Autotrans- 
plantation of the human eye in traumatic luxation, 396 

BURNS, Robert P., ROBERTS, Harley, and RICH, 
Larry F.; Effect of silicone contact lenses on corneal 
epithelial metabolism, 486 

BURT, William J.: See COLEMAN, D. Jackson 


C 


CALDWELL, Jobn B. H., SEARS, Marvin L., and GIL- 
MAN, Michael: Bilateral peripapillary staphyloma 
with normal vision, 423 

CANTOLLINO, Salvatore: See HYVARIN EN, Lea 

CARROLL, Frank D.: Jamaican optic neuropathy in im- 
migrants to the United States, 261 

CAYGILL, Wayne M.: Aqueous humor dynamics follow- 
ing pituitary irradiation in diabetic patients with reti- 
nopathy, 826 

CERASOLI, James R., and KASNER, David: A follow- 
up study of vitreous loss during cataract surgery man- 
aged by anterior vitrectomy, 1040 

CHALKLEY, Thomas: Poets and publishers as an oph- 
thalmologist sees them, 435 

CHALKLEY, Thomas: See GURNEY, Nelson 

CHAMBERLAIN, Webb: Restriction in upward gaze 
with advancing age, 341 

CHESTER, Tack E.: See POWELL, Tames O. 

CHRISTENSEN, Robert E., and GARAI, Maria H.: Cor- 
neal curvature and diameter in developmental glau- 
coma, 490 

CIBIS, G. W., and BURIAN, H. M.: ERG dark adapta- 
tion in the unanesthetized rabbit, 1113 

CLAHANE, Aurora C.: See GOLDSTEIN, Joseph H. 

COGAN, David G., and GUZAK, Steven V.: Flucroangio- 
graphic pattern of macular edema and retinal swelling 
in postmortem eyes, 291 

COLEMAN, D. Jackson, LIZZI, Frederic L., BURT, 
William J., and WEN, Harriet: Properties observed in 
cataracts produced experimentally with ultrasound, 1284 

COLEMAN, D., Jackson: Measurement of choroidal pul- 
sation with M-scan ultrasound, 363 


VOL. 71, NO. 6 


COLEMAN, D. Jackson, and TROKEL, Stephen, L.: A 
progocel for B-scan and radiographic foreign body local- 

«ization, 84 

COPELAND, Robert I.: See GOLDSTEIN, Joseph H. 

COPPETO, James: See LESSELL, Simmons 

CORBOY, Jobn M., and BORCHARDT, Kenneth A.: 
Mechanical sterilization of the applanation tonometer. 
Part 1: Bacterial study, 889 

CORBOY, John M., GOUCHER, Charles R., and 
PARNES, Carole A.: Mechanical sterilization of the 
applanation tonometer, Part 2: Viral study, 891 

CRAWFORD, John R.: See MOLL, Thomas O. 

CURTIN, Brian F, and KARLIN, David B: Axial 
length measurements and fundus changes of the myopic 
eye, 42 

CURTIN, Victor T.: See FLINDALL, Richard J. 


k D 

DAWSON, Chandler: See MORDHORST, Carl H, 

DAWSON, Chandler R.: See OSTLER, Bruce H. 

DAY, Robert, M.: See REGAN, Ellen F. 

DE ROETTH, Andrew, Jr.: Cryoextraction of cataracts 
in glaucomatous eyes, 54 

DEVOE, Arthur Gerard: Keratomycosis, 406 

DIXON, Joseph M., WINKLER, Charles H., and NEL- 
SON, John H.: Ophthalmomyiasis interna caused hy 
cuterebra larva, 415 

DOUVAS, Nicholas G.: Combined cryoprobe and heated 
iris retractor for unassisted round pupil cataract crvo- 
extraction, 762 

DRELL, Daniel: See ALLANSMITH, Mathea R. 

DUANE, Thomas D.: Is diabetic retinopathy uncontrol- 
lable? 286 

7 E 

ELLIS, Philip P.: See LONG, John C. 

ELLISON, Arthur C.: See NEWMARK, Emanuel 

ELLISON, E. D.: See HOOD, C. Tan 

ELLISON, Emily D.: See KAUFMAN, Herbert E. 

ELLSWORTH, Robert M.: See HAMADA, Sachiko 

ENGLEMAN, Ephraim P.: See OSTLER, Bruce H. 

ERIKSEN, Stuart P.: See THORSON, Jon C. 


F 

FARKAS, Tiber G., SYLVESTER, Virginia, and 
ARCHER, Desmond: The ultrastructure of drusen, 1196 

FARKAS, Tibor G., SYLVESTER, Virginia, ARCHER, 
Desmond, and ALTONA, Marion: The histochemistry 
of drusen, 1206 

FEILER, V.: See MERIN, S. 

FINE, B. S.: See FINE, S. 

FINE, S., MACKEEN, D., BERKOW, J. W., and FINE, 
B. S.: Preliminary report of biologic testing of laser 
protective materials, 828 

FLINDALL, Richard J., NORTON, Edward W. D, 
CURTIN, Vietor T, and GASS, J. Donald M.: Redue- 
tion of extrusion and infection following episcleral sili- 
cone implants and ecryopexy in retinal detachment sur- 
gery, 835 

FORREST, Arnold W.: Pathologic criteria for effective 
management of epithelial lacrimal gland tumors, 178 

FRANCESCHETTI, Albert T., and BURIAN, Hermann 
M.: Visually evoked responses in alternating strabis- 
mus, 1292 

FRANCESCHETTI, Albert T.: See BURIAN, Hermann, 
M 


FRANCESCHETTI, Albert T.: See 
Stanley 

FRANCOIS, Jules, and PIERARD, Jean. The Francois 
dyscephalic syndrome and skin manifestations, 1241 

FRASER, H. B., and WALLACE, D. C.: Sorsby’s famil- 
‘ial pseudo-inflammatory macular dystrophy, 1216 


THOMPSON, H. 


FRAUNPELDER, Frederick T., and VIERNSTEIN, 
e Lawrence f.: Intraocular pressure variation during 


xenon and ruby laser photocoagulation, 1261 
FRENKEL, Marcel: See MILLER, Bruce W. 
FRIEDMAN, Alan H.: See GOEBEL, Hans H. 
FRIEDMAN, Alan H., and HENKIND, Paul: Granu- 

loma pyogenicum of the palpebral conjunctiva, 868 


FRIEDMAN, Alan H., TATERKA, Harvey B., and 
HENKIND, Paul: Epithelial implantation membrane 


AUTHOR INDEX v 


on the iris surface following cataract extraction, with 
report af two cases, 482 
FRIEDMAN, Stephan A.: See BEST, Milton 
FRISCH, Georg D.: See POWELL, James O. 
FRUEH, Bartley R: Transient blindness following 
blunt trauma to the eye, 1034 


G 

GALIN, Miles A.: See BEST, Milton 

GALIN, Miles A.: See BLUMENTHAL, Michael 

GALIN, Miles A.: See HARRIS, Laurence S. 

GALIN, Miles A.: See OBSTBAUM, Stephen A. 

GANLEY, James P. and STREETEN, Barbara A.: Glial 
nodules of the inner retina, 1099 

GARAI Maria, H.: See CHRISTENSEN, Robert E. 

GARNER, Alec: See ASHTON, Norman 

GARTNER, J.: The fine structure of the vitreous base of 
the human eye and pathogenesis of pars planitis, 1317 

GASS, J. Donald M.: Cavernous hemangioma of the ret- 
ina. A neuro-oculo-cutaneous syndrome, 799 

GASS, J. Donald M.: See FLINDALL, Richard J. 

GASSET, A. R.: See HOOD, C. Tan 

GASSET, A. R., and KAUFMAN, H., E: Hydrophilic 
lens therapy of severe keratoconjunctivitis sicca and 
conjunctival scarring, 1185 

GAY, Andrew J.: See SANDERS, T. E. 

GAY, Andrew J.: See ZAPPTA, Robert J. 

GAYNES, Ernest: See BECKMAN, Hugh 

GEERAETS, Walter J.: See MADGE, Gordon E. 

GILMAN, Michael: See CALDWELL, John B. H. 

GOEBEL, Hans H., and FRIEDMAN, Alan H.: Extra- 
ocular muscle involvement in idiopathic primary amyloi- 
dosis, 1121 

GOLDBERG, Morton F.: Classification and pathogenesis 
of proliferative sickle retinopathy, 649 

GOLDBERG, Morton F., and McKUSICK, Victor A.: X- 
linked colobomatous microphthalmos and other congeni- 
tal anomalies, 1128 

GOLDSTEIN, Jacob: See LEVITT, Jesse M. 

GOLDSTEIN, Joseph H., CLAHANE, Aurora C., BED- 
ROSSIAN, Paul B., and COPELAND, Robert L.: Com- 
parison of catgut and collagen sutures in strabismus 
surgery, 935 

GORIN, George: Re-evaluation of goniascopic findings in 
angle-closure glaucoma, 894 

GOUCHER, Charles R.: See CORBOY, John M. 

GREEN, Keith: See LUXENBERG, Malcolm N. 

GREEN, Keith: See TONJUM, Asbjorn M. 

GRIMES, Patricia: See VON SALLMANN, Ludwig 

GRUBER, Ellis: Clinical experience with the hydro- 
philic contact lens, 70:833, 1970 

GUDAS, Peter P., Jr.: Optic nerve myeloma, 1685 

GUERRY, DuPont, IH: See MADGE, Gordon C. 

GURNEY, Nelson, CHALKLEY, Thomas. and O’GRADY, 
Richard: Lacrimal sac hemangiopericytoma, 757 

GUZAK, Steven, V.: See COGAN, David G. 


H 


HALL, Stanley W.: See WILSON, Louis A. 

HAMADA, Sachiko, and ELLSWORTH, Robert M.: 
Congenital retinal detachment and the optie disk anom- 
aly, 460 

HANNO, Harold: See MEYER, David 

HANSEN, Terry: See BURNS, Robert P. 

HARDY, Ronald G, and PATERSON, Christopher A.: 
Ocular penetration of “C-labeled chloramphenical fol- 
lowing subconjunctival er sub-Tenon’s injection, 1307 

HARRIS, Laurence S, GALIN, Miles A., and MITTAG, 
Thomas W.: Nonsurgical removal of corneal rust 
stains, Part 2, Clinical trials, 854 

HENKRIND, Paul, and ROTH, Malcolm S.: Breast carci- 
noma and concurrent uveal melanoma, 198 

HENKIND, Paul: See FRIEDMAN, Alan H. 

HILES, David A., and PILCHARD, William A.: Corti- 
casteroid control of neonatal hemangiomas of the orbit 
and ocular adnexa, 1003 

HOLEKAMP, Timothy L. R.: 

HOLLENHORST, Robert 
Charles F. 

HOOD, C. lan, GASSET, A. R, ELLISON, E. D., and 
KAUFMAN, H. E.: The corneal reaction to selected 


See MOSES, Robert A. 
W.: See MAC CARTHY, 


. °’ 


vi AMERICAN JOURNAL OF OPHTHALMOLOGY 


chemical agents in the rabbit and squirrel monkey, 1009 

HOOD, C. Ian: See POLACK, Frank M. 

HOSHIWARA, Isao: See PORTNEY, Gerald L. 

HOVLAND, Kenneth R.: Instrument cabinet for retinal 
surgery, 1335 

HOWARD, George M.: Application of frozen sections to 
diagnosis of orbital tumors, 221 

HOWARD, Rufus O., and ABRAHAMS, I. W.: Sclera- 
cornea, 1254 

HOWARD, Rufus O.: See O'DONNELL, James J. 

HYAMS, S.: See MERIN, S. 

HYVARINEN, Lea, LERER, Robert J., and KNOX, Da- 
vid L.: Fluorescein angiographic findings in presumed 
histoplasmosis, 449 

HYVARINEN, Lea, MAUMENEE, A. Edward, KEL- 
LEY, James, and CANTOLLINO, Salvatore: Fluorescein 
angiographic findings in retinitis pigmentosa, 17 


I 


IDE, Carl H., and WEBB, Robert W.: Penetrating trans- 
orbital injury with cerebrospinal obitorrhea, 1037 

ILIFF, Charles E.: See RANDOLPH, M. Elliott 

IRVINE, Alexander R., and NORTON, Edward W. D.: 
Photocoagulation for diabetic retinopathy, 437 

IVRY, M.: See MERIN, §. 


J 
JOHANSON, Chris E.: See KRILL, Alex E. 
JONES, Ira Snow: Algernon Beveriy Reese, 1453 


K 


KALINA, Robert E.: A histopathologic postmortem and 
clinical study of peripheral folds in infant eyes, 446 

KANAI, Atsushi: See KAUFMAN, Herbert E. 

KANAL, Atsushi: See POLACK, Frank M. 

KANCHANARANYA, Charimet, and PUNYAGUPTA, 
Sompone: Case of ocular angiostrongyliasis associated 
with eosinophilic meningitis, 931 

KARLIN, David B.: See CURTIN, Brian J. 

KASSNER, David: See CERASOLI, James R. 

KAUFMAN, H. E.: See HOOD, C. Tan 

KAUFMAN, H. E.: See GASSET, A. R. 

KAUFMAN, H. E.: See NEWMARR, Emanuel 

KAUFMAN, Herbert E., KANAI, Atsushi, and ELLI- 
SON, Emily D.: Herpetic iritis: Demonstration of vi- 
rus in the anterior chamber by fluorescent antibody 
techniques and electron microscopy, 465 

KAUFMAN, Herbert E.: See TOWNSEND, William M. 

KAUFMAN, Herbert E.: See WOOD, Thomas O. 

KELLEY, James: See HYVARINEN, Lea 

KELMAN, Charles D., and BROOKS, Dennis L.: Ultra- 
sonic emulsification and aspiration of traumatic 
hyphema, 1289 

KENNEDY, John E. and WISE, George N.: Retinocho- 
roidal vascular anastomosis, 1221 

KNIGHT, George: See ASHTON, Norman 

KNOX, David L.: See HYVARINEN, Lea 

KRAKOWSKI, D.: See MERIN, S. 

KRAL, Katherine, and SVARC, Dragan: Contractile peri- 
papillary staphyloma, 1090 

KREISSIG, Ingrid: See LINCOFF, Harvey 

KRILL, Alex E.: See ARCHER, Desmond 

KRILL, Alex E., POTTS, Albert M., and JOHANSON, 
Chris E.: Chloroquine retinopathy. Investigation of dis- 
crepancy between dark adaptation and electroretino- 
graphic findings in advanced stages, 530 

KROLL, Arnold J.: See MACHEMER, Robert 

KRUPIN, Theodore: See PODOS, Steven M. 

KRRUPIN, Theodore, PODOS, Steven M., and BECKER, 
Bernard: Effect of diphenylhydantoin on dexametha- 
sone suppression of plasma cortisol in primary open-an- 
gle glaucoma, 997 

KUEHNE, Joan W.: See WILSON, Louis A. 


L 


LAIBSON, Peter: See WILLIS, Wendell E. 

LANDAU, I.: See MERIN, §. 

LAPIS, K, and RADNOT, Magda: Surface properties of 
human melanoma cells, 740 

LATIES, Alan M., and NICHOLS, Charles W.: Demon- 


stration of a nonspecific cholinesterase in retinal 


JUNE, 1971 


Muller cell, 1093 

LEBENSOHN, James E.: Refraction of patients wii in- 
cipient cataract, 399 "x 

LEE, Pei-fei, and POMERANTZEFF, Oleg: Transpupil- 
lary cyclophotocoagulation of rabbit eyes. An experi-@ 
mental approach to glaucoma surgery, Mii 

LEFLER, W. Hampton, WADSWORTH, Joseph A. C., 
and SIDBURY, James RB., Jr.: Hereditary macular 
degeneration and amino-aciduria, 224 

LEOPOLD, Irving H.: See BOYLE, Gerard L. 

LEOPOLD, Irving H.: See MELIKIAN, Harrout E 

LEOPOLD, Irving H.: See NEWELL, Frank W. 

LERER, Robert J.: See HYVARINEN, Lea 

L’ESPERANCE, Francis A.: Clinical photocoagulation 
with the frequency-doubled neodymium yttrium-alu- 
minum-garnet laser, 631 

L'ESPERANCE, Francis A.: The pathologic hemody nam- 
its of diabetic retinopathy: A theory, 251 , 

LESSELL, Simmons, COPPETO, James, and SAMET, 
Sidney: Ophthalmoplegia in myotonic dystrophy, 1231 

LEVITT, Jesse M., and GOLDSTEIN, Jacob: Keratemy- 
cosis due to Allescheria boydii, 1190 

Li, Lu-Ku: See SPECTOR, Abraham 

LICHTIG, Michael L.: See BOYLE, Gerard L. 

LINCOFF, Harvey: See BLOCH, Daniel 

LINCOFF, Harvey, and KREISSIG, Ingrid: The mecha- 
nism of the cryosurgical adhesion IV. Electron mi- 
croscopy, 674 

LIZZI, Frederic L.: See COLEMAN, D., Jackson 

LOEWENFELD, Irene E., and NEWSOME, David A.: 
Iris mechanics. J. Influence of pupil size on dynamics 
of pupillary movements, 347 n 

LOEWENFELD, Irene E.: See NEWSOME, David A. 

LONG, Jobn C, and ELLIS, Philip P.: Total unilateral 
visual loss following orbital surgery, 218 

LUXENBERG, Malcolm N., and GREEN, Keith: Reduc- 
tion of corneal edema with topical hypertonic agents, 


847 


M 


MAC CARTHY, Charles F., and HOLLENHORST, Robert 
W.: Protective moist-chamber eye dressing, 1333 

MACHEMER, Robert, and KROLL, Arnold, J.: Experi- 
mental retinal detachment in the owl monkey, VIL 
Photoreceptor protein renewal in normal and detached 
retina, 690 

MACKEEN, D.: See FINE, S 


MADGE, Gordon E., GEERAETS, Walter J., and 
GUERRY, DuPont, IHE: Black cornea secondary to 


topical epinephrine, 402 

MANDELL, Gerald H.: See SUGAR, H. Saul 

MAUMENEE, A. Edward: See HYVARINEN, Lea 

MAUMENEE, A. Edward: See RANDOLPH, M. Eliott 

MAUMENEE, A. Edward, and STARK, Walter J.: Man- 
agement of persistent hypotony after planned or inad- 
vertent cyclodialysis, 320 

MAYTHAR, B.: See MERIN, S. 

MC DONALD, P. Robb, and SARIN, Lev K.o: Treatment 
of intraretinal angiomas, 298 

MC KUSICK, Victor A.: See Goldberg, Morton F, 

MC PHERSON, Samuel D., Jr.: See MOLL, Themas B. 

MELIKIAN, Harrout E, NOWAKOWSKI, Joseph, 
BOYLE, Gerard L., and LEOPOLD, Irving H.: Use 
of subconjunctival hyaluronidase, 1313 

MERETSKY, Dianne: See SPECTOR, Abraham 

MERIN, S, FEILER, V., HYAMS, S., IVRY, M., KRA- 
KOWSKI, D, LANDAU, L., MAYTHAR, B, MI- 
CHAELSON, I. C., SCHARF, J, SCHUL, A., and SER, 
I.: The fate of the fellow eye in retinal detachment, 
477 

MEYER, David, YANOFF, Myron, and HANNO, Har- 
old: Differential diagnosis in Mikuliez’s syndrome, 
Mikulicz’s disease, and similar disease entities, 516 

MICHAELSON, IL C.: See MERIN, S. à 

MILLER, Bruce W., and FRENKEL, Marcel: Report of 
a case of tuberculous retrobulbar neuritis and osteo- 
myelitis, 751 

MILLER, Gordon R.: See TENZEL, Richard R. 

MITTAG, Thomas W.: See HARRIS, Laurence S. 

MOLL, Thomas B., CRAWFORD, John R., and ME- 
PHERSON, Samuel D., Jr: Ocular penetrance of ce- 


VOL. 71, NO. 6 


phaloridine after subconjunctival injection, 992 

MORDHORST, Carl H., and DAWSON, Chandler: Se- 
quelae of neonatal inclusion conjunctivitis and asso- 
ciated disease in parents, 861 

’ MOSES, Robert A., and HOLEKAMP, Timothy, L. R.: 
Evidence against mediation of ocular lesion A expo- 
sure, histamine, or serotonin sovowing ae nerve in- 
jury in rats, 574 — 


N 


NAWRATZEI, Ilse, and OLIVER, Moshe: Eccentric fix- 
ation managed with inverse prism, 549 

NELSON, John H.: See DIXON, Joseph M., 

NEWELL, Frank W., LEOPOLD, Irving H., and 
ADLER, Francis Heed: The multiple-choice question 
test of the American Board of Ophthalmology, S7 

NEWELL, Frank W.: See ARCHER, Desmond 

NEWMAN, Lawrence: See ALLANSMITH, Mathea R. 

NEWMAN, Matthew: See SANDERS, T. E. 

NEWMARK, Emanuel, ELLISON, Arthur C., and 
KAUFMAN, H. E.: Combined pimaricin and dexa- 
methasone therapy of keratomycosis, 718 

NEWSOME, David A.: See LOEWENFELD, Trene E. 

NEWSOME, David A., and LOEWENFELD, Irene E.: 
Tris mechanics Ti. Influence of pupil size on details of 
iris structure, 553 

NICHOLS, Charles W.: See LATIES, Alan M. 

NORTON, Edward W. D.: See FLINDALL, Richard J: 

NORTON, Edward W. D.: See IRVINE, Alexander R, 

NOWAKOWSKI, Joseph: See MELIKIAN, Harrout E. 


($) 

s 

OBSTBAUM, Stephen A.: See BEST, Milton 

*“)BSTBAUM, Stephen A., ROBBINS, Richard, BEST, 
Milton, and GALIN, Miles A.: Recovery of intraocular 
pressure and vitreous weight after ocular compression, 
1059 

O'CONNOR, Patrick: See BLOCH, Daniel 

O'DONNELL, James J., and HOWARD, Rufus O.: Torti- 
collis associated with hiatus hernia (Sandifer’s syn- 
drome}, 1134 

O'GRADY, Richard: See GURNEY, Nelson 

O'GRADY, Richard R.: Nanophthalmos, 1251 

OLIVER, Moshe: See NAWRATZEKI, Tise 

OSTLER, Bruce H, DAWSON, Chandler R, 
SCHACHTER, Julius, and ENGLEMAN, Ephraim 
P.: Reiters syndrome, 986 

OZANICS, Victoria: See SMELSER, George K. 


P 


PARNES, Carole A.: See CORBOY, Jobn M. 

PATERSON, Christopher, A.: See HARDY, Ronald G. 

PIERARD, Jean: See FRANÇOIS, Jules 

PILCHARD, William A.: See HILES, David A. 

PODOS, Steven M., KRUPIN, Theodore, and BECKER, 
Bernard: Effect af small-dose hyperosmotic injections 
on intraocular pressure of small animals and man 
when optic nerves are transected and intact, 898 

PODOS, Steven M.: See KRUPIN, Theodore 

POLACK, Frank M.: Cryopreservation of corneas for 
penetrating keratoplasty, 505 

POLACK, Frank M, KANAI, Atsushi, and HOOD, €. 
Tan: Light and electron microscopic studies of orbital 
rhabdomyosarcoma, 75 

POMERANTZEFF, Oleg: See LEE, Pei-fei 

PORTNEY, Gerald L., and HOSHIWARA, Isao: Preva- 
lence of iracheni among Southwestern American In- 
dian tribe, 70:843, 1970 

POTTS, Albert M.: See KRILL, Alex E. 

POWELL, James O., PREE. George H., YANOFF, 
Myron, FRISCH, Georg D .» and CHESTER, Jack E.: 


Ocular effects of argon laser radiation. If: Histopa- 
thology of chorioretinal lesions, 1267 
» PUNYAGUPTA, Sompone: See KANCHANARANYA, 
Charimet 
R 
RADNOT, Magda: See LAPIS, K. 


RANDOLPH, M. Elliott, MAUMENEE, A. Edward, and 
TLIFF, Charles E.: Cataract extraction in glaucoma- 
tous eyes, 328 


AUTHOR INDEX Vil 


REGAN, Ellen F., and DAY, Robert M.: 
traction after filtering procedures, 331 

RICH, Larry F.: See BURNS, Robert P. 

ROBBINS, Richard: See OBSTBAUM, Stephen A. 

ROBERTS, Harley: See BURNS, Robert P. 

ROMANO, Paul E.: See VON NOORDEN, Gunter K, 

ROSEN ITHAL, A. Ralph, and VON NOORDEN, Gunter 
K.: Clinical findings and therapy in unilateral high 
myopia associated with amblyopia, 873 

ROTA, Alex: See BECKMAN, Hugh 

ROTH, Malcolm S.: See HENKIND, Panl 

RYAN, Stephen J.. and SMITH, Ronald E.: Retinopathy 
associated with hereditary olivopontocerebellar degen- 
eration, 838 

RYAN, Stephen J., and VON NOORDEN, Gunter K.: 
Further observations on the aspiration technique in 
cataract surgery, 626 


Cataract ex- 


S 


SACHS, Uriel; See ZAUBERMAN, Hanan 

SAMET, Sidney: See LESSELL, Simmons 

SANDERS, Norman: Corneal intrastromal cyst, 1138 

SANDERS, T. E, GAY, Andrew J, and NEWMAN, 
Matthew: Hemorrhagic complications of drusen of the 
optic disk, 204 
SARIN, Lov K.: See MC DONALD, P. Robb 

SCH ACHT ER, Julius: Complement-fixing antibodies to 
bedsonia in Reiter's syndrome, TRIC agent infections, 
and control groups, 857 

SCHACHTER, Julius: See OSTLER, Bruce H. 

SCHLAEGEL, T. F., Jr., and WEBER, Janet C.: Follow- 
up study of presumed histoplasmic choroiditis, 1192 

SCHARF, J.: See MERIN, S. 

SCHATZ, Howard: Alport's syndrome in a Negro kin- 
dred, 1236 

SCHUL, A.: See MERIN, S. 

SCHUSTER, Harvey: See SMITH, Barry F. 

SEARS, Marvin L.: See ALBERT, Daniel M. 

SEARS, Marvin L.: See CALDWELL, John B. H. 

SETDENBERG, Boyd: See SMITH, Barry F. 

SER, L: See MERIN, S. 

SHALEV, Joseph: See SUGAR, H. Saul 

SHOCH, David: A double-blind evaluation of a stable 
agueous solution of chymotrypsin, 391 

SEDBURY, James B., Jr.: See LEFLER, W, Hampton 

SKALKA, Harold: See WEISS, Daniel I. 

SLEM, Gilhan: Clinical studies of ocular leprosy, 431 

SMELSER, George K., and OZANICS, Victoria: The de- 
ee of the trabecular meshwork in primate eyes, 

6 

SMITH, Barry F.. SCHUSTER, Harvey, 
BERG, Boyd: Subscleral sclerectomy: 
operation for glaucoma, 884 

SMITH, Richard S5.: Ultrastructural studies of the blood- 
aqueous barrier. I: Transport of an electron-dense tracer 
in the iris and ciliary body of the mouse, 1066 

SMITH, Robert R., and BLOUNT, Richard L.: Blowout 
fracture of the orbital roof with pulsating exophthal- 
mos, blepharoptosis, and superior gaze paresis, 1052 

SMITH, Ronald E.: See RYAN, Stephen J, 

SOLL, David B.: A new type of evisceration implant, 763 

SPAETH, Edmund B.: An analysis of the causes, types, 
and factors important to the correction of congenital 
blepharoptosis, 696 

SPALTER, Harold F.: Photocoagulation of circinate mac- 
ulopathy in diabetic retinopathy, 242 

SPECTOR, Abraham, LI, Lu-Ku, MERETSKY, Dianne, 
and AUGUSTEYN, Robert: What is alpha erystallin? 


and SEIDEN- 
A double-flap 


386 

SPITZNAS, Manfred: The fine structure of human 
scleral collagen, 68 

STAPP, Irvine P., Jr.: See WIRTSCHAFTER, Jonathan D. 

STARK, Walter J.: See MAUMENEE, A. Edward. 

STREETEN, Barbara W.: See GANLEY, James P. 

STROBOS, Robert J.: See BEST, Milton 

SUGAR, H. Saul: See BECKMAN, Hugh 

SUGAR, H. Saul, MANDELL, Gerald H., and SHALEYV, 
Joseph: Metastatic endophthalmitis associated with in- 
jection of addictive drugs, 1055 

SUGAR, H. Saul: Treatment of hypotony following fil- 


tering surgery for glaucoma, 1023 


Viil AMERICAN JOURNAL OF OPHTHALMOLOGY 


SVARC, Dragan: See KRAL, Katherine 
SYLVESTER, Virginia: See FARKAS, Tibor G. 
T 

TATERKA, Harvey B.: See FRIEDMAN, Alan H, 

TENZEL, Richard R., and MILLER, Gordon R.: Orbital 
blowout fracture repair, conjunctival approach, 1141 

THOMPSON, H. Stanley, FRANCESCHETTI, Albert T., 
and THOMPSON, Paul M.: Hippus. Semantic and his- 
toric considerations of the word, 1116 

THOMPSON, Paul M.: See THOMPSON, H. Stanley 

THORSON, Ton C, and ERIKSEN, Stuart P.: Anti-in- 
flammatory properties of medrysone in external ocular 
inflammations, 844 

THYGESON, Phillips: Historical review of eculogenital 
disease, 975 

TONJUM, Asbjorn M., and GREEN, Keith: Quantitative 
study of fluorescein iontophoresis through the cornea, 
1328 

TOWNSEND, William M., and KAUFMAN, Herbert E.: 
Pathogenesis of glaucoma and endothelial changes in 
herpetic kerato-uveitis in rabbits, 904 

TOYOFURU, Hidenao: See BEST, Milton 

TROKEL, Stephen L.: See COLEMAN, D. Jackson 


v 


VAIL, Derrick T.: Tridocyclectomy. A review, 161 

VIERNSTEIN, Lawrence J.: See FRAUNFELDER, 
Frederick T. 

VON NOORDEN, Gunter K., AWAYA, Shinobu, and 
ROMANO, Paul E.: Past-pointing in paralytic stra- 
bismus, 27 

VON NOORDEN, Gunter K.: See 
Ralph 

VON NOORDEN, Gunter K.: See RYAN, Stephen J. 

VON SALLMANN, Ludwig, and GRIMES, Patricia: Eye 
changes in streptozotocin diabetes in rats, 312 

VRABEC, Fr.: Ciliated cells of the rabbit and human 
iris stroma, 69 


ROSENTHAL, A. 


Ww 
WADSWORTH, Joseph A. C.: Al Reese. An apprecia- 
tion, 151 
WADSWORTH, Joseph A. C.: See LEFLER, W. Hamp- 


ton 


JUNE, 1971 


WALLACE, D. C: See FRASER, H. B. EN 

WATZKE, Robert C.: See BLODI, Frederick C. ` 

WEBB, Robert W.: See IDE, Carl H. 

WEBER, Janet C.: See SCHLAEGEL, T. F. Jr. 

WEISS, Daniel I, and SKALKA, Harold: Eye pad 
flammability, 1334 

WELCH, Robert B.: See WILKINSON, Charles P. 

WEN, Harriet: See COLEMAN, D. Jackson 

WILKINSON, Charles P., and WELCH, 
Intraocular toxocara, 921 

WILLIS, Wendell E., and LATBSON, Peter: Intractable 
Mycobacterium fortuitum corneal ulcer in man, 500 

WILSON, Louis A., KUEHNE, Joan W., HALL, Stanley 
W., and AHEARN, Donald G.: Microbial contamina- 
tion in ocular cosmetics, 1298 i 

WIND, Chiel A., and WOOD, Thomas O.: Effects of enr- 
ticosteroids on corneal thickness following penetrating, 
keratoplasty, 1018 

WINKLEMAN, Jan Z.: See ZAPPTA, Robert J. 

WINKLER, Charles, H.: See DIXON, Joseph M. 

WIRTSCHAFTER, Jonathan D., and STAPP, Irvine P. 
Jr.: Strabismus cover test demonstrator, 760 

WISE, George N.: See KENNEDY, John E. 

WOOD, Alan C.: Algernon Beverly Reese, an apprecta- 
tion, 137 

WOOD, Thomas O., and KAUFMAN, Herbert E,: Moor- 
en’s ulcer, 417 

WOOD, Thomas O.: See WIND, Chiel A, 


Robert B.: 


Y 
YANOFF, Myron: See MEYER, David 
YANOFF, Myron: See POWELL, James Q. 


Z 


ZAKHARIA, Hanna: See BAGHDASSARIAN, Sahag A, 

ZAPPIA, Robert J., WINKELMAN, Jan Z., and GAY, 
Andrew J.: Intraocular pressure changes in normal 
subjects and the adhesive muscle syndrome, 880 

ZAUBERMAN, Hanan, and SACHS, Uriel: The endothe- 
lium in clear and progressively edematous corneal 
transplants, 495 

ZIMMERMAN, Lorenz E.: Phakomatous choristoma of 
the eyelid, a tumor of lenticular anlage, 169 


t 


SR TN 


ABSTRACT INDEX 


A 
Abnormal position of the eyes, correcting of, 789 
Adenovirus type 8, infectivity titer, 600 
Accessory extraocular muscle, 123 
Alkali-burned cornea, 115 
Alkali burns, severe, 1362 
Alport’s syndrome, pigment dispersion in, 960 
AMA section on ophthalmology, history of, 1172 
AMBLYOPIA, experimental, in monkeys, 778 
home therapy for, 1167 
treatment in elderly patients, 1167 
occlusion therapy in, 121 
Angiography, infrared absorption, 115 
Angiomatosis, facial, 787 
eAngiopathy of retinal vessels in diabetic mice, 781 
Aniridia, recessive mode of inheritance, 1176 
Anomaloscopic setting with added chromatic fields, 613 
Anticholinergic drugs and intraocular pressure, 1169 
Applanation tension and axial length of eyeball, 959 
Apraxia, congenital ocular, 177 
AQUEOUS, measurement of using gamma probe, 607 
outflow and related blood vessels, 1171 
withdrawal, protein release in rabbits, 966 
_ Argon laser radiation, ocular effects of, 967 
Aspergilloma, primary orbital, 1174 
Astrocytoma of optic nerve, 124 
Atrophy, facial, 793 
Autoextraction of superficial corneal foreign bodies, 609 
Autoimmunity and retina, 608 
Autoradiographic studies of retinal pigment epithelium, 
613 


B 


Bacterial cultures from donor corneas, 776 

Baillart, Paul, 1348 

Battery belt, rechargeable, 121 

Behcet's disease, rate of visual loss, 784 

Benign and malignant tumors of eye in children, 1358 
Binocular reading additions for low vision, 117 
Blepharochalasis, types, etiology and surgery, 791 
Blepharoptosis, hereditary, 119 

Blindness following German measles, 1176 

Blowout fracture of orbit and rupture of globe, 1168 
Blue monocone monochromat, threshold measurements in, 


$64 
C 


Canal radiography, method of, 605 
Canaliculodacryocystorhinostamy, 1170 
Carcinoma, metastatic, lil 
metastatic, simulating postoperative endophthalmitis, 
111 
CATARACT and retinoblastoma, hereditary, 787 
aspiration, 599 
associated with chronic head-banging, 114 
congenital, surgical and visual preblems, 1360 
extraction, corneal overgrowth, 959 
histology of, 599 
management of vitreous foss after, 118 
prevention of vitreous complications, 1176 
juvenile, intraocular lens implants in, 1357 
laser-induced, 604 
surgery, anesthesia in, 1359 
epithelial downgrowth, 780 
evelid traction sutures, 790 
suture, historical review, 1359 
Cataracta brunescens, deafness and arthropathy, 1178 
Cellular hypersensitivity in the cornea, 600 
Cephalothin, penetration of, 119 
Cerelage operation for retinal detachment, 609 
Cervical ganglionectomy, 966 
Chemodectoma, recurrent, of orbit, 1349 
Chiasmal glioma, visual morbidity with, 1351 
Cholinesterases, analysis of in cat cornea, 962 
Choroidal blood flow, 113 
folds, regression of, 1180 
hemorrhage, spontaneous, 115 
Chloroquine effect on rat retina, 787 
toxic effects, 614 


Cholinesterase technique, 788 
Chorioretinal infarction, 786 
Cicatricial entropion of upper eyelids, repair of, 1353 
Ciliary epithelium, spontaneous cysts of, 1181 
Citric acid content of lenses, 1165 
Clostridium perfringens panophthalmitis, 779 
Collagen alterations, inflammatory reaction of rabbit cor- 
nea, 1350 
Collagenase in normal and wounded corneas, H2 
Collagenalytic activity in cornea, 607 
Colobomas of iris and choroid, 113 
Compressed air injury, 962 
CONJUNCTIVA and corneal changes in renal failure, 
126 
ecology, 790 
evelids, lacrimal apparatus, and, 119 
fibrous xanthoma, 780 
lymphogranulomatosis of, 793 
malignant melanoma of, 962 
nevi and choroidal melanoma, 1355 
primary amyloidosis of, 1351 
rhinosporidium granuloma of, 960 
Conjunctivitis, bacterial, in Upper Egypt, 959 
unusual type, in Ghana, 962 
Contact lens cornea in rheumatoid arthritis, 126 
glued on, 110 
peripheral fundus examination and photocoagulation, 
for, 957 
CORNEA, alkali-burned, collagenase inhibitors in pre- 
vention of ulcers of, 119 
anesthesia after alcohol injection, 960 
cryopreservation of, 957 
donor material, human, 1169 : 
dystrophy, central crystalline, 1173 
epithelium, antiglaucoma drug effects on, 1170 
granular dystrophy, 125 
immune globulin distribution in, 782 
injury of, with blank cartridge, 958 
marginal ulceration of, 608 
Peter's malformation of, 1176 
perforations, treatment with tissue adhesives, 1176 
rust rings, 610 
stroma, liquid impregnation of, 1353 
stroma, uneven swelling of, 962 
surface, critical oxygen tension at, 786 
swelling caused by contact lenses, 110 
wound healing, 788 
wounds, adhesive closure, 1166 
Corticosteroid therapy, 1352 
“Crocodile tears’ syndrome, 124 
Crystalline lens, 963 
Cutler-Beard bridge flap, upside-down, 1170 ; 
Cyanoacrylate adhesives, 604 
Cyelodeviation, 125 
Cyelediathermy for filtration, 111 
Cylinder dioptometry, 779 
Cytomegaly, eve changes in, 1357 


D 


Decay kinetics of substances flowing from anterior cham- 
ber, 963 
Demethyvichlor-tetracyclin, aqueous and serum levels of, 
1166 
Depot tetracosactrin, macular lesions, 126 
Dermoepithelioma of Parinaud, 1348 
Descemet’s membrane, structure of, 1166 
Diamide on lens glutathione, 614 
Diathermy applications, 601 
ocular changes during, 607 
Diazepam premedication in ophthalmic surgery, 123 
Diplopia, foveal, 776 
Disinfection of surgeon's hands, 969 
Diverticulum of canaliculus, 111 
Drusen of Bruch’s membrane, 125 
Duane’s syndrome, inheritance of, 124 
Dysplasia epiphysialis punctata, 1357 
familial facial, 783 
retinal, pathogenesis of radiation-induced, 966 
Dystrophy of fovea, 602 


x | AMERICAN JOURNAL OF OPHTHALMOLOGY JUNE, 197) 

E Guanethidine-treated monkeys, effect of cervical sympa- 
Eales’ disease, fluorescence angiographic findings in, 1354 thetic stimulation, 963 ee le 
Eecrine acrospiroma, 603 H 


Edematous endocrine exophthalmos, orbital venography 
in, 1164 
Efflux of amino acid from the lens, 788 
Ehlers-Danlos syndrome, 123 
Electrically evoked response of the visual system, 965 
Electromechanical corneal anesthesiometer, 125 
Electromyography, 614 
Electron microscopy of cultured mammalian lenses, 612 
Electronystagmography, 120 
Electroretinogram and electro-oculogram, 614 
human, 610 
influence of cigarette smoking on, 1175 
prognostic value of, 121 
Electroretinography, 614 
Embryonal chicken retina, 611 
Encephalocele, ethmoidal, 599 
Enucleation in Uganda, 123 
artificial implant, 790 
Enzyme histochemical and morphologic observations, 965 
Epinephrine effects on corneal cells, 600 
Expedition to Yucatan in 1842, 608 


F 


Fabry-Anderson disease (angiokeratoma corporis diffu- 
sum universale), cytogenetic investigations in, 1354 
Familial basal cell nevus, 1357 
Fascia in relation to extraocular muscle surgery, 113 
Filatov’s tissue therapy, 794 
Filtration operations in Africa, 961 
Fistula of lacrimal sac, 967 
Fixation disparity, remarks on, 1348 
FLUORESCEIN ANGIOGRAPHY in occlusion, 1349 
findings after photocoagulation, 1354 
in ocular fundus, 1359 
of choroidal melanomas, 110 
of iris, 422 
technique, 603 
standardization in, 1359 
Fluorescent staining of cysts, 792 
Fluoride ingestion, chronic, 119 
Foreign bodies, intralenticular, management of, 1362 
orbital, deep, wooden, 1361 
removal of, 962 
Foveolar splinter and macular wisps, 598 
Frog nictitans, structure and membrane, 612 
FUNDUS cinephotography, 116 
chronic progressive hypertension, 1165 
infections of the eyes, 793 
in hypertension, 1174 
photography, fixation problems, 610 


G 


Galactose cataract, changes in lens fatty acid composi- 
tion, 964 
Gangliosidoses, including MGi, ocular manifestations of, 
1350 
Genetics of macrophthalmos and 
goldhsh, 1354 
GLAUCOMA, 116 
angle-closure, peripheral iridectomy, 610 
cataract problem in, 779 
chronic simple, 122 
chymotrypsin-induced, 1353 
congenital, in identical twins, 1172 
hyperosmotic agents in, 610 
infantile, 120 
melanomalytic, 785 
open-angle, anticholinergic medication in, 1168 
eomparison of acelidine and pilocarpine in, 958 
octilo-cardiac reflex in, 1175 
primary angle-closure, 1168 
primary open-angle, in adolescents and young adults, 


anophthalmos in 


secondary angle-closure, 1350 

vasogenic origin and optic nerve changes in, 608 
Goldenhar’s syndrome, 967 
Granular dystrophy, 777 


Hallerman-Streiff syndrome, 127 
Helium-neon laser in rhesus 
thresholds for, 1172 

Hemangioma, cavernous, orbital, 111 
Hemorrhagic macrocyst of the retina, 603 
Hereditary hyaloidoretinal degeneration, 114 
Heritability of ocular pressure, 1169 
Herpes iritis, chemotherapy of, 1171 
Herpes simplex canalicular obstruction, 608 

keratitis, 607 

collagenolytic activity in, 787 

simple treatment of, 793 

virus, protection by polyinosinic-polveytidylie acid 

complex, 965 ‘ 

Herpetic ocular diseases, DNA for treatment of, 1349 
Holographic recording, 611 
Homocystinuria, 122 
Human hair sutures in ophthalmic surgery, 125 
Hyalokeratopathy, experimental, 1361 

histology of experimental, 1179 
Hydrophilic contact lenses, 969 
Hydrostatic pressure, channeling of, 609 
Hypernephroma, choroidal metastases of, 1175 
Hyperpyruvicemia, 601 
Hyperplastic primary vitreous, surgical excision of, 114 
Hyphema, black ball, surgical management of, 1362 
Hypoplasia, optic nerve, 954 
Hypotension, pilocarpine-induced, 955 


I 


monkey, retinal burn 


Impression tonometry, 1178 
Inferior oblique muscle, recession of, technique fer, 1356 
Infusion of steraid in rabbit, 603 
Injuries, eye, by explosive tear gas, 1362 
Intranasal vaccination with inactivated type 13 rhinovi- 
rus, 962 
Intraocular blood vessels, sympathetic stimulation on 
critical closure of, 967 
lens implants in treatment of juvenile cataract, 1357 
nocardiosis, 601 
pressure and end 
tration, 1359 
and outflow facility, 118 
effect of exercise upon, 963 
effect on pupil size, 606 
quantitative effect of, 112 
production of interferon, 786 
tumors, pathology, 1177 
surgical and conservative treatment of, 793 
vascular bed, distensibility of, 956 
Tntraorbital amyloid, 608 
Intraretinal worm, 603 
Inward collapse of eye, 783 
Iridocyclitis, 785 
Tridoschisis, 1350 
Irradiation therapy, ocular complications atter, 122 
Ischemia in vein occlusions, 124 
Isoproterenol, topically applied, 110 


K 


Keratinization in corneal epithelium, 965 
Keratitis, epithelial allergic, 1349 
pseudomonas, chelation in experimental, 960 
sicca of Rollet, 602 
Keratoconjunctivitis, 785 
conjunctival membranes in epidemic, 113 
Keratoconus, after keratoplasty, 1350 
atypical, 789 
pathogenesis of, 1169 
Keratomycosis, 793 
curvularia hinata, 958 
Keratopathy, band, electron microprobe x-ray analysis of 
calcium cancentrations, 611 
lipid, 605 
RERATOPLASTY, partial penetrating, 121 
technique of, 969 
transfixing, clinical aspects of graft reaction following, 


1350 


expiratory carbon dioxide concen- 


VOL. 71, NO. 6 


KERATOPLASTY (continued) 
transplantation antigens in, 116 
Kussmaul, Adolph, 1845, first ophthalmoscope, 787 


L 


Lacrimal canaliculi and lacrimal sac, carcinoma of, 1170 
gland, aberrant, in orbit, 1170 
sac, obstruction of, 968 
Laser photocoagulation, 777 
Lateral rectus palsy, 784 
Leber’s disease, autophotocoagulation in, 1178 
optic atrophy, 126 
Leiomyoma of ciliary body, 126 
Lens and vitreous, 958 
displacement associated with pseudocapsular exfolia- 
tion, 1356 
mercury content of, 121 
Isd strength, measurement of, 790 
Limbus corneae, deep structure of, 1177 
Lymphoma as cause of hyphema, 779 


M 


Macrophotography of anterior segment, 1174 
Macula, symmetric pseudocysts of, 1175 F 
degeneration, involvement of retinal capillaries in, 1359 
central and peripheral retina in, 1168 
humid, photocoagulation in, 1350 
Magnets, comparative measurements of, 1180 
Malignancies, multiple, primary, 1360 
medullaepithelioma, 1358 
melanoma, 110 
Measles, loss of vision due to, 967 
Medial rectus, myotomy of, 956 
Melanin in choroidal tumors, 605 
Melanoma, conservative management of, 116 
malignant of iris, 1170 
Meningioma of the optic nerve, 785 
Meridional refractometry, 602 
Metachromic leukodystrophy, 1177 
Metastatic endophthalmitis, corticosteroid 
1352 
uveal choriocarcinoma, 782 
Micro-epithelial corneal depots, 1165 
Moebius syndrome, disturbed innervation in, 1176 
Monocular depth-perception, adaption to, 1166 
Mydriasis, episodic unilateral, 776 
bilateral orbital, 958 
safe, 1174 
‘Mryo-insoitol, 788 
intraocular transport of, 964 
Myopia, bilateral, hyperopization in, 793 
progressive, scleral strengthening in, 121 
Myotonic dystrophy of Steinert, 1179 


N 


Neonatal herpes simplex infection, corneal, 958 
Neovascularization, choroidal, 955 
Neuro-ophthalmology, 113 
annual review, 1353 
Non-ocular dangers of systemic therapy, 790 
Non-perforating transcleral cyclodiathermy, of Cavka, re- 
sults of, 1176 
Norman-Landing’s disease, gangliosidoses including MG, 
ocular manifestations of, 1350 
Nystagmus and strabismus, gyrate atrophy, 793 
benign paroxysmal positional, 780 


8) 
OCULAR changes in premature infants, incidence of 
1358 
combined nevus, 603 
. fungus, 609 
headache, 1359 
leprosy in Uganda, 1356 
muscles, congenital structural anomalies of, 1348 
myopathy, symptomatic myasthenia in, 1165 
structures and ultrasound, 956 
tension, effect of moderate exercise on, 961 
thermography, 1357 
tissue absorption and gentamicin, 1171 
antibiotic concentration in, 112 
torque, reduction of, 1351 


therapy in, 


3 


ABSTRACT INDEX | xi 


OCULAR (continued) 
torgue (continued) 
toxoplasmosis in rabbit, 606, 1171 
vascular permeability, 782 
Oculocerebrorenal syndrome, 123 
Oculomotor and visual problems in deaf children, 1348 
Ophthalmic practice, polaroid photography in, 1176 
sutures, extruded collagen, 959 
vehicles: comparison of ointment and polyvinyl alco- 
hol, 1361 
Ophthalmadynamometry and 
968 
Ophthalmodynamographic criteria, 
muscle on, 1354 
findings, 791 
Ophthalmology for medical students, 782 
Ophthalmopathology, 1178 
Ophthalmoplegia, internuclear, typical and atypical, 955 
thyroid origin, 968 
vascular origin, 968 
Ophthalmoscone, erecting prism attachment of, 601 
Opseclonus, 118 
Optic canal and orbital apex, anatomic and radiographic 
analysis of, 603 
cup in normal and glaucomatous eyes, 610 
disk asymmetry, 955 
nerve atrophy and vitamin Be deficiency, 1178 
transection and response to various drugs, 612 
transection, 957 
neuritis, sensitivity to encephalitogenic protein in, 1356 
Ora serrata, enclosed bays of, 599 
Orbital floor implants, 603 
volume, 1179 
Orthoptic techniques, 1168 
effectiveness in exodeviation, 348 
Oxygen poisoning of eyes, 956 
toxicity in retina, pathology of, 1177 


P 


Panencephalitis, subacute sclerosing, 955 
Papilloma, cryotherapy of conjunctival, 955 
Paracentesis, anterior chamber, 1169 
Para-chlorophenylalanine in rats and monkeys, 606 
Paralytic lagophthalmos, transplantation for, 1173 
squint, binocular visual functions in, 968 
Paresis, oculomotor, prisms in diagnosis of, 1349 
Paravascular vitreoretinal attachments, 954 
Parinaud, dermoepithelioma of, 1348 
Perimetry, flash, 1172 
various targets of equal size, 1164 
Peripheral corneal opacification, 604 
Peter’s malformation of cornea, 1176 
Phagocytic activity of pigment epithelium after photoco- 
agulation, 1354 
Phakodonesis, 1173 
Phosphenes, 784 
PHOTOCOAGULATION coreplasty, 113 
congenital retinoschisis, 777 
secondary complications of, 1352 
senile maculopathy, 1351 
ruby laser, retinal effects of, 1353 
Phototoxic corneal and lens opacities, 118 
Plasmacytoma, 1360 
Polyinosinic-polycytidylic acid, influence of, 789 
Precorneal tear film, U2 
Prednisolone-21-stearoylglycolate in scleritis, 126 
Probanthine, effects of, 1173 
Prateinaceous cysts of ciliary epithelium, 777 
Provocative outflow test, 120 
Pterygium, pseudoelastic, nature of, 609 
surgery of, 961, 969 
tissue culture of, 598 


ophthalmodynamography, 


influence of eyelid 


Q 


Q-switched erbium laser, 611 


ene 


Quantitative perimetric tests, development of, 1355 


R 


Radiation retinopathy, after cobalt plaque, 958 
Reading disability, clinical tests for, 1348 
Rechargeable battery belt, 121 

Record filing rational system for, 790 





Oxi AMERICAN JOURNAL OF OPHTHALMOLOGY 


Refraction determined elevtrophysiologically, 779 
changes in, during aging process, 792 
Reiter’s syndrome and inclusion conjunctivitis, 117 
Renal failure, chronic, ocular signs in, 1356 
RETINA and optic nerve, 608 
cryosurgery, cryomarcation line, 598 
detachment, cerclage operation for, 609 
pathology and pathogenesis, 1177 
silicone injection, 605 
surgery, macular pucker, H7 
surgery, use of solid carbon dioxide, 1178 
ultrasound in, 783 
dialysis and tear, 780 
ganglion cells, dendritic fields, 778 
hemorrhages in newborns, 792 
organization, in vertebrates, 787 
pigment epithelium, outer segments of photoreceptors 
and, 1172 
epithelium, tumors of, 1355 
pigmentation, 1164 
vasculitis, serum immunoglobulins in, 122 
Retinitis exudative externa (Coats’ disease), 1357 
pigmentosa, 598 
cone and rod responses, 780 
Retinoblastoma, treatment of, 1360 
use of beta rays in treatment of, 1358 
Retinopathies, histochemistry of, 1179 
RETINOPATHY, diabetic, 959 
polymyositis, 1175 l 
proliferative diabetic, 120 
radiation, 1355 
simple diabetic, 120 
Retinoscopic measurements, 789 
Retinoschisis, hereditary, 604 
Rhabdomyosarcoma of orbit, 968 
RNA in retinal rods, 612 
Ruby laser photocoagulation, 116 
transmissions and lens, 127 


S 


Scheie’s operation, modifications of, 123 
Schigtz tonometer calibration, 611 
Selera, ulcerative defects of, 793 
buckling, anterior segment following, 779 
contact lenses, fluid exchange, 609 
implant, infected, 783 
Sclerosis, circinate choroidal, 1181 
Scotoma, binocular suppression, 1167 
Sedation for cataract surgery, comparison, 1174 
Senile arens infiltrate, 790 
Serum osmolality and intraocular pressure, relationship 
between, 959 
Silicone tendon prostheses, 115 
Sixth-nerve paresis in children, 602 
Sjégren’s syndrome, 120 
Sporotrichum schenckii endophthalmitis, 1352 
Squamous cell carcinoma, 123 
Squint surgery, suturing technique for, 1173 
Staining of experimentally-induced choricretinal lesions, 
969 
Stereoscopic pictures, 791 
Stiles-Crawford effect, 965 
Stilling-Duane syndrome and lateral rectus palsy, differ- 
ential diagnosis, 1178 
Strabismic amblyopia, surgical procedure, 601 
Strabismie amblyopia, treatment with eccentric fixation 
1179 
Strabismus, accommodative, miotic treatment of, 1164 
concomitant, 796 
sensory adaptations in, 1166, 1167 
surgery, perforation of the glohe, 776 
Subacute sclerosing ranencephalitis, 599 


? 


“ 


JUNE, 19. 


Subconjunctival injection, systemic absorption of Sofr 
mycin after, 961 a 
Superior oblique muscle palsy, 776 
tendon, 786 
Superior tendon sheath syndrome, unusual sequelae 
surgery in, 1173 
Suppurative intraocular infeetions, 124 
Suture, cataract, 109th anniversary of, 1359 
toxicity, in germ-free guinea pigs, 1171 
pathogenesis of, 957 
Sutureless scleral buckling, 604 


T 
Table frame, air-conditioned, adjustable, $99 
Taylor knife, blunt-shape, 610 
Tear film, precorneal, 112 
Tele-gamma radiation, 
high-dose, 1166 
Temporal arteritis, 605 
Tissue adhesive in surgery, 791 
Tonometric calibration, 778 
Tonometry of eyeball, employment of facial grid, 1175 
Toxicity of the cyanoaerylates, 78! 
Trachoma among the Navajo Indians, 15 
increased intraocular pressure, 961 
Trachomatous entropion-trichiasis, 125 
Trauma, importance of eve examination after, 1359 
Traumatic retinal angiopathy resulting from chest con 
pression by safety belt, 1173 
Tuberculoma of optic nerve and chiasm, 13§2 


U 


Ultrasonic ocular biometry, 1164 
Ultrasound diagnosis, problems in, 1174 « 
Ultrastructural and histochemical observations of opt! 
nerve gliomas, 118 
Ultrastructure of optic nerve head, 111 
Uvea, malignant melanoma of, 792 
melanoma, radioactive test in, 602 
physiology, 783 
tract, histocytosis X affecting the, 785 
UVEITIS, band keratopathy in, 791 
clinical entities in, 1180 
endogenous immune, 1353 
oral cyclophosphamide in treatment of, 1180 
treponeme-associated, experience with ampicillin an 
probenecid in, 1180 


« 


ophthalmic findings followi: 
t 


vV 


Vascular density coefficients, 117 
V-exotropia, 789 
Videopupillography, 1360 
Vitamin Bis deficiency, ocular signs of, 967 
Vitreoretinal degeneration, 1357 
Vitreo-tapeto-retinal degenerations, 784 
Vitreous, biomicroscopy of, in children with myopia, 792 
cyst, 127 
hemorrhage, 600 
scissers, modification of, 606 
surgery 606 
Von Recklinghausen’s disease and uveal melanoma, 1172 
Ww 
Waardenburg syndrome, and anterior lenticonus, 961 
Water-drinking test, 114 
x 
Nanthoma of limbus, 960 
Xenogenic keratoplasty, 957 
Zz 


Zeiss photocoaguiator, timer for, 1174, 
Zoster ophthalmicus in hematologic diseases, 793 





One drop of Isopo® Carbachol 3% keeps IOP down for 


ihe ear 


at 


eye. 


4 
d 


ds 
$ 
ot 


te 


aniony 
vimi 
p Me 
gre Snel 
janan, en 
mo 
+i 
a 
a 
marest 4, 
tae? 
bel 
oO er 
~p de 
ae OOS 
Pa O oan 
Senet eo 
Pr PE 
Bee 


raten ere 


ani 


fot 
E 
T Bere 


we 
S 


was still sian 
i 





Carbackol 3 


dose of 


g 
Ša 


i 


AG 


Variation in IOP after ingillatian of a Sif 








THS 


& 


spr 


foy 


singicatied 


Sonir 


te, Bow 
ie 
ee 
hee Sead 
is ii 
wwe 
ane y- 
`, us 
Sad BRE 
open 
tint 
oe 
We 
ae 8 
egy ant 
Bry 
cot 


$ 


tz yg ys p wo 
rresteras 


ab 


on 


of 
Ave 
gie 








H 


Shit 


s 


yf 


p 
$ 


Ore 


an bongo ANAN asian Hts M S onetime ete gates Saer taeae tn 


g 
int 


PEA AAAA AAN BI ADE AAO AASA AN 


aee. 





PNE ET 


in Economy Packages— 


All Strengths now 


P ninar enaere SNARE MPR ENERO REEDED 


ainne ewe enai ee 


airnean guara 









iyi 


oat 


° ge hy 


‘gf aa EE See 

















and doesn t stand in your way. a 


But it does move if the eye moves, belandi iti is ssutured o 
directly to the sclera. Much less chance of traumathan = 
with a hand-held retractor. The Mentor™ Iris-Clip, 
attached to a 4-inch suture and a Micro-Point* peril 
is packaged sterile and ready to use. Successful i in. 
over 1000 cataract extractions. Mentor Division, : o ons 
Codman & Shurtleff, Inc. Randolph, Mass. 02368. 
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ə Solid State Circuitry e Portable: Weighs Only 15% Ibs. Closed 
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ə Flexibility of both full width and half ase: Measures 1E ie E 
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STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122| 


New York Showroom: 629 Park Avenue 


Over a year ago, one of these children* was first seen by 
an ophthalmologist after the school nurse detected an eye 
problem. The child's visual acuity was 20/30 O.D. and 
20/20 O.S. with correction of +1.00 D. sph. The prism 
and cover test showed an esophoria of 64 at distance and 
an intermittent esotropia of 154 at near. Fusion was jm- 


perfect. PHOSPHOLINE IODIDE (echothiophate iodide) 
0.125% O.U. was prescribed, at first q.d. and then gradu- 
ally reduced to once a week. Orthoptic treatment was pre- 
scribed in order to increase binocular control. 


After about 15 months, examination showed binocular vis- 
ual acuity 20/20, esophoria 54 at distance, 104 at near 
with good stereopsis. The eyedrops have been discontin- 
ued and the patient will be kept under observation. 


Nancy, the girl on the left, is the youngster described in 
this case history. This school term she can approach her 
classmates without apprehension or embarrassment. 


PHOSPHOLINE IODIDE may be of value for both diagno- 
sis and treatment. A brief initial diagnostic course can help 

determine whether or not there is an accommodative basis 

for the esotropia. 


When a significant accommodative factor is present, con- 
tinued use of PHOSPHOLINE IODIDE alone is often suffi- 
cient for treatment. Gradual withdrawal is conveniently 
achieved by increasing the interval between instillations. if 
surgery is called for, postoperative use of PHOSPHOLINE 
IODIDE may be useful in correcting a residual deviation 
and make further surgery unnecessary. 
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In management of 
glaucoma/accommodative esotropia 


BRIEF SUMMARY 


Phospholine lodide® 

(echothiophate iodide for ophthalmic solution) 

In Management of Chronic Simple {(Noncongestive) 
and Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in acute 
(congestive) angie closure glaucoma, but may be useful ir 
the subacute or chronic stages after iridectomy or where sui 
gery is refused or contraindicated. It is also contraindicatec 
in glaucoma associated with iridocyclitis. It should be pre 
scribed only after consultation with the patient's internist ol 
surgeon in the presence of bronchial asthma, gastrointestina’ 
spasm, urinary tract obstruction, vascular hypertension, 19 
cardial infarction, and Parkinson's disease. 

Warnings: Therapy should be temporarily discontinued ii 
(otherwise unexplainable) persistent diarrhea, profuse sweat 
ing, or muscle weakness occurs. Succinylcholine should not 
be used concomitantly. in patients with myasthenia gravis 
oniy specialists who are aware of the likelihood of drug inter 
actions should employ PHOSPHOLINE IODIDE (echothiophate 
iodide) concomitantly with neostigmine, ambenonium, pyrida 
stigmine, or edrophonium. 

Use in pregnancy: Not established is safe use in pregnancy 
nor absence of adverse effects on fetus or on respiration of 
neonate. Administration in pregnancy requires weighing poten 
tial benefits against potential hazards. 
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Precautions: Patients regularly exposed to pesticides of the or- 
zanophosphate or carbamate class should be cautioned to ob- 
serve all protective measures recommended in their handling. 
Minor side effects (patient to be alerted): Initially, browache, 
dimness of vision, blurring, or cillary and conjunctival injec- 
tion may occur, but usually disappear after 5 to 10 days of 
treatment. 
Other side effects: (local) iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts of 
the ciliary epithelium have also been noted. Retinal detach- 
ment has occurred, and the medication should be used with 
extreme caution, if at all, if there is a history of this disorder. 
it may cause or activate acute iritis. Posterior synechiae may 
develop. Recent controlled clinical studies have shown that 
PHOSPHOLINE IODIDE (echothiophate iodide) therapy may 
be a causative factor in the development of lens opacities in 
a glaucoma patients. This phenomenon is apparently (a) 

%e-related, since it has not been observed with 0.03%, but 
only with the higher strengths; (b) selective in character, since 
some patients have tolerated many years of treatment with 
the highest strength of the drug without lens changes; (c) 
age-related, since lens opacities associated with this medica- 
tion are virtually unknown in children; and (d) species specific, 
since attempts to produce comparable effects in experimental 
animals have been unsuccessful. Pupillary block may develop 
due to intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. Resistance to the medica- 
tien may appear in some patients after many months of 
therapy; usually the response can be restored by changing to 
another medication for a short time. 

(systemic) Rarely, systemic effects may appear such as gas- 
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trointestinal spasm, nausea, vomiting, diarrhea, increased Se- 
cretion of lacrimal, salivary or sweat glands, tightness in the 
chest, bradycardia, etc. Muscle weakness and one case of 
localized paresthesias have been reported. Lowering of blood 
cholinesterase level frequently occurs during long term ther- 
apy and is an indication of systemic absorption, not an ad- 
verse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® CHLO- 
RIDE (pralidoxime chloride), 25 mg./Kg., 1.V.; artificial respi- 
ration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package for 
0.125% solution: 12.5 mg. package for 0.25% solution. [Also 
contains potassium acetate (sodium hydroxide or acetic acid 
may have been incorporated to adjust pH during manufactur- 
ing), chlorobutanol (chloral derivative), mannitol, boric acid, 
and exsiccated sodium phosphate.] 


Phospholine lodide 


BRAND OF 


echothiophate iodide 


in diagnosis and treatment 
of accommodative esotropia 
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arse | New York, N.Y, 10017 6965 
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post-operative 
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retinal Murocoll Phenylephrine, 
UE Scopolamine and Prednisolone 
melee  (Murocoll Product #2c) 


surgery 


FORMULA: Sterile ophthalmic solution containing Phen- 
ylephrine Hydrochloride 10%, Scopolamine Hydrobro- 
mide 0.3% and Prednisolone 0.2%; preservatives 
chiocrebutanol 0.5%: sodium bisulfite; polysorbate 20 
and distilled water as inactive ingredients. 


CLINICAL INDICATIONS: Used in intraocular inflammation 
such as uveitis and iritis, where it is desirable to maintain 
dilation, rest ciliary body as well as to decrease inflam. 
mation with post-operative retinal or cataract surgery. 


CONTRAINDICATIONS: (a) Acute herpes simplex, vac- 
cinia, varicella, and most other viral diseases of the 
cornea and conjunctiva, (b) Tuberculosis. (c) Fungal dis- 
| eases. (d) Acute purulent untreated infections which, lke 
Complete ophthalmologic oO , other diseases caused by microorganisms, may be 
formulary bose f masked or enhanced by the presence of the steroid. (e) 
a ! Bee Purulent conjunctivitis and purulent biepharitis. indi- 
available on request | me «viduals with hypersensitivity to belladonna alkaloids. 
Muro preparations are avail- eo. PRECAUTIONS: (a) Extended use of topical steriod 
able to all community phar- therapy may cause increased intraocular pressure 
Heads and hospitals | in certain individuals. It is advisable that intra- 
rough their drug service 
wholesaler. ocular pressure be checked frequently. (b) In those 
diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of 
topical steroids. 


, CAUTION: Should be used with caution in patients 
menma] with narrow chamber angles. 


4) DOSAGE: One or two drops in eye three or four 
iy it times daily until all signs of intraocular inflamma- 
i tion are absent. 

=| Use of this combination reduces the number of 
| instilations that would be required if separate ag- 
ig) ents were prescribed, and materially reduces the 
cost of therapy. 


| AVAILABLE: 7.5 cc glass bottle with plastic dropper 
on prescription only, 


121 Liberty Street » Quincy, Mass. 02169 
Area Code 617 + 479-2680 
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Experience has shown that the incidence 

of capsule rupture and vitreous loss is 

considerably lower when the lens is removed by cryoextraction 
rather than with forceps or erisiphake. 





Cryophake® offers all these additional important benefits... 
* accidental ahesions easily freed without loosening bond on lens 
è instantly ready for use 
e small, fits the hand comfortably 
* designed with a small tip, gives good visibility 
* light in weight, easily maneuverable 
+ pre-sterilized, less chance of infection 
* inexpensive 
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Available only from Alcon Surgical Products Division 





Ask for Cryophake® at your hospital. 

For more information write: 
Surgical Products Division, Alcon Laboratories, Inc. 
' P.O, Box 1959, Fort Worth, Texas 76101 
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BRAIN TUMORS. By Alfred Huber, M.D.; 
edited and translated by Frederick C. Blodi, 
M.D. This definitive work is an unmatched 
correlation of ocular symptoms with the rec- 
ognition and localization of brain tumors. 
Updated in light of current progress, it de- 
scribes examination methods, evaluates 
symptoms of general and localizing signifi- 
cance, and provides guidelines for differen- 
tial diagnosis. February, 1971. Approx. 344 
pages, 634” x 9%", 230 illustrations. About 
$28.50. 


New! SYMPOSIUM ON STRABISMUS: 
Transactions of the New Orleans Academy 
of Ophthalmology. Seven recognized au- 
thorities approach the various problems of 
strabismus and related disorders in a prac- 
tical, clinical manner. Their helpful discus- 
sions emphasize newer developments. Top- 
` ies of particular interest include a simplified 
approach to strabismus diagnosis and re- 
cent modifications of corrective surgical 
techniques. March, 1971. Approx. 400 
pages, 654" x 9%4", 254 illustrations. About 
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TION. By Sir Stewart Duke-Elder, 
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and visual hygiene, and the prescription of 
optical appliances. November, 1970. 898 
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dard authority on contact lens practice, this 
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ments, offering a wealth of practical advice 
and a fresh evaluation of controversial areas. 
November, 1970. 361 pages, 634" x 934", 
373 illustrations, 91 in color on 8 plates. 
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New 2nd Edition!’ MANAGEMENT OF 
THE PATIENT WITH SUBNORMAL 
VISION. By Gerald Fonda, M.D. This is 
the only book-length investigation of the 
partially sighted patient available today. 
Stressing that most cases can be managed 
without special equipment, as an extension 
of the normal procedure, the author de- 
scribes the examination of the patient with 
subnormal vision in step-by-step detail. Sep- 
tember, 1970. 179 pages, 644" x 934", 114 
illustrations. $13.00. 





New 2nd Edition! OCULAR PHARMA- 
COLOGY. By William H. Havener, B.A., 
M.D., M.S(Ophth.) This highly practical 
approach to ophthalmic drugs and their ef- 
fective therapeutic application incorporates 
a new section on current ophthalmic ther- 
apy. This useful section outlines treatment 
from a disease-classified viewpoint instead 
| foi the drug-classified presentation of the rest 
©- of the book. New chapters evaluate adhe- 
sives and anthelminthic drugs. October, 
1970. 570 pages, 7” x 10”, 304 illustrations. 
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New 3rd Edition! Becker & Shaffer’s DIAG- 


_ NOSIS AND THERAPY OF THE GLAU- 
1 COMAS. By Allan E. Kolker, M.D., and 
= John Hetherington, Jr., M.D. A major re- 





= vision, this outstanding book presents cur- 
_ rent thinking on the pathogenesis, diagnosis, 
and management of the glaucomas. Signifi- 
cant additions include a new section on 
microsurgery of the outflow channels, and 
_ Suggestions for problems needing study. De- 
= cember, 1970. 505 pages, 634" x 9%", 
383 illustrations, 6 color plates. $25.00, 


New! OCULOPLASTIC SURGERY: A 
Compendium of Principles and Techniques. 
By Byron Smith, M.D., and Thomas D. 
Cherubini, M.D. An outstanding correlation 
of accurate drawings and step-by-step de- 
scription, this new atlas provides general 
principles and specific techniques for 37 
plastic surgical procedures on the eye. The 
authors stress the need for creative modifi- 
cation in specific cases. October, 1970. 167 
pages, 8'/2" x11", 275 drawings in 55 plates 
by Shirley Baty, 3 photographs. $18.50. 
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Pal 


GLAUCOMAS. By Robert N. Shaffer, . a 
M.D., F.A.C.S., and Daniel I, Weiss, MD 
Stressing the need for early diagnosis to pres ~ 


vent severe visual damage, the authors care- 
fully detail symptoms, differential diagnosis, 


and therapy of both hereditary and acquired | 


glaucoma in young patients. Generous illus- 
trations show appearance and treatment. 
August, 1970. 231 pages, 654" x 944", 253 
illustrations, 3 color plates. $20.50. 
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Probably not. The repeated washing — 
away of medication residue can cause 
irritation, too. 

But. if he’s using Vasocidin, there is 
~ _ -ho medication residue. It’s a true solution. 
ee n > Free of irritating particles that crust on 
- the lids and must be washed off. 
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` VASOCIDIN , 
ANTIBACTERIAL/STEROID/ 
DECONGESTANT 


INDICATIONS: Relief and management of non- 
purulent Blepharitis and Conjunctivitis, 


DOSAGE: Initially, 1 or 2 drops placed in the 
conjunctival sac every hour until improvement 
occurs. 


Thereafter, 1 or 2 drops 2 to 4 times daily. 


COMPOSITION: 

Prednisolone-21-phosphate sodium .............. 0.25% 
(Equivalent to Prednisolone 0.2%) 

Sulfacetamide sodium 0.00. 10.0% 
Phenylephrine HC] oo... 0.125% 
Methylparaben 00000000000 ooo 0.02% 
Propylparaben 0000ean. 0.005% 


In a stabilized aqueous solution containing sodi- 
um thiosulfate and *SMP-68 (a combination of 
polyoxyethylene polyoxypropylene compound and 
polysorbate 80). 


EFFECTIVENESS: The antibacterial spectrum of 
Vasocidin is particularly effective against the gram 
positive pyogenic cocci; E. coli, N. gonorrhoeae, 
Koch-Weeks bacillus and other bacteria susceptible 
to sulfacetamide. Because Vasocidin is a true solu- 
tion, dosage is uniform and each drop is free of any 
irritating particles. The Vasocidin vehicle enhances 
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URGENT REQUEST 


The Uveitis Laboratory at the University 
of California, San Francisco Medical Cen- 
ter, is vitally interested in obtaining 
freshly enucleated eyes from patients with 
all types of uveitis and other endogenous 
inflammations. 


Place eye in moist gauze in a dry sterile 
bottle—DO NOT FREEZE OR USE PRE- 
SERVATIVES OF ANY KIND—enclose 
history and findings and ship as quickly 
aS possible--AIR EXPRESS—COLLECT 
and mark package “Fresh Tissue Specimen 
~-RUSH” TELEFAX COLLECT when 
specimen sent. 


Send to: Samuel J. Kimura, M.D. 
Michael J. Hogan, M.D., or 
G. Richard O'Connor, M.D. 


Uveitis Laboratory, Room §-315 
Francis I. Procter Foundation 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 


A report of isolation of organism, patho- 
logic findings and a slide will be sent to 
contributor. Credit will be given in any 
resulting publications. 


the dispersion of active components. Sulfacetamide 
combats a wide range of pathogens; prednisolone 
reduces inflammatory reaction; phenylephrine re- 
lieves hyperemia. Local effects of active therapeutic 
agents appear to be prolonged by phenylephrine- 
induced vasoconstriction, 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


CONTRAINDICATIONS: Steroids are contrain- 
dicated in dendritic ulcers (herpes simplex), vac- 
cinia, varicella and most other viral diseases of the 
cornea and conjunctiva, as well as in fungal and 
tubercular ocular disease. Contraindicated in the 
treatment of purulent conjunctivitis or blepharitis. 
Should not be used by persons with narrow-angle 
glaucoma or those sensitive to sulfonamides. If irri- 
tation persists or increases, discontinue use and 
consult physician. 


SIDE EFFECTS: Extended use of topical steroid 
therapy may cause increased intraocular pressure 
in certain individuals. It is advisable that intra- 
ocular pressure be checked frequently. In those 
diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. 


Vasocidin is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of bottle. Keep 
container tightly closed. 


SUPPLIED: Plastic dropper-tipped vials, 5 cc. | 


Smith, Miller & Patch, Inc., | 
902 Broadway, New York, N.Y. 10010 
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The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 
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Contact Lens Centering 


$ >€ More About High-Riding Lenses 


lf the high-riding problem is not caused by the 
lens offering inadequate resistance to the normal 
upward lid pull (base or secondary curves too 
flat, or optical zone too small), the practitioner 
should consider lens design that lessen the up- 
ward pull of the lid on the lens: 


SMALL LENSES: Properly fitted small 
lenses (“steeper than K”) often correct a high- 
riding situation. They tend to position at or below 
the center of the cornea, where upper lid pull is 
minimized. Since a thin lens experiences less lid 
action, the combination of a small-thin-steep lens 
may prove effective. If it still rides- up, further 
diameter reduction or base curve steepening fre- 
quently lowers the lens. 


LENTICULAR LENSES: The flatter the an- 
terior radius of a lens (in the region covered by 
the upper lid), the greater the upward (vector) 
component of the upper lid pull. When the up- 
ward vector is considerable, as with moderate 
and high powered minus lenses, we term this an 
unfavorable ANGLE OF ATTACK of the upper 
lid upon the lens. The ANGLE OF ATTACK can 
be made more favorable by using an anterior 
peripheral curve of steeper radius (lenticular 
construction), provided that the upper lid nor- 
mally rests in the area of this lenticular curve. 
The maximum width of such a lenticular curve is 


about 1.5 mm. to avoid encroachment on the opti- 
cal portion of the lens. H the upper lid normally 
extends down onto the cornea more than about 
1.5 mm, this construction will not be effective; for 
the lid will rest on the flatter central radius and 
will thus continue to pull the lens up, just as if 
it had not been lenticularized. 


PRISM LENSES: The ANGLE OF ATTACK 
‘can be made more favorable by using one to two 
diopters of prism, base down. This tilts the upper 
anterior surface inward, thus reducing the up 
ward lid pull. The tilting also thins the upper 
part of a lens, resulting in a “knife edge” at the 
top unless there is a sufficient peripheral thick- 
ness to start with, as in Aigh minus lenses. In low 
-and moderate powered minus lenses, the overall 
thickness and mass must be increased to prevent 
a “knife edge,” 
of greater magnitude also playing a role in pull- 
ing the lens down. Note: Prism should not be 
used in an attempt to counteract high-riding ex- 
cept as a last resort, because (1) the increased ` 
thickness of the lower lens pertion often makes it 


resulting in gravitational forces 


less comfortable than a non-prism lens, and (2) 
the optical quality is always inferior to that of a 
non-prism lens. Nevertheless, with high minus 
lenses, prism is frequently the only means by 
which better lens centering can be achieved. 


STANLEY Gorpon, President 


introductory 


CONTACT 
LENSES inc. 


180 ST. PAUL ST. ROCHESTER, N. Y. 14604 
Phone 716-232-6878 + Cable CONTACTLENS, Roch., N. Y. 


è Metricon è Ultra-Thin Metricon ə Astigmacen 
e Spiro-Vent © Tangential Periphery © Gordon Bifocal 


SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 


Please send special 
offer and literature. 
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A masterpiece we keep under cover! 


It's the amazing Auto Edge® so secret, that than 5 lenses out of 30,000 ever requir 
only a very few highly trained technicians additional edging makes it .0001675% shor 
see it in actual operation. of being infallible. Imagine, lens after len 
brig/Medical’s Auto Edge% is the most with same lens quality. 
advanced contact lens edger inthe industry ‘Even though the Auto Edge* is not ol 
today. Aside from its ability to complete the public display, you can find more detaile 
delicate edging process with astounding information by requesting it from you 
accuracy and repeatability, the fact that less Obrig Representative or write direct. | 


. 





Obrig Laboratories, Inc. Medical Contact Lens Service, Inc. 
PO. Box 1899 POBox 1321 
Sarasota, Florida 33578 Milwaukee, Wisconsin 53201 
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We’re not | 
atisfied wit 


_-* Owr researchers are still creating more 
o firsts for your contact lens patients. 
















CLENS” The first cleaning “solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 
by its thorough cleansing action. 


SOACLENS” The first. combination soaking-wetting solution adjusted to the 


ADAPT” The first cushioning solution, Effectively reduces iens sensation 


oye rertithtenencorvurati het tatcrtet at aS pation aed onabinweth 





adapted wearers. 


Write for literature and clinical samples: 


Burton, Parsons & Company, INC. manulacturers of Ethical Pharmaceuticals Since 1885 
@ WASHINGTON, D.C. 20027 w MONTREAL, F.Q., CANADA m MUNICH, GERMANY 











wAO Slit Lamp 
~ lets you choose 
e viewing angle 


| : you prefer, 















tar nash 


The AO Slit Lamp offers you a choice 
of inclined or horizontal eyetubes. 
Coated optics are parfocal anc 
parcentered for maximum definition, 
: resolution and:-depth of focus. Slit 
fa controls are conveniently located 
eg on both sides of the instrument for 
right- or left-hand use. The new 
base control is fully adjustable 

and includes a large knurled 

knob for vertical adjustment, 
easy-action joy stick for complete 
horizontal adjustment, and a unique 
locking/release mechanism that 
maintains critical alignment 
when final positioning 
is reached, The base 
rides on a ball-bearing 
suspension so that all 
movement is precise 
and smooth. 

Your authorized AO 
Instrument distributor 
or AO representative 
can demonstrate all 
these features and many more. 
Or, write for our new color brochure. 








| q y AMERICAN OPT 
: ® CORPORATION 
BUFFALO, NEW YORK 14215 
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n Power-poise |, Power-poise |i í 


e Power-poise Chair is a prime ex- ti j a 
mple of modern, user-oriented en- a mic Power-poise Ill. Human-factors e 


seo 


INCering. it puts fatique-reducing power ai Chair neering provides the ultimate in com 
for your patients, convenience for you, 


” ` PS G A ere PAESE OEN = m > 
sur fingertips, it helps to relieve the strain 


f your practice foday...and carefree, minimum maintena 
ill meet future demands as your service for your practice. A 
ractice grows. Power-poise of usch & Lomb able in an attractive selectior 
irs you all the advantages of a centralized pro- four standard enamel and four standard Nau 


$ 
ach Wi ion and AMAL me anaal hyde upholstery colors ph lditional el 
Jaure. asie moton an mMmaAnNUO:: Mecnanica yae UPNO!sicry Coors pius an Gadona ee 


djustments are eliminated through a choice of distinctive optional Naugahyde upholstery col 
ower combinations: elevation, tilt, and back recline, Ask for color brochure, H-862. 
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BAUSCH & LOMB @&) 


FROM “HOVOCO"... where leadership and experience work for you 
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GONIOSCOPY LENSES 
BY HAAG-STREIT 





Ft. O. V. 





ha 


2305 South Main 
Los Angeles, California 90007 


Goidmann 1-Mirror and 2-Mirror Lenses 


Permits reliable recognition of anatomical 
proportions in the Anterior Chamber, and 
observation of the whole Chamber angle 
(areas 1 and 4 in schematic chart). The 2- 
mirror lens makes it unnecessary to rotate 
180° to examine the opposite angle. 


H3605—2-Mirror lens ..............$60.00 
H3606—1-Mirror lens .............. $45.00 


Goldmann 3-Mirror Lens 


For examination of the entire Fundus and 
angle of the Anterior Chamber (areas 1, 2, 3, 
and 4 in schematic chart). Mirrors are ar- 
ranged at angles of 59°, 67° and 73° to the 
plano surface. 


H3608—3-Mirror Lens, Small .......$70.00 
H3609-—3-Mirror Lens, Large ...... . $90.00 


Goldmann Fundus Lens 


Provides for observation of the slit image on 
the Disc, the Macula and its surroundings up 
to 30°, as well as for the central region of the 
Vitreous (area 1 in schematic chart). 


H3607—-Fundus Lens ..............$20.00 


These Contact Glasses are made according 
to the suggestions of Professor Goldmann— 
for use in conjunction with any modern slit 
lamp for the examination of the angle of the 
Anterior Chamber and Fundus (see sche- 
matic chart at left). 
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San Francisco, California 941% 


Optical Co., Jue.— 


137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602-—Phone: (312) 346-0755 


A A Guy OPTICAL CO., INC. 
OPTICAL 


167 Willis Avenue | 366 Post Street 
Mineola, New York 11503 


a 


Jenkel-Davidson 


OPTICAL COMPANY 


9 


PPer aai 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


DMV CONTACT 
LENS REMOVER 


The NO STRETCH Method of Contact Lens Removal. So simple, so much more hy- 


gienic . . . so far superior to the manual method of stretching the eyelids, that every one 


of your patients should use this procedure for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does it. 





Colors: Yellow, Pink, White, Avocado, Aqua 


Available from your contact lens laboratory 


opata 
ein 


ss 





Ries 

Se 
Ses 

CaN 


N X 
E 





CONTACT LENS INSTRUCTION BROCHURES 
(No Charge) 


OVERSEAS OUTLET: 
WILLI OTT 


Kontaklinsen 
STAUFFACHERSTRASSE 5 © 8004 ZURICH, SWITZERLAND 


DMV Contact Lens Company 
P.O. BOX 2642, ZANESVILLE, OHIO 43701 + PHONE: (614) 452-4787 
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Every other lens of this type falls short of giving all your 
cataract patients the best field of view. 


Tillyer” AOLITE® aspheric lenses show details sharply 
over the entire lens area. They're built on many more 
base curves than other cataract lenses. Twenty-nine in fact. 
And they change every half diopter. Therefore, you can 
prescribe superior acuity for a wider range of patients, 


What’s more, AOLITE plastic lenses weigh half as much. 
as glass. They're thinner, too. Eye magnification’ 
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is hardly noticeable. And they fit attractively 

- jn normal frames. 

- With the AOLITE Change in Correction Policy, 
~ you can prescribe cataract lenses even when 

. youexpect a later change in prescription. 


< Ask your AO Representative or Distributor about these 
outstanding aspheric lenses. Absorptive tints. 
) le ad or bifocal. Every other lens ri os 























CORPORATION — z F 
Optical Products Division *: one Ma jsi. m z 

















: “To be fully meaningful to the medical profes- 
sion, all instrumentation must function as an 
xtension of the user's eyes, hands, and mind. 




















S principle, . 


optics, mechanics, and 


Fr Tnexperienced users. 





No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
: HUO-KU, TOKYO 103, JAPAN 


OWA AMERICAN CORPORATION 
amera and: Optics Division 
= 5 W: 34th Sty; New “York, Nv Y. 10001, U.S.A. 
o KEELER OPTICAL PRODUCTS: INC. 
w 8536, Baltimore Ave, Phila, Pa. U.S.A. 
~~, DAVIS KEELER LTD. 
_ London W.1, England — 
UNEAU A COFFIGNON 
fe Be, France TA 


Milano, Italy 





ne Kowa RC-2 fundus camera ful Hy. embodies sgen photographic instrument. 


_Eundus and Externat. Photography The basic. oe P olaroid® P hotography An attachment « 


C-2 incorporates every conceivable advance — 
electronics. Standard 
re built-in flash, 2X magnifying | ens, automatic 
frame ‘numbering for patient coding, and more, 
Te will produce impeccable 35mm results oven 


Q you 80-second Pondus photographs. 


made Kowa's RC-2 the standard by which all 
-others are measured, contact the > representati 
: n your area. aS | 


AMPLIMEDICAL SRL 


LAMERIS INSTRUMENTEN N,V. 
Utrecht, The Netherlands 
GENERAL OPTICA 
~ Barcelona-5, Spain 
HERBERT SCHWIND | 
: MERSI Weg 2 37. Postfach 18, w. Germany 





pne camera 


The simple approach 
to fundus and 
fluorescein 
photography. 





FLUORESCEIN FUNDUS PHOTOGRAPHY 


s Fluorescein Pholography By. ‘simply adding. 


-an auto-wind back, filters, and a quick-cycling 5 


power unit, the RC-2 becomes a flaw! ess fluores D 







To see o why ihe total systems approach has 


vii HOPBLYNUB SA | eee ae 
Bruxelles te Belgium.» 

OPTIKER RYSER 

St -Gallen, Switzerland ae r 
i IMPERI AL OPTICAL COMPANY, LTD, 
-Toronte; ‘Ontario, Oanada.. Ser 








a sterile, physiologic, lint-free 
ophthalmic irrigating solution 
to minimize trauma 
due to irrigation during surgery 


Physiologic composition minimizes cytotoxic effect 
on ocular tissue 


BSS provides all seven principal ionic species found 
in the fluid that bathes internal ocular tissues. Thus, 
BSS is physiologically balanced, affording you an un- 
paralleled opportunity to minimize trauma to external 
or internal ocular tissue during surgery." 


Sterile/tree of lint and particulate matter 


Both the BSS solution and the outer surface of the dis- 
penser are sterile as received. The solution is passed 
through a .22 micron filter to eliminate lint or other 
particulate matter. The dispenser itself is sterile and 
can be placed directly in the sterile field. 


Simplifies irrigating procedure 


BSS is supplied in a sterile, self-contained plastic dis- 
penser with a special adapter designed to accept 
Luer-Lok® hub irrigating cannulas. Just snap on the 
cannula, check for patency and irrigate. There is no 
need to transfer bulk solutions to small bottles or ir- 
rigating bulbs; no risk of introducing airborne con- 
taminants. 


in surgery—Be Sure to Specify... 
BSS (Balanced Salt Solution, Alcon). 


INGREDIENTS: Each mi contains sodium chloride 0.490%, potassium 

. chloride 0.075%, calcium chloride 0.048%, magnesium chloride hexa- 
hydrate 0.030%, sodium acetate 0.390%, sodium citrate dihydrate 
0.170%. CONTRAINDICATIONS: None known. precautions: (1) Since BSS 
contains no preservative, it should never be re-used. (2) Before use, 
check for patency. (3) To prevent aspiration, remove needle from the 
eye before releasing pressure. (4) Do not use if seal or outer vial is miss- 
ing or broken. Open under aseptic conditions only. 


*Merril, D. L., Fleming, T. C., and Girard, L. J.: Am, J. Ophth. 49:895-903, 
No,5, Part |, May 1960. 


„4 buer-Lok is a registered trademark of Becton, Dickinson and Company. 
aa 


s Surgical Products Division, E Alcon Laboratories, Inc. 


Sterile field 

Sterile instruments 
Sterile dressings 
Sterile scrub suits 
Sterile gloves 
Sterile masks 


But the 
may make a mockery 
of it all 





“iatrogenic infection must be seriously consid- 
ered and eliminated by all concerned insofar as 
it may be prudently possible. [It] . .. may result 
- in a break in sterile surgical technique . . . Those 
topical. products for use in the environment of 
the hospital should be sterile. . . .” 

—Evans, W. J.: FDA Papers, May 1970. 





This plate was prepared from a 


Staphylococcus, 250; Achromo- 


Vander Wyk and Granston' reported in 1958 that 
71 out of 83 (85.5%) samples of ophthalmic 
ointments tested were unsterile. Other investi- 
gators, notably Bowman and Holdowsky’, and 
Bowman? have also reported on ophthalmic 
ointment contamination using various testing 
methods. 





This plate shows the results 
commercially available ophthalmic obtained when one of a series of 
ointment. The approximate number Allergan’s new sterile ointments 
of microorganisms and the species was tested using exactly the same 
(thereof per gram of ointment were:) procedure. No contamination could 


be detected. 


bacter, 100; Nocardia, 50; Actino- 
myces, 50; Corynebacterium, 50; 
Bacillus, 200; Yeast, 50; Mold, 1900. 





Chloroptic® (chloramphenicol) 


Sterile Ophthalmic Ointment 
Contains: chloramphenicol. . .1.0% (10mg/Gm) 
chlorobutanol (chloral deriv. as a preservative). . 0.5% 


with: white petrolatum, mineral oil. 


Chlioroptic’-P 





Sterile Ophthalmic Ointment 
(chloramphenicol-prednisolone) 

Contains: chloramphenicol. . . 1.0% (10mg/Gm) 
prednisolone alcohol 0.5% (5mg/Gm) chlorobutanol 
(chloral deriv. as a preservative). . .0.5% with: white 


petrolatum, mineral oil. 





Atropine Sulfate 1.0% 
Sterile Ophthalmic Ointment 


Contains: atropine sulfate. . .1.0% with: chlorobutanol 
(chloral deriv. as a preservative). . .0.5% with: 


white petrolatum, mineral oil. 


1 
3 F W. Bowman, J. Pharm. Sci., 58 (2): 277 (Feb), 1969 
4 Data from research files, Allergan Pharmaceuticals, Irvine, Califorma 


Pharmaceuticals Irvine, California/Montreal, Canada 
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Your best contact lens | gg a e 
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satisfied 
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All lenses are not alike... 
Quality and services from W/J° 
make the difference! 


NEW DEVELOPMENTS: ASPHERCON® LENS 
PEK® MARK III 
MULTI-RANGE® “BIFOCAL” LENS 
NEW FALL COURSE SCHEDULE 


WESLEY ae JESSEN THE PLASTIC CONTACT LENS COMPANY ; 


Dept. 12A, 37 South Wabash Avenue, Chicago, Illinois 60603, Phone: (312) 346-6788 


Please send me information on your new Name 
developments as | have indicated. 





Address 


[ ] Asphercon® Lens [ ] PEK® Mark Ill 
C] Multi-Range® [C] New Fall 


Bifocal Lens Course Schedule 
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OPHTHALMIC SOLUTION 


HUMORSOL 


(DEMECARIUM BROMIDE | MSD) 


And now HUMORSOL is available in an improved dispenser— 
the easy-to-use, nonbreakable plastic OCUMETER® with a metered tip to 


help assure that your patient gets the precise dosage you prescribe. 


in addition, the Direction Circular has been significantly revised. 
We urge you to consult it before prescribing. 

We emphasize, however, that the formulation, Ophthalmic Solution 
HUMORSOL, remains exactly the same. ` 


Supplied in two dosage strengths, 0.125 percent and 0.25 percent, 
each in a 5-cc OCUMETER® Ophthalmic Dispenser, with 
benzalkonium chloride 1:5000 added as preservative 


For additional prescribing information, please see following page. 





HUMORSOLE coemecarium BROMIDE | MSD) 


IS BACK 


in OCUMETER® Ophthalmic Dispensers for greater accuracy and patient-convenience 





FOR TOPICAL APPLICATION INTO THE CON- 
JUNCTIVAL SAC ONLY 

Indications: Open-angle glaucoma; aphakic 
glaucoma due to postoperative synechiae; con- 
ditions obstructing aqueous outflow that are 
amenabie to miotic therapy, such as synechial 
formation; following iridectomy; accommoda- 
tive esotropia {accommodative convergent 
strabismus). 

Contraindications: Known hypersensitivity; ac- 
vive uveal inflammation; most cases of narrow- 
angie glaucoma. 

Warnings: Should be administered with extreme 
caution to patients with myasthenia gravis who 
are on systemic anticholinesterase therapy; 
conversely, systemic anticholinesterase drugs 
for myasthenia gravis should be added cau- 
tiously. Succinyicholine should be administered 
with extreme caution before or during general 
anesthesia, because of possible respiratory and 
cardiovascular collapse. 

Use in Pregnancy: Safe use in pregnancy has 
not been established, nor has the absence of 
adverse effects on the fetus or on respiration 
of the neonate. During pregnancy weigh poten- 
tial benefits against possible hazards. 
Precautions: Gonioscopy is recommended be- 
fore therapy. Do not use, or use cautiously, when 
an intraocular inflammatory process is present. 
Compression of the lacrimal sac during and 
following instillation for a minute or two mini- 
mizes drainage into the nasal chamber. Wash 
hands immediately after instillation. Discon- 
tinue use if salivation, urinary incontinence, 
diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities 
occur. 

Persons exposed to organophosphate-type in- 
secticides and pesticides (gardeners, organo- 
phosphate-manufacturing plant or warehouse 
workers, farmers, residents of communities 
which are seed OE insecticide spraying or 
dusting, etc.) should be warned of added sys- 
temic effects possible from absorption through 
the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing 
changes may be advisable. 

Use with extreme caution, if at all, in patients 
with marked vagotonia, bronchial asthma, spas- 
tic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, re- 


REVISED PRESCRIBING INFORMATION 





cent myocardial infarction, epilepsy, parkin- 
sonism, and other disorders that may respond 
adversely to vagotonic effects. Use extreme 
caution before intraocular surgery because 
of the possibility of hyphema. 
Despite observance of all precautions, repeated, 
administration may cause depression of the con- 
centration of cholinesterase in the serum and 
erythrocytes, with resultant systemic effects. 
Adverse Reactions: Stinging, burning, lid mus- 
cle twitching, conjunctival and ciliary redness, 
brow ache, headache, and induced myopia with 
visual blurring; activation of latent iritis or 
uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and 
obscure vision, more frequently in children; 
cysts usually shrink when the miotic is discon- 
tinued, but rarely may rupture or break free 
into the aqueous. Frequent examination is 
advisable. 
Prolonged use may cause conjunctival thicken- 
ing and obstruction of nasolacrimal canals. If 
systemic effects occur, parenteral administra- 
tion of atropine is indicated: 0.4 to 0.6 mg or 
more for adults, proportionately less for chil- 
dren; artificial respiration may be required. 
Similar therapy is indicated for overdosage. 
Lens opacities have been reported, and routine 
slit-lamp examinations should accompany pro- 
longed use. Paradoxical increase in intraocular 
pressure may occur and be alleviated by a 
mydriatic. 
Dosage and Administration: initial titration and 
dosage adjustments must be individualized to 
obtain maximal therapeutic effect. Patient must 
be observed closely during initial period. If 
response is not adequate within first 24 hours, 
consider other measures. Keep frequency of 
use to a minimum in all patients, but especially 
in children. 
Since technic is crucial to proper and safe ad- 
a Tanon, consult direction circular for full 
etails. 
Supplied: In 5-cc OCUMETER® Ophthalmic Dis- 
penser containing 0.125 or 0.25 percent 
solution, sodium chloride, and benzalkonium 
chloride 1:5000. 


For more detailed information, consult È 
Merck Sharp & Dohme representative or § 
the package circular. 


MERCK SHARP & DOHME/ where today's theory is tomorrow's therapy 


Division of Merck & Co Inc. West Point Pa 19486 


' Three ways 4 
-contact lenses... r {o d 
with increased P 
success! 
















1. Reduce patient (and | 
parent) apprehension. 


2 Reduce unnecessary chair time. 
3. Speed the initial instruction 
-and adaption process. 





First Ciass 
Permit No. 296 
Peoria, Hlinois 


BUSINESS REPLY MAIL No postage stamp necessary 


if mailed in the United States _ 


POSTAGE WILL BE PAID BY 
REPLACEMENT LENS. INC. ~ rrr 
804 Lehmann Building 
Peoria, Illinois 61602 
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Each cc. contains gentamicin sulfate equivalent to 3.0 mg. gentamicin. 


4 l . eae : 
See third page following for clinical considerations. 


Introducing a new lh 
ophthalmic antibiotic for initial 
treatment of external eye infections’ 


GARAMYCIN Sinn 


OPHTHALMIC SOLUTION 


Active against gram-positive organisms: 

Including coagulase-positive and coagulase-negative staphylococci, including 
certain strains that are resistant to penicillin; Group A beta-hemolytic and 
nonhemolytic streptococci; and Diplococcus pneumoniae. 


Active against gram-negative organisms: 


Including certain strains of Pseudomonas aeruginosa, indole-positive and 
indole-negative Proteus species, Escherichia coli, Klebsiella pneumoniae 
(Friedlander’s bacillus), Haemophilus influenzae and Haemophilus 
aegyptius (Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella 
lacunata (diplobacillus of Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. 


Although significant resistance in organisms isolated from patients treated with 
gentamicin has not occurred at the present time, this may occur in the future as 
resistance has been produced with difficulty in vitro by repeated exposures. 


Results with GARAMYCIN Ophthalmic Solution 


see A OE A AAALAC AEC aA enean a Aeee NAP Eaa ovement SSe aa A a etn ite a Aa a a Á se ia ts 


NUMBER OF NUMBER CURED AVERAGE NUMBER 
PATIENTS TREATED OR IMPROVED DAYS OF TREATMENT 
Bacterial Conjunctivitis 92 86 9.3 
Keratitis and Keratoconjunctivitis 14 13 10 
Blepharitis and Blepharoconjunctivitis 13 12 9.) 
Bacterial Corneal Ulcers 10 7 18.3 
Meibomianitis 3 3 6.6 
Dacryocystitis 7 Vi 9.5 
ee NNN AACN CO AL AACA AAAS OIUON AOD tte tote LATER aaa aaa a Me AARP a inne benef pe eee a a tut eters os tego sige MAANA AA mene RH ANAS RINE MR IIS LL Mire AAAA EA fd sb yey r — 
*Due to susceptible organisms. a 


In acute catarrhal conjunctivitis and episcleritis | 
due to staphylococcus aureus coagulase negative 
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BEFORE AFTER 7 DAY SAR AMYCIN 


In infected bleb (post anti-glaucoma surgery)! 
due to staphylococcus aureus coagulase negative-streptococcus viridans 
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BEFORE AFTER 9 DAYS GARAMYCIN 


In acute conjunctivitis and dacryocystitis t 
due to pneumococcus 
wA 





AFTER 7 DAYS GARAMYC 


You are looking at the 
antibacterial result of 


GARAMYCIN sire 


OPHTHALMIC SOLUTION 


See following page for clinical considerations. 


{o 


Introducing a new single ophthalmic - 


antibiotic, with 


broad antibacterial range 


low reported incidence of sensitivity 
and resistance, for initial treatment of 
external eye infections: 


Wide range of antibacterial activity against both gram-positive and 
gram-negative organisms commonly found in eye infections and against many 


strains of pseudomonas and proteus. 


Low incidence of sensitization and resistance, as reported in 
initial clinical trials of this new, single ophthalmic antibacterial agent. (Although 
significant resistance in organisms isolated from patients treated with gentamicin 
has not occurred at the present time, this may occur in the future as resistance 
has been produced with difficulty in vitro by repeated exposures.) 


Equal in spectrum to commonly prescribed combinations 
of neomycin, polymyxin and bacitracin or gramicidin; equal in degree of 
therapeutic potential against organisms usually associated with ocular infections. 


Plastic squeeze bottle, sterile, for convenient administration. 


“Due to susceptible organisms. 


Clinical considerations 
Description GARAMYCIN is a bactericidal antibiotic of the 
aminoglycoside group active against a wide variety of patho- 
genic gram-negative and gram-positive bacteria. 
GARAMYCIN Ophthalmic Solution is a sterile aqueous 
solution buffered to approximately pH 6.7 for use in the eye. 
Each cc. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin); disodium phosphate; monosodium phosphate; 


sodium chloride; and benzalkonium chloride as a preservative, 


Indications GARAMYCIN Ophthalmic Solution is indicated 
in the topical treatment of infections of the external eye and 
its adnexa caused by susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, acute mei- 
bomianitis, and dacryocystitis. 








Contraindications GARAMYCIN Ophthalmic Solution is 
contraindicated in patients with known hypersensitivity to any 
of the components of this preparation. 

Precautions Prolonged use of topical antibiotics may give 
rise to overgrowth of nonsusceptible organisms such as fungi. 
Should this occur, or if irritation or hypersensitivity to any 
component of the drug develops, discontinue use of the prepa- 
ration and institute appropriate therapy. 

Dosage and Administration One or two drops of GARA- 
MYCIN Ophthalmic Solution every four hours. In severe in- 
fections, dosage may be increased to as much as two drops 
once hourly. 

How Supplied GARAMYCIN Ophthalmic Solution, 5 ¢c. 
plastic dropper bottle, sterile, box of 1. 











You are looking at 
ophthalmologists observations of 


GARAMYCIN 


“Gentamicin sulfate compared favorably 
with the reference drug [neomycin, poly- 
myxin and bacitracin or gramicidin 
combined] in its ability to effect bacteri- 
ologic cures.” 


Gentamicin sulfate appears to be an an- 
tibiotic of choice for the initial treatment 
of external ocular infections.’ 


“Gentamicin sulfate 0.3% ophthalmic 
drops...proved highly effective...tor a 
wide variety of common bacterial eye 
infections*: conjunctivitis, blepharitis and 
meibomianitis, primarily.’ 

“Gentamicin sulfate ophthalmic solution 
_..is a useful new topical treatment for 
external diseases [infections*] of the eye, 
particularly for those resistant to stand- 
ard antibiotic agents.’’? Although signifi- 
cant resistance in organisms isolated from 
patients treated with gentamicin has not 
occurred at the present time, this may oc- 
cur in the future as resistance has been 
produced with difficulty in vitro by re- 
peated exposures. 


References 
1. Gordon, D.M.: Gentamicin sulfate in external eye infec- 
tions. Amer. J. Ophthal. 69:300-306 (Feb.) 1970. 


2. Magnuson, R. H. and Suie, T.: Gentamicin sulfate in exter- 
nal eye infections. JAMA 199:427-428 (Feb. 6) 1967. 


3. Breakey, A. S.: Gentamicin sulfate for bacterial infections 
of the eye. EENT Month. 46:1499-1502 (Dec.) 1967. 


*[Due to susceptible organisms] 


SCHERING CORPORATION, UNION, NEW JERSEY 07083 


“GENTAMICIN 
SULFATE 


OPHTHALMIC SOLUTION 


See opposite page for clinical considerations. 





Lo HILDRETH 
Ocular Coagulator 


For Use With New, Powerful, Rechargeable Nickel-Cadmium Batteries 


Choice of Three E-890 Cautery, Rechargeable, HILDRETH: with 
Temperature Tips warm, medium and hot tips, for use with 
nickel cadmium rechargeable batteries only, 
without battery... uaau aaa 4920.75 
Inexpensive 


E-892 Electrode, HILDRETH: warm, coded blue... 2.50 
E-894 Electrode, HILDRETH: medium, coded green 2.50 
Self- Cleaning E-896 Electrode, HILDRETH: hot, coded red... ... 2.50 

Switch E-898 Electrode, HILDRETH: ball tip, coded yellow 3.25 
E-900 Transilluminator, HILDRETH: straight. ..... 16.245 
E-902 Transilluminater, HILDRETH: angled. ....., 16.25 


Recharger Unit 


NEW! E-904 Bulb only, Transilluminator, 
Transilluminator for E-900 and E-902..... 6 e Gee es Each 2.20 
Tips— E-906 Battery, Nickel-Cadmium, 
Combined Bulbar Rechargeable ......... latvcwdas -Each 2.50 : 
a CER E-908 Recharger, Battery: will recharge from 1 to 4 


nickel-cadmium batteries simultaneously... 9-95 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 
New York Showroom: 629 Park Avenue . 


It wasn’t always 
this easy. 


Removing a sterile eye pad from a package 
without contaminating the pad used to be a 
problem. 

No more. The new peelable-seal package 
for JOHNSON’S* Eye Pads makes sterile de- 
livery easy. You simply peel open the seal and 
a sterile pad is ready to apply. The system 
offers improved technique in ophthalmologic 
surgery or in the office. 


it's a Johnson & Johnson exclusive. 


JOHNSON’S Eye Pads come in large and 
small sizes, both with comfortable SOFNET* 
cover. Convenient dispensing box. 


* TRADEMARK 
O-fohmon sfohmon 1970 





The Light Coagulator MF 1000 is the result of 
modern techniques. It has been clinically tested for 
the past several years. 


Viewing of the fundus is possible with either a 
Direct or Indirect Ophthalmoscope. 


One surgeon can operate and move the instrument. 
The light source and optical system, suspended from 
a balanced, fully articulated arm, afford fingertip 
manipulation to any position. 


The Xenon Arc Lamp is driven by a reliable and 
compact solid state power supply. 


The Light Coagulator MF 1000 is useful in the treat- 
ment of retinal detachment, retinal and choroidal 
tumors, abnormal retinal blood vessels and aphakic 
pupils too small for adequate fundus examination. 


The heat energy provided by the light beam is 
easily adjusted and can reach very high levels ex- 
tremely valuable when treating retinal or choroidal 
tumors and when extremely small burns are desirable, 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 
150 Causeway Street, Boston, Mass. 02114/Tel. 523-5031 = 
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Occupation al Excellent near vision is demanded of a hospital nurse for such 
cad ‘ tasks as reading charts, medicine labels and thermometers. In 
vision StudieS addition, her intermediate vision must be adequate to take 
(From Study #8, Volume /, blood pressure readings, give shots and talk with patients and 
Guide to Occupational. other hospital personnel. To answer call lights, walk around 
and Other Visual Needs) the hospital and into patients’ rooms calls for good distance 
vision. 


Hospital n u rse Much of this work is done under adequate lighting conditions, 


but if the nurse is on night duty she may work under dim 
illumination, which could place a strain on vision. In some 
working areas, the nurse may also be subject to glare from 
walls, floors, table tops and stainless steel equipment. 


When the practitioner prescribes lenses for nursing duties and 
especially for a presbyope), an excellent guide is the 
authoritative study on the subject in Volume I! of Guide to 
Occupational and Other Visual Needs. And whatever multifocal 
form might be indicated, it is readily available from the wide 
range of lenses manufactured by The Vision-Ease Corporation. 
Both the Guide and the multifocals can be ordered from your 
St Cloud © Minnesota 56301 full-service laboratory featuring Vision-Ease. 
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Now OCUTRON 


offers you visual fields 


... whenever you want 
...as Often as you want 
without your being there 






matically! | i : ae 


> The Ocutron, developed by a leading ophthalmologist, is a 
highly precise electronic instrument that automatically exam- 
ines the entire visual field and records it permanently on 
the standard chart that you are accustomed to using and 
interpreting. 

TO Without the doctor or nurse being in attendance, the patient 
tests himself by push-button response to stimuli of light 
targets as they appear in sequence within the white hemi- 
sphere. This response is electronically registered on the chart. 
Background may be lighted or not, as desired, for increased 

O test sensitivity. Built-in check on patient fixation and patient 
reliability. Adaptable to high volume performance. 


For further information write for new literature 
or contact your nearest ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 








This is the instrument you saw at the AAOO show in Las Vegas 





“@chothiophate iodide | 
for ophthal m Ic solution) 





...extends dosage flexibility in the management 
of chronic simple (open-angle) and aphakic glaucoma 


PHOSPHOLINE IODIDE (echothiophate iodide) 

0.03% may control intraocular pressure with only 

one or, at the most, two instilations daily in many 

patients who do not respond adequately to the 

usual short acting miotics. 

. When starting PHOSPHOLINE IODIDE therapy, 

0.03% is the strength of choice—if higher poten- 
cies are required, the initial use of the 0.03% will 

be of aid in smoothing the transition. 


PHOSPHOLINE IODIDE 0.03% may be substi- 


tuted for the bedtime dose of a short acting miotic 
that controls the intraocular pressure by day but 
fails to maintain control at an acceptable level dur- 
ing the night and early morning. 


Epinephrine or carbonic anhydrase inhibitors, or 
both, may be used concomitantly with PHOSPHO- 
LINE IODIDE. 
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For Brief Summary, see following page. 


A “Silent Emergency” exists when ocular tension 
peaks above 20 mm. Hg between approximately 1:00 a.m. 
and 7:00 a.m. When a “Silent Emergency” recurs 
nightly—as can happen with short acting miotics—the likeli- 
hood of a gradual loss of visual fields must be considered. 
PHOSPHOLIN E IODIDE (echothiophate iodide) 
can help prevent a “Silent Emergency” by virtue of its 


long duration of action. 


For 24 hour control in chronic simple (open-angle) 


and aphakic glaucoma 


Phospholine lo 
echothiophate iodide 


0.03% , 0.06%, 0.125%, 0.25% 


BRIEF SUMMARY 


Phospholine lodide® 

{echothiophate iodide) 

Jn Management of Chronic Simple (Noncongestive) 
and Aphakic Giaucoma/ Concomitant Esotropia 


Contraindications: thy medication is contraindicated in 
acute (congestiv e) angle closure glaucoma, but may be 
useful in the subacute , or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis, 
It should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bron- 
chial asthma, gastrointestinal spasm, urinary tract ob- 
struction, vascular hypertension, myocardial infarction, 
and Parkinson’s disease. 

Warnings: Therapy should be temporarily discontinued 
if (otherwise unexplainable) persistent diarrhea, pi rofuse 
sweating, or muscle weakness occurs. Sueciny! choline 
should not be used concomitantly, In patients with my- 
asthenia gravis, only specialists who are aware of the 
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likelihood of drug interactions should employ PHOS- 
PHOLINE IODIDE (echothiophate iodide) concomi- 
tantly with neostigmine, ambenonium, pyridostigmine, 
or edrophonium. 
Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 
Minor side effects (patient to be alerted); Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
sey injection may occur, but usually disappear after 5 

o 10 davs of treatment. 
o side effects: (local) Iris cysts occur occasionally in 
adults, but fairly freque ently j in children. Pigmented cysts 
of the ciliary epithelium have also been noted. Retinal . 
detachment has occurred, and the medication should be, 
used with extreme caution, if at all, if there isea history 
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of this disorder. It may cause or activate acute iritis. Pos- 
terior synechiae may develop. Recent controlled clinical 
studies have shown that PHOSPHOLINE IODIDE 
(echothiophate iodide) therapy may be a causative factor 
in the development of lens opacities in adult glaucoma 
patients. This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, but only with 
the higher strengths; (b) selective in character, since 
some patients have tolerated many years of treatment 
with the highest strength of the drug without lens 
changes; (c) age-related, since lens opacities associated 
with this medication are virtually unknown in children; 
and (d) species specific, since attempts to produce com- 
parable’ effects in experimental animals have been un- 
successful. Pupillary block may develop due to intense 
miosis together with vascular congestion, especially in 
eyes with narrow angles, Resistance to the medication 
thay appear in some patients after many months of ther- 
apy; usually the response can be restored by changing to 
another medication for a short time. 


(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 
creased secretion of lacrimal, salivary or sweat glands, 
tightness in the chest, bradycardia, etc. Muscle weak- 
ness and one case of localized paresthesia have been 

reported. Lowering of blood cholinesterase level fre- 
quently occurs during long term therapy and is an indi- 
cation of systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg/Kg, LV. 

artificial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 

3.0 mg. package for 0.06% solution; 6.25 mg. package 

for 0.125% solution; 12.5 mg. package for 0.25% solu- 
tion. [Also contains potassium acetate (sodium hydrox- 
ide or acetic acid may have been incorporated to adjust 

pH during manufacturing), chlorobutanol (chloral de- 
rivative}, mannitol, boric acid, and exsiccated sodium 

phosphate. ] 
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©’, The Ophthaimos Division 

| Sage AYERST LABORATORIES 

L New York, N.Y, 10017 6916 
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SUPRAMID EXTRA” 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


Tale 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm}, and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 





“leaking wounds,” equal to the smallest hand made eyed needles — 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- ` 


meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 
Extra. Code Nos. 2SC-100, 2SC-90 and 2SC-80. 


A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968, 


TUBING. *Fully inert because it is made of the same material as the suture; 


* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 


* Most economical. It is in your interest to compare prices and quality. 


FOIL, Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
ouf Fractures of the Orbit, Am. Journal of Ophthalmology, 62; 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Cibis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsbl. Augenh., 112, 3, 1947, J. Barraquer—Z. Cuellar-Montoya: Kerot- 
oplasty: Superficial and Deep Corneal Sutures, Annals of Ophthalmology, 1:34-38, 1969. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. K 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brompton, Ontario, Canada 


DUS, and Canadian Trade Marks Registered. 
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if you have had experience with ocular fur O- 
tography, in all likelihood you have had experience 
with Zeiss. Zeiss Fundus Cameras are worid-famous 
for optical quality, versatility and ease of operation. 

Now, with the Zeiss Motorized Bedside Fundus 
Camera, ali the techniques of fundus photography 
cam be brought to the immobile patient. For in- 
stance, to stroke or accident victims, where the 
IERES in the venous or arterial systems that 
fundus examination can reveal are of maximum 















tion make Bar tA and focusing: easy. And the 
„sturdy stand eliminates operator fatigue as a factor 
in serial photography — a necessity for fluorescein 
he exclusive Allen Stereo Separator 
“iets you. “make ocular fundus stereograms automat- 
ily with no equipment adjustment. 

mportant feature of all Zeiss fundus cam- 


Qn 








eras is the reffection-free optical system. It is de- 
signed so that no reflections from the patient’s eye 
can reach the observer or the camera. And, of course, 
all images are sharp from edge to edge. 

if you would like to learn more about this 
unique instrument, or about fundus. photography in 
general, write: Carl Zeiss, Inc., 444 Fifth Avenue, 
New York, N.Y. 10018. 
Nationwide Service 
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- Block that stinging punch. 


If your patient inadvertently places a lens, 
covered with contact lens cleaning solution 
(thinking she had applied wetting solution), 
on sensitive ocular tissues — POW! Now, 
because of the entirely new nonliquid 
formulation and tube packaging of de-FILM™, 
Flow’s contact lens cleaning gel, you can save 
anguish and earn gratitude by protecting 
patients from unnecessary ocular irritation. 
And new d<FILM™ gel concentrate cleans 
contact lenses like they've never been 
cleaned before. 


25Gm. stand-up 
tube of de=FILM 


FLOW PHARMACEUTICALS, Inc. 


936 Commercial Street, Palo Alto, California 94303. l 





Makers of hy-FLOW® Wetting Solution, duo-FLOW® Cleaning/ . 
Storage Solution, and porta-FLOW® Cleaning/ Storage Case. 
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Glaucoma Filtering Proced re 
University of Pittsburgh. 


“Block Sclerecto 
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my’. Courtesy of F. E. Cignetti, M. D., Eye and Ear Hospital of Pittsburgh, 


The Zeiss Operation Microscope after Barraquer. 


Ophthalmic surgeons worldwide 
are finding this instrument the 
most versatile and the easiest-to- 
handle operation microscope 
they've ever used. That’s because 
it’s not an adaptation of anything 
else, but a microscope designed 
entirely and specifically for oph- 
thalmic surgery. 

Look at some of the features: 


A special objective 
Exclusive with this instrument is a 
200 mm tele jens with a 32 mm 


field of view that lets you see your 
scalpel well before it reaches the 


area of incision. The great depth of 
focus, edge-to-edge sharpness and 
color correction make it perfect 
for photography. 


The widest line of accessories 
Photographic attachments for all 
purposes (regular & stereo still, 
motion picture, and TV) which, be- 
cause of the unique Zeiss Beam 
Splitter, use precisely the same 
optics you use, so that you photo- 
graph precisely what you see. 

An assistant’s stereomicro- 
scope with the same quality optics, 
covering the same field of view, as 
the prime one. 

A slit scanner for tracing the 
whole cornea. 

A steep slit image that pen- 
etrates deep into the vitreous area 
—and, by means of a gonioscopic 


lens, all the way down to the retina. 


Fully motorized focusing 

All focusing is done with a foot- 
controlled unit. Since you never 
have to take your eyes off the op- 
erating scene, your eyes and the 
microscope become truly one 
optical system. 

There is much more to say 
about this singular instrument. For 
full details, including an 8-page 
article by Barraquer, Barraquer 
and Littmann, write: Carl Zeiss,Inc., 
444 Fifth Avenue, New York, N.Y. 
10018. 


Nationwide Service. 


THE GREAT NAME IN OPTICS 








ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS. SAN FRANCISCO, SEATTLE, WASHINGTON. DO C- 
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Disposable 
Trephine’ 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


: ‘ .good enough to be re-usable. 


all stainless steel 





Suitable for lamellar and penetrating grafts. 
Continuous cutting edge. 

Re-usable, if desired... up to 12 usages reported. 
sterilizable by any method. 

Supplied in .5 mm gradations—from 5.0 to 

9.0 mm and in sizes 10 and 11 mm. 


*Designed for Ramon Castroviejo, M.D. 


4 Canada: 17 Canso Read, Rexdale, Ontario (416) 247-8666 
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Edward Weck & Company, inc. 


Main Office: 49-33 31st Place, Long Island City, N.Y11101 (212) 786-7733. 
West Coast: 8624 Wilshire Blvd. Beverly Hills, Calif: 90211 (2131.65 
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Before prescribing, see the complete prescribing information Aaverse Reactions: Veusiynuuy, Hina, pai ween 
. in SK&F literature or PDR. inflammation, edema and, rarely, allergic reactions have 
been reported. Photophobie can occur. cases show 
punctate defects in f wn whether 


these defects are du 





Precautions: The concomitant use of steroids should be 
&yoided in superficial infections and employed only with 
coution in deep infections. Boric acid should not be 

administered during Stoxi! (idoxuridine, SK&F) therapy. Supplied: 0.1 
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IDOXURIDINE 








e available in two dosage forms — solution and ointment Only Stox: 
is available in an ointment form that lets your patient sleep through 
: the night (recommended dosage is five instillations during the day. 
the last one before sleep). 


e costs less Stoxi!’ ointment or solution costs approximately 14% to 26% 
less than other IDU preparations (prices as listed in the 1970 Edition 
of Drug Topics Red Book). 








‘MICROSCOPES. 


From V. Mueller: Specialized operation microscopes for every surgical need. 
Ask for our catalog of Zeiss Operation Microscopes and Accessories. jtn- 
cludes details on teaching attachments, still and cine cameras, and compat- 
ible closed-circuit television equipment. 


















JQUIFILM’ Ophthalmic Solution 








Al IERGAN Pharmaceuticals 
Irvine, California’ Montreal, Canada 






“treats it fast a 
for a longer period of time 


Only Albalon provides the long-acting decon- 
gestant, naphazoline HCI, in the long-lasting vehicie 
-LIQUIFILM ... to enhance absorption of the. 
vasoconstri ictor and in itself soothes, lubricates and. 
comforts ocular tissue. 
indications: For use as a vasoconstricior in conjunctival 
hyperemic conditions of varous etiologies to relieve such | 
signs and symptoms as iiching, smarting and redness. 
Warnings: should not be used in patients with narrow 
angle glaucoma. ff imitation persists or increases, 
discantinue use. 
Dosage: one or two drops instilled in each eye every 
three to four hours or less frequently, as required to relieve 









symptoms. ‘ 
Contains: naphazoline HC] ................0.9% 
Liquifilm® (polyvinyl alcohol) -.........-...14% 


with: benzalkonium chloride, disodium edetate, citric acid, 
sodium citrate, sodium chioride, sodium hydroxide, ana 
purified water. 

Supply: ALBALON is available in 15cc. plastic dropper 
bottles — on prescription only. : 
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hio Medical Products 


dimmen tatiana LONE 


. When your patient is given DIAMOX 
SEQUELS, acetazolamide is uniformly re- 
leased, with peak concentration at 8 to 12 
hours. Effective reduction of tension (12 to 
62 per cent in chronic simple glaucoma) 
may be prolonged for as long as 18 to 24 
hours. This prolonged effect allows twice- 
daily dosage for convenience. It is also an im- 
portant consideration for the patient's rest. 

DIAMOX SEQUELS are indicated for both 
short-term (1 to 6 weeks) and long-term 
treatment of chronic simple (open-angle) 
glaucoma and secondary glaucoma. DIAMOX 
does not interfere with other forms of therapy 
designed to improve the outflow. A comple- 
mentary effect is frequently obtained when 
DIAMOX is used in conjunction with miotics. 


Contraindications — Situations in which sodium and/or 
potassium serum levels are depressed, in kidney and 
liver disease or dysfunction, suprarenal giand failure 
and hyperchioremic acidosis. Long-term administration 
is contraindicated in chronic noncongestive angle clo- 
sure glaucoma. 


Warning—Although teratogenic and embryocidal effects 
demonstrated in mice at more than ten times the equiv- 
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humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless 
the expected benefits outweigh these potential adverse 
effects. 


Precautions—Increasing the dose may increase crowsi- 
ness and paresthesia and decrease diuresis. Reactions 
common to sulfonamides may occur: fever, rash, crys- 
tailuria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, 
pancytopenia, agranulocytosis. If such occur, discon- 
tinue drug and institute appropriate therapy. 


Side Effects—During short-term therapy: paresthesias, 
loss of appetite, polyuria, drowsiness, confusion. in 
long-term therapy an acidotic state May supervene. 
Transient myopia has been reported. Other occasional 
reactions: urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


DIAMOX® | 


Acetazolamide 


SEQUELS 


Sustained Release Capsules 








CED | EDERLE LABORATORIES, A Division of 


American Cvanamid Company. Pearl River, New York 
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against the risk of infection inherent in . 
 theuse of sodium fluorescein solutions, stain 
| eyes with sterile Fluor-I-Strip-A. T. 
i it No excess fluorescein to stain the 
(\\ (OP patient's face or clothing...water- 
proof grip to prevent stain- saa z 


Bs 











retract upper lid, apply dry orange 
tip of flexible applicator to the bulbar {\ 
conjunctiva at the temporal side. For all these 
benefits: Specify Ayerst 


FLUOR-I-STRIP-A. T. 


(sodium fluorescein) 
STERILE OPHTHALMIC APPLICATORS. 





Each applicator contains not less sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. 
-provided by precise impregna- Supplied: No. 1048~Boxes of 
tion with a solution of sodium 100 envelopes, each envelope | BESA 

fluorescein and 0.5% chlorobu- containing 2 firm sterile applica- iye gEnthaimos Diision 

tanol (chioral derivative), poly- tors—one for each eye. New York, N.Y. 10017 7047 





Lt. Col. John P. Stapp, 
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Sometimes it’s obvious. Sometimes 
it isn’t — even though it might 
appear to be. Short of cannu- 
lation —- the only sure ap- 
proach to accurate tension 
measurement is the Berkeley 
Mackay-Marg. Our Model 255 
has been shown to be the instru- 
ment of choice for tonometry on 
edematous, scarred, keratoconic, 
and transplanted corneas as well 
as for simple, quick examination of 


USAF, aboard rocket-propelied test si 





ra 





ed at Holloman AFB, New Mexico: 





" ‘lcs tee, 
PE T es x 





the more usual patient. Chart readout 
allows measurement to be made by 
your office nurse at a convenient 
moment before your personal ex- 
amination. Anesthesia is not nec- 
essary but simplifies measure- 
ment. 

We shall be happy to supply 
additional information and ar- 
range for a trial at your con- 

venience. Clip the coupon, or send 
us a card. 


Sm ome ane am an ah e S an Se e e ae fda | 


BERKELEY BIO-ENGINEERING, INC. $ 


1915 FOURTH SPLET BERKELEY CANI a/R? PRONE ats $76 3919 i 


Piease send me more information 
on the Model 255 Tonometer. 


june, 1954. U.S.A.F. Photo 
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fal AYERST LABORATORIES 


SYA | he Ophthalmos Divis 
685 Third Avenue 





hond 
e 
qT 2 
rs 
= 6 
Q. 
Lid —~ 
c £ 
2 & 
ajd = er 
2% 
ma: 

@ 
Es 

Sane 
Le 
~ “| 
= 0 
es 

O 
u & 








baseis 1.1% 








(eb) 
a 
po 
ak 
Q. 
@ 
C 
oD 
Sofon 
© 








Y. 10017 


New York, N. 


in 


aS 


e 


& 


m 



























BRIEF SUMMARY 
Description: A sterile, aqueous ophthalmic solution of 
‘epinephrine sulfate containing epinephrine base 1.1% 
_=same ‘base content as in previous formulation of EPI. 
-TRATE (epinephrine bitartrate 2%). Also contains: chlor- 
“obutanol (chloral derivative) 0.5%, sodium bisulfite, and 
- disodium edetate. The pH is adjusted with sulfuric acid. 
Requires no refrigeration. 
Actions: EPITRATE acts upon the secretory mechanism 
‘of the eye to reduce the rate of formation of aqueous 
‘humor which, in turn, reduces the intraocular pressure. 
EPITRATE may also, after several to many months of 
continuous therapy, decrease intraocular pressure by 
improving aqueous outflow facility. 
Indications: EPITRATE is recommended for the treatment 
of chronic simple (open-angie) glaucoma. It may be 
prescribed alone, with miotics, with carbonic anhydrase 
inhibitors, or with both. 5 
Contraindications: Prior to peripheral iridectomy, an 
epinephrine preparation is contraindicated in eyes that 
a 














è capable of angle closure, since its relatively weak 


mydriatic action may, nevertheless, precipitate angle 


jock. Gonioscopy should be carried out on all patients 
jnitiating therapy. 

z Topical use of epinephrine in any form should 
terrupted prior to general anesthesia with certain 
esthetics such as cyclopropane or hafothane which 








sensitize the myocardium to sympathomimetics. 
Precautions: EPITRATE (epinephrine sulfate) should be 
used with caution in the presence of hypertension, diabe- 
tes, hyperthyroidism, heart disease, and cerebral arteria- 
sclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE therapy, but usually diminish as treatment is 
continued. Conjunctival allergy occurs occasionally. Pig- 
mentary deposits in the lids, conjunctiva, or cornea may 
occur after prolonged uses of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may 
result from the use of topical epinephrine in aphakic 
patients; prompt reversal generally follows discontinu- 
ance of the drug. Systemic effects have occasionally 
been reported, such as: palpitation, tachycardia, extra- 
systoles, hypertension, trembling, sweating, and pallor. 
Dosage and Administration: Usual dosage: One drop in 
eye, once or twice daily, or as otherwise directed by 
physician. 

How Supplied: No. 1O15—EPITRATE—sterile, aqueous 
ophthalmic solution of epinephrine sulfate containing 
epinephrine base 1.1%-—same base content as in previ- 
ous formulation of EPITRATE (epinephrine bitartrate 
2%), Package containing 7.5 cc. bottle with separate 
dropper-screw Cap attachment. 7046 





. Surgeon using the Amoils Cryo System 
able to follow this simple piece of advice. 
lot only is he using an internationally 
cepted Cryo Unit, but he has the 
upremely important advantage of tip 
emperature control. | 
he footswitch freeze/heat control allows 
ccurate placement of the pencil-slim 
robe on tissue, whether for Cataract, 
etinal or Intra-Vitreal work, before freezing 
akes place. It facilitates real CONTROL, 
pal ACCURACY, and real SAFETY. 


« P * 


instantly freezes the tip, making a strong 
direct bond, but also activates a unique 
heater mechanism which keeps the probe 
shaft at a comfortable temperature, and acts 
as a heat reservoir for instant defrosting. 
The Amoils Cyro Ophthalmic Unit operates 
Cataract, Retinal, Vitreous and Glaucoma 
Probes with equal certainty at the precise 
temperature required for each operation. 
For low cost cataract operations, the 
completely non-electric Cryostract: provides 
the highly efficient answer. Because, like 





Serene 


Amoils Cryostract 


utilises the same cooling system using Sole Distributors 
CO2 gas, placement is made before the Keeler Optical Prod. Inc., 


instant freeze. 5536 Baltimore Avenue 
Completing the line up is the Cryode, an ail Philadelphia 

purpose instrument, which allows the Pa. 19143, U.S.A 
Surgeon to select any temperature he eet 
wishes; the ultimate in control. Probes for 

your colleagues in other disciplines are 

available now, and all the time development 


continues. 


With the Amoils Cryo System you simply 
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E-PILO OPHTHALMIC 


PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


CAUTION: Federal law prohibits dispensing with- 
out prescription. See package insert before pre- 
scribing. 

COMPOSITION; All E-Pilo Ophthalmic Solutions 
contain the same concentration of: 


Epinephrine Bitartrate ..... speedos ban 1% 
(Epinephrine Base 0.55% ) 
plus 

E-Pilo-1 contains Pilocarpine HC] ..... 1% 
E-Pilo-2 contains Pilocarpine HC] ..... 2% 
E-Pilo-3 contains Pilocarpine HC] ..... 3% 
E.-Pilo-4 contains Pilocarpine HC] ..... 4% 
E-Pilo-6 contains Pilocarpine HC] ..... 6% 


In addition, each sterile solution contains Manni- 
tol 5% and Benzalkonium Chloride 0.01%. 


In a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disolium ethylenediaminetetraacetate. 


ACTION AND USES: For the treatment of glau- 
coma; more specifically, chronic simple glaucoma 
(open angle type). Pilocarpine acts as a miotic to 
constrict the pupil and reduce intraocular pressure. 
Topical Epinephrine is known to decrease aqueous 
secretion. Improved outflow facility has also been 
reported. 


ADMINISTRATION AND DOSAGE: One or two 
drops on awakening and in the evening. If this fails 
to control the pressure, medication may be used 
more frequently. The frequency of instillation and 
the concentration depends on the response of the 
patient. The Ophthalmologist must ascertain just 
how much E-PILO is necessary for each individual 
patient. 


PRECAUTIONS: Use with caution in unverified 

glaucoma and vascular hypertension. Epinephrine 

compounds are effective in the management of 

open angle glaucoma; but complications, especially 

conjunctival irritation and brow ache occur fre- 

quency: H reaction is severe, discontinuance of the 
rug may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult preserib- 
ing physician. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area, or other areas with the dropper tip 
of the bottle. Keep bottle tightly closed when not 
in use. 

Keep in cool place. Protect from light. Do not use 
if solution has darkened. 


CONTRAINDICATIONS: Pilocarpine or Epine- 
phrine sensitivity: Narrow angle glaucoma. Also 
see above. 

HOW SUPPLIED: 10 ce. plastic squeeze bottle 
with dropper tip. 


Smith, Miller & Patch, Inc., N.Y. 10010 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 





IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Main Office 
Allied Arts Bulidings 


Branch Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—-WE MAKE THEM 





DIXEY 
INSTRUMENTS 
LTD. 


19 Wigmore Street, London W1, England 


Manufacturers and suppliers of high 
quality Ophthalmic Surgical Instru- 
ments including a range of micro in- 
struments. 


We shall be pleased to send a cata- 
logue and price list on request. | 


TABLETS 








(DICHLORPHENAMIDE | MSD 


. Onset of action usually occurs within an hour, and 
maximal effect is observed in two to four hours. 

e Lowered intraocular tension may be maintained for 
six to twelve hours. 

Compared to other carbonic anhydrase inhibitors, 
DARANIDE has a lesser propensity for causing meta- 
bolic acidosis. Please note, however, that other side 
effects associated with carbonic anhydrase inhibitors 
may occur. DARANIDE is usually most successful 
when given in conjunction with miotics. 


Indications: Treatment of chronic simple (wide angle) glau- 
coma, acute congestive (narrow angle) glaucoma, chronic 
congestive glaucoma, secondary glaucoma (acute phase), and 
preoperative control of intraocular tension of glaucoma; 
chronic pulmonary insufficiency with respiratory acidosis. 
Use in conjunction with other agents as indicated. 
Contraindications: To avoid blood pH decreases below 7.20, 
do not use if arterial pCO. greater than 63 mm Hg; hepatic 
insufficiency; renal failure; adrenocortical insufficiency; hyper- 
chloremic acidosis; conditions in which sodium and/or potas- 
sium serum levels are depressed. Should not be used in 
patients with severe pulmonary obstruction who are unable 
to increase their alveolar ventilation since their acidosis may 
be increased to the point of narcosis. 

Warning: Should not be used in women of child-bearing age or 
in pregnancy, especially during the first trimester, unless the 
benefits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypoka- 
lemia may develop with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of steroids or ACTH. 
interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Digitalis therapy may exaggerate 
metabolic effects of hypokalemia especially with reference 
to myocardial activity. Hypokalemia may be treated by use of 
potassium chloride or giving foods with a high potassium con- 
tent. A close check on electrolyte balance, blood pH, and 
blood gases should be kept during therapy. Use with caution 
in severe respiratory acidosis or in the presence of chronic 
pulmonary infection; discontinue if blood pH falls below 7.20. 
As with other carbonic anhydrase inhibitors, agranulocytosis, 
thrombocytopenia, or renal calculi are possible. 

Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal distur- 
bances (anorexia, nausea, vomiting), constipation, urinary fre- 
quency, mild skin eruptions, pruritus, headache, weakness, 
nervousness, globus hystericus, sedation, lassitude, depres- 
sion, confusion, disorientation, dizziness, ataxia, tremor, tinni- 
tus, paresthesias of hands, feet, tongue. if they occur, reduce 
dosage or discontinue drug temporarily. 

Supplied: Tablets containing 50 mg dichlorphenamide each, 
in bottles of 100. 

For more detailed information, consult your Merck Sharp & 
Dohme representative or see the package circular. 


Qo) MERCK SHARP & DOHME 
Division of Merck & Co. Inc. West Point. Pa 19486 
where today’s theory is tomorrow's therapy 
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SKLAR 


“JEWEL” SCHIOTZ 


TONOMETER 


made by Sklar in the United States with certification. 


Accuracy is assured by certification of our TONOMETER, 
as to compliance with all requirements of Specification 5, 


The Electrical Testing 
Laboratories of New York 
certifies that every SKLAR 
TONOMETER meets all the 
requirements of Specifica- 
tion 5 of the Committee on 
Standardization of 
Tonometers of the 
American Academy of 
Ophthalmology and 
Otolaryngology. 


Easier and 
more accurate reading— 

Error due to parallax is 
overcome by SKLAR’S patented 
(#3,2666,301) inclined scale, 
combined with the bayonet 
frame and mirror. 

Friction is minimized between 
the plunger and hammer by the 
jewel mounted in the plunger. 
There are no sharp edges which 
may be harmful to the patient. 


Electric Sterilizer and Stand 
with cover are available. The 
SKLAR TONOMETER may be 
fitted with the Allen Plunger 
Retractor on special order. 





The profession has known for 
more than 75 years that any 


Write for comprehensive catalogs: ; ` 
AoE ye aihimeni: instrument with the name 
B-—-Ear, Nose & Throat SKLAR is the better buy. 


instruments 


J. SKLAR MFG. CO., Inc., Long Island City, N. Y, 11101 









Now, you can fit contact lenses better and quicker 
with positive control by using a Central Laboratories 
Master Control Method fitting set. This new fitting 
_technique offers precise fitting with a large range of 
powers and base curves. This fitting method affords 
the opportunity to select the best lens for each pa- 
tient with delivery possible the same day for up to 80% 
of your contact lens patients. it's an opportunity to 
evaluate different base curves on each eye with every- 
thing needed at your fingertips. 
*CL Master Control Method has been developed by 
Central Laboratories, leading midwest contact lens 
lab, to permit the maintaining of an office inventory. 
The optimum number of lenses for each fitting set, the 
range of base curves, the power range, the color, the 
diameter, and fitting curves have all been scientifically 
evaluated in developing eight CL/MCM fitting sets. 


*CL Master Control Method provides greatly increased 
patient satisfaction according to practitioners using 
this new fitting technique. CL/MCM offers fast lost 
lens service — in most cases replacement the same day. 


Home Office — Box 80636 Lincoln, Ne. 68501 (402) 434-0246 


im interested in receiving CL/MCM story. 


£ 
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Complete Contact Lens “Laboratory” 
—at your fingertips! 


AR eT Poe ee: Telephone__._.____. Pees enone ame ieee eed 


fits up to 80% 


‘CL Master Control Method properly selected and uti- 
lized is a proven practice builder, will improve your fit- 
ting techniques, and save you valuable time: plus, 
lower cast per lens due to large quantity price reduc- 
tions. Lens adjustments are lessened as you improve 
the fit by changing the base curve — the most important 
variable in contact lens fitting. 

*CL Master Control Method fitting sets provide 400, 
800, or 1,600 lenses. Each lens is in a clearly labeled, 
color-coded, personalized holder. The ienses are inat- 
tractive, convenient, formica covered 161" x27" x 712" 
cabinets. 


‘CL Master Control Method is another outstanding 
service from the leader, Central Lab, whose only busi- 
ness is producing the finest contact lenses. 


Central Laboratories will be happy to assist you~ mail 
coupon below for complete information on CL/MCM. 


Laboratories in Lincoin, Ne.; Des Moines, la; and 
Denver, Calo. 


Quality & Service 





CENTRAL LABORATORIES 
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And he will. Wi 


„watery eyes back at the lodge. If he hasn 


Wind, cold and glare on the slopes make for red, 






’t got goggles, he should 


-have Vasocon-A. Long-acting vasoconstrictor, decongestant, — 


antihistamine combination. It relieves the burning, itching and 
watering of windblown eyes. Reduces conjunctival hyperemia 


in all minor eye irritations. Helps. with contact lens insertion a 


E and removal, as well. Vasocon-A. It’s the only way to fly. 
Smith, Miller & Pateh, Inec., New York 


~ caution: Federal law prohibits dis- 


pensing without prescription, See 


package insert before prescribing. 
composition: Naphazoline HCI 
0.05%; antazoline, 0.5%; boric acid, 
1.2%; sodium carbonate anhydrous; 
sodium chloride; phenylmercuric 
acetate (preservative) 0.002%. 
SIDE EFFECTS: Except for transi- 


Vasocon-/ 


Smith, Miller & Patch, Inc., New York 


tory stinging, side effects have rarely ao 
been encountered. . eee 
“conTrainpicaTions: Should not 


be used by patients with narrow = 


angle glaucoma. If irritation persists 
or increases, patient should. be ad- 
vised to discontinue use and return 
to physician. E 
SUPPLIED: 15 ce dropper-tip vials, 
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Muro 
Ointment 
Sodium Chloride 5% 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chioride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


tee tae ee ea 


TO REDUCE CORNEAL EDEMA 


EAE AT ATOR TR 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


§ MURO preparations are available to all pharmacies and 


hospitals through their drug wholesaler. 


= Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street + Quincy, Mass. 02169 
Area Code 617 + 479-2680 
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The name that signifies fine professional 
equipment... since 1898. Write for our 
complete catalog of chairs, stands, tables 
and stools. F. & F. Koenigkramer, 96 Cald- 
well Dr., Cincinnati, Ohio 45216. Dept. AJ-1 


New Orleans Academy of Opthalmology Feb. 20-Mar. 5 





(*As suggested in the text, Corneal Contact Lenses, 
Ed. by Girard, L. J,, Sampson, W. G., Soper, J.w— 
C. V. Mosby Co.) 


A set of optically perfect ( Modern Arc 
inspected) diagnostic corneal lenses — 
each lens is finished in exacting repro- 





Baylor* 


Contact Lens 
Diagnostic Sets 





ducible detail. 
Invaluable for: 


. Eliminating vertex distance errors. 

. Evaluating best visual acuities in cornea For reprints: Sampson, W. G., 
disease. Soper, J. W.— Use of Diagnostic 

. Predetermination of lens fit. Corneal Lenses in Aphakia and 

. Analysis of patient reaction. ar eee oe 

. Analysis of visual acuities in subnormal panam ; 


vision. 


: Write 
Precorneal Lens Co. Box 22703 Houston 77027 


That's what we call our handsome, new. streamlined 
Model 3 Vertexometer, a superbly precise instru- 
ment for making fast, accurate spectacle and con- 
tact lens measurements. All readings are internal 
so there's no need to look away from the eyepiece. 
Lens marking and inkwell refilling are uniquely 
simple. 

The Model 3 is designed to accept framed or un- 
mounted lenses from 30 mm to 90 mm in diameter. 
The contact fens holder supplied with each Nikon 
Vertexometer is a truly exceptional feature. It has 
recessed openings for 8, 9, 9.5, 10. 11, and 11.5 mm 
contact lenses. A Convenient one finger push button 
releases the lens holder with astonishing ease and 
safety. Even bulb replacement has been simplified. 


The 








in use, you see a brilliantiy illuminated circle of 
pinpoints, the diopter value and axis scale, all in 
the same field of view. The improved diopter scale, 
with graduations of 0.125 D between —3 and +3 
diopters and 0.25 D throughout the remainder of the 
scale, and the clear indication of pus and minus 
diopter readings, make all measurements remark- 
ably precise and error-free, 

For more information, call or write: Instrument 
Division, Subsidiary of Ehrenreich Photo-Optical 
industries, Inc., Garden City, New York 11530. 
916-248-5200. (In Canada: Anglophoto ng 
Lid., Ont.) 








pinpoint 
ectionist. 
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get an 

effective 

drop on 
conjunctivitis 
with 
‘NEOSPORIN’ | 
OPHTHALMIC 


SOLUTION... 


Polymyxin B- 
Neomycin-— 
Gramicidin 


Each cc. contains: 





‘Aerosporin’® brand Polymyxin B Sulfate ...... 5,000 Units 
Neomycin Sulfate (equivalent to 

1.75 mg. Neomycin Base) ...-.--.++eeeeeer eee eeeres 2.5 mg. 
Sramicigity v.c.dackc Ghee vegies cap TAAA T. 0.025 mg. 


Controls most eye infections promptly. The Oph- 
thalmic Solution is bactericidal to most strains of 
Pseudomonas as well as many Gram-positive and 
Gram-negative organisms commonly found in the eye. 


Caution: As with other antibiotic preparations, pro- 
longed use may result in overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. Articles in the current 
medical literature indicate an increase in the prev- 
alence of persons allergic to neomycin. The possibil- 
ity of such a reaction should be borne in mind. 





Contraindications: The product is contraindicated in 
those individuals who have shown hypersensitivity to 
any of its components. 


Supplied: Bottles of 10 cc. with sterile dropper. 


Complete literature available on request from 
Professional Services Dept. PML. 






BURROUGHS WELLCOME & CO. (U.S.A.) INC. 
l. Tuckahoe, New York 











When you prescribe 
Ophthalmic Solution 
'NeoDECADRON and your 
patient does not shake the 
dispenser, he’s still in the 
_clear. Shaking is unnecessary. 
-NeoDECADRON is free of 
suspended steroid crystals. 
Thus, little or no blurring, 
stinging, or irritation, 






< INDICATIONS: The ophthalmic 
. preparations of DECADRON® 
- Phosphate {dexamethasone sodium 
phosphate, MSD} are for use in 
¢ertain disorders of the anterior 
segment of the eye, such as 
superficial keratitis, conjunctivitis, 
and mild acute iritis, and in certain 
disorders of the external ear canal 
responsive to topical steroid therapy. 
When combined steroid-antibiotic 
activity is needed in such disorders 
complicated by infection caused by 
< neomycin-sensitive organisms, 
~ preparations of NeoDECADRON 
-may be of particular valve. 
| CONTRAINDICATIONS: 
- DECADRON and NeoDECADRON 
should not be used in the presence 
_ of infectious tuberculous lesions of 
the eye, chickenpox, early acute 
herpes simplex, vaccinia, the early 
acute stages of most viral diseases 
of the cornea and conjunctiva, acute 
purulent untreated infections of the 
conjunctiva and lids, suspected 
_ ocular or aural fungal infection, 
- perforated ear drum. Sensitivity to 
~ components is also a 
o contraindication, 
o PRECAUTIONS. DECADRON: Like 
- all adrenal corticosteroids, may 
sometimes mask, activate, or — 
enhartte incipient infection. 









BAROCCA SUAL 





Whenever possibility of infection 
exists, suitable antibiotic agents or 
a steroid-antibiotic preparation 
[such as NeoDECADRON} should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled by 
other measures. ` 


Systemic side effects may occur 

with extensive use of steroids. Rarely, 
ocular herpes simplex has been 
reported in patients receiving 
adrenocortical steroids systemically 
or locally in the eye for other 
conditions. 


As with other corticosteroids, 
increased intraocular tension can 
follow extended local use {1-2 
weeks or more) of dexamethasone 
sodium phosphate. Since increased 
intraocular tension can lead to loss 
of vision, this possibility should be 
kept in mind and topical 
administration used only under 
adequate tonometric supervision, 
particularly in patients known to 
have glaucoma, or whose family 
history includes glaucoma. 


In those diseases causing thinning 








of the cornea, perforation has been 
known to have occurred with the 
use of topical steroids. Reports in 
the literature indicate that, rarely, 
protracted use of topical 
corticosteroids in the eye may be 
associated with the development of 
posterior subcapsular cataracts. 
Hereditary and degenerative eye 
diseases in general do not show any 
response fo treatment with these 
preparations. 


Stubborn cases of anterior segment 
eye disease may require systemic 
adrenocortical hormone therapy. 
When the deeper ocular structures 
are involved, systemic therapy is 
necessary. 


NeoDECADRON. A few individuals 
may be sensitive to one or more of 
the components of NeoDECADRON. 
if any reaction indicating sensitivity 
is observed, discontinue use. 
Sensitivity fo neomycin may 
occasionally develop, especially 
when it is applied to abraded skin. 
Some reports in the current literature 
point to an increase in the number of | 
persons sensitive to neomycin, 





Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible to 
the antibiotic, necessitating prompt 
medical attention for such new 
infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be used 
for extended periods during 
pregnancy. 


For more detailed information 
consult your Merck Sharp and Dohme 
representative or see the Package 
Circular, 


E| MERCK SHARP & DOHME 
Daison of Merck & Co. Inc. West Pont Pa 19486 a 
where today’s theory is tomorrow's therapy 


OPHTHALMIC SOLUTION 






Each ce. contains dexamethasone sodium phosphate equivalent to 
1 mg. {0.1%} dexamethasone phosphate, and neomycin sulfate equivalent 
to 3.5 mg. neomycin base, 


Bioavailability 


IS putting the right drug 


at the site 


of the inflammation 


Maxidex 


dexamethasone 0.1%) 


is formulated for 
optimal bioavailability... 


Artist’s rendition of an inflamed section of the iris (app. 8000 X). 


Precautions: Extended use of topical steroids may 
Cause increased intraocular pressure in certain 
individuals. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases 
causing thinning of the cornea, perforation has 
been known to occur with the use of topical 
Steroids. . During the course of therapy, if the 
inflammatory reaction does not respond within a 
reasonable period, other forms of therapy should 
be instituted. A few individuals may be sensitive 


to one or more of the components of this product. 
If any reaction indicating sensitivity is observed, 


discontinue use. Contraindications: Contraindi- 
cated in acute herpes simplex, vaccinia. varicella, 
and most other viral diseases of the cornea and 
conjunctiva; tuberculosis: fungal diseases, acute 
purulent untreated infections which, like other 
diseases caused by microorganisms, may be 
masked or enhanced by the presence of the 
steroid. Supplied: in 5 cc and 15 cc Drop-Tainer® 


dispensers. Does not require refrigeration, 
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DIABETES MELLITUS AND PRIMARY OPEN-ANGLE GLAUCOMA 


Tue XXVII Epwarp JACKSON MEMORIAL LECTURE 


BERNARD BECKER, M.D. 
St. Louts, Missouri 


_ Dr. Jackson’s outstanding clinical research 
n refraction as well as his efforts as editor, 


- author, teacher, and clinician have influenced 
-all of our current efforts in ophthalmic pub- 
-lications, research, education, and practice. It 
‘is indeed a privilege and a pleasure to be in- 


> vited to present the Jackson Memorial Lec- 








` ture. I accept the honor on behalf of the 
present and past members of the Glaucoma 
< Center of Washington University School of 
© Medicine. This lecture is based largely on 


the data which they have gathered so care- 
fully. 


_ Glaucoma and the angiopathy of diabetes 
constitute two of the most significant blind- 
ing diseases of man. Both diabetes mellitus 


-and primary open-angle galucoma have he- 


< reditary components, can be asymptomatic, 


produce ocular damage after a prolonged 
interval, and can be detected early in their 


© course. Furthermore, diabetes mellitus oc- 
< curs more often in patients with primary 
< open-angle glaucoma than in non-glaucoma- 
© tous populations. Similarly, glaucoma is 
<. more prevalent in diabetic than in non-diabe- 


- tic populations. 


From the Glaucoma Center, Department of Oph- 
thalmology, Washington University School of 


> Medicine, St. Louis, Missouri. This study was sup- 


ported in part by NIH Grant EY 00336 from the 


_ National Eye Institute. Presented at the 75th annual 
- meeting of the American Academy of Ophthalmol- 


. ogy and Otolaryngology, October 7, 1970. 


* 


Reprint requests to Bernard Becker, M.D., De- 


` partment of Ophthalmology, Washington Univer- 
ity School of Medicine, 660 S. Euclid Avenue, St. 


Louis, Missouri 63110. 


Recent studies provide evidence of new 
interrelationships between these two rela- 
tively common disease processes. It is the 
purpose of this paper to review the current 
status of clinical investigations relevant to 
the relation between diabetes mellitus and 
glaucoma, to present some working hy- 
potheses about their interactions on the eye, 
and to offer a few clinical implications from 
the tentative conclusions drawn. 

The findings thus far suggest the follow- 
ing two statements which constitute an out- 
line and summary of this year’s Jackson 
Memorial Lecture: 

1. Primary open-angle glaucoma, as well 
as elevated intraocular pressures, high in- 
traocular pressure responses to topical corti- 
costeroids (gg), and large cup disk (C/D) 
diameter ratios are more prevalent in diabe- 
tic than in non-diabetic individuals. Glau- 
coma and glaucoma-related findings in the 
diabetic appear associated with decreased in- 
cidence of proliferative retinopathy. 

2. Diabetes mellitus and positive glucose 
tolerance tests are more prevalent in patients 
with primary open-angle glaucoma and in gg 
responders to topical corticosteroids. Diabe- 
tic findings in the gg individual appear to be 
associated with an increased susceptibility to 
glaucomatous field loss. 


PRIMARY OPEN-ANGLE GLAUCOMA IN 
DIABETICS 


Several reports have demonstrated a 
greater frequency of primary open-angle 
glaucoma in diabetic as compared to non-dia- 
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betic populations. In most studies the 
prevalence of glaucoma (as defined by the 
individual investigator) in diabetic popula- 
tions has been approximately three times 
that found in a comparable age group of 
non-diabetics. Questions have been raised as 
to common genetic factors, the effects of the 
diabetic state on intraocular pressure, and 
the metabolic effects of diabetes on the pre- 
glaucomatous eye. 

Intraocular pressure in diabetic subjects— 
Higher intraocular pressures have been re- 
ported in diabetic than in non-diabetic sub- 
jects. Several authors®™ have also re- 
ported higher intraocular pressures in diabe- 
tic persons without retinopathy than in those 
with retinopathy. As early as 1944, Iger- 
sheimer™? had suggested that ocular hypo- 
tony in diabetes might play a role in the de- 
velopment of diabetic retinopathy. It has also 
been demonstrated that diabetic retinopathy 
often progresses rapidly in such ocular hy- 
potonic states as pregnancy’ and after eye 
operations.** This progression might relate 
to the hypotony itself or to the associated 
possible effects upon the vitreous humor, the 
nutrition of the retina, or the support of ret- 
inal vessels, 

In a recent study of a large series of dia- 
betic subjects over the age of 40 years with 
and without proliferative retinopathy, in- 
traocular pressures of over 20 or over 23 


TABLE 1 


INTRAOCULAR PRESSURE IN DIABETICS 
OVER AGE 40 YEARS 
> ra wn PRS AE NE PEA ESE a PETE NIST SSC DO 


Intraocular 
Pressures 
C No. 0 ~~ 
ereeory Patients % with % with 
> 20 >23 
mm Hg mm Hg 
Diabetic 
No proliferative 
retinopathy 300 19 9 
Proliferative 
retinopathy 100 il 3 
1000 9.6 1.8 


Non-diabetic 





JANUARY, 1971 


mm Hg were much more prevalent in the 
group without proliferative retinopathy 
(Table 1). In this series, all patients were 
excluded who had evidences of rubeosis iri- 
dis, inflammatory disease, angle-closure 
glaucoma, trauma, surgery, etc. The eye with 
the higher intraocular pressure and greater 
amount of diabetic retinopathy was used for 
classifying each patient. A highly significant - 
increased prevalence of elevated intraocular 
pressures was found in diabetic subjects 
with no proliferative retinopathy as com- 
pared to non-diabetic or diabetic individuals 
with proliferative retinopathy. 

Topical corticosteroid response in diabet- 
ics—-Topical corticosteroids have been dem- 
onstrated to induce increases in intraocular 
pressure in human eyes.***° The degree of . 
pressure response was genetically transmit- 
ted in simple Mendelian fashion.***? Of par- 
ticular interest was the close relationship be- 
tween this genetically determined response 
and primary open-angle glaucoma.?! Thus in 
a series of 300 volunteers, 58% were poor 
responders (nn), 36% were intermediate re- 
sponders (ng), and 6% were high respond- 
ers (gg). 

The same test applied to individuals with 
primary open-angle glaucoma or to their sib- 
lings or offspring demonstrated most dra- 
matic increases in the prevalence of high res- 
ponders (Table 2).?45-?5 In the St. Louis 
study group, the gene prevalence of high re- 
sponse to topical corticosteroids in the popu- 
lation with primary open-angle glaucoma ap- 
proached 0.90 as compared to a gene preva- 
lence of approximately 0.25 in normal volun- 
teers. 

When topical corticosteroid testing was 
performed in diabetic subjects over the age 
of 40 years, those with proliferative retinop- 
athy resembled non-diabetic subjects in their 
response to topical corticosteroids (Table 
3). However, the diabetic group with no pro- 
liferative retinopathy demonstrated a signifi- 
cantly greater incidence of high responders 
(gene prevalence approximately 0.45). Ini-- 
tially, questions were raised as to+whether” 
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TABLE 2 
TOPICAL CORTICOSTEROID RESPONSE TEST 








Intraocular Pressure Response 
Corticosteroid Treatment 





Category No TaI otc rece geet am a i heed Tg anaemia ae, 
<20mm Hg 20-31 mm Hg >31 mm Hg 
% nn) (o ng) (% gg) 
Volunteer normals 300 58 36 6 
. Primary open-angle glaucoma 100 i 17 &2 
Glaucomatous siblings 70 19 50 31 
Glaucomatous offspring 120 6 70 24 
TABLE 3 





moea 





TOPICAL CORTICOSTEROID RESPONSE IN DIABETIC PATIENTS OVER AGE 40 YEARS 


te masapas na a E E NE tinnitus AAN AAA AA E AEEA A a a nene e eraan tate Aa erer 


praraanenpvparnossanmn ashe 





Intraocular Pressure Response After 
Corticosteroid Treatment 





eater ve lien ie hier rere greever the! A AE AAA A AARAA AAAA A UA paren Arnette OA HISAR ater a aay hit irate eae AAA a A a A NAH A tren HW mel trash AMIN REA HIRES PY DNR OR 


Category No. Patients 
co Diabetic 
- . No proliferative retinopathy 200 
_ Proliferative retinopathy 60 
250 


Non-diabetic 


<20 mm Hg 20-31 mm Hg >3i mm Hg 
(So nn) (% ng) (% gg) 
31 49 20 
50 42 8 
59 35 6 





"these responses in diabetic subjects were ge- 
netic or merely modified by ocular complica- 
tions (proliferative retinopathy or basement 
membrane changes in the ciliary body), or 
by other vascular, metabolic, or endocrine 
changes of diabetes. The more recent find- 
ings of less retinopathy in patients with dia- 
betes with primary open-angle glaucoma as 
well as in diabetic patients with high myopia, 
and the prospective studies of the occurrence 
of vascular changes in juvenile diabetes clas- 
sified as to corticosteroid response, have sug- 
© gested a genetic basis for the topical cortico- 
a steroid response in diabetic subjects.’ 
© €/D diameter ratio and diabetes—The 
© (C/D) diameter ratio has been demonstrated 
to Be genetically determined and related di- 
- rectly to intraocular pressure and inversely to 
< outflow facility.2%?? In the non-glaucomatous 
{ <popalation over age 40 years a C/D > 0.3 
-was found in 17-18% of eyes.?**8 As ex- 














pected, 82% of glaucomatous eyes (with field 
loss) exceeded this C/D ratio. Most inter- 
esting was the finding of a C/D > 0.3 in 56- 
60% of the opposite eyes of patients with 
unilateral glaucomatous field loss.” "° When 
individuals over age 40 years with known re- 
sponse to topical corticosteroids were ex- 
amined, marked differences were noted in 
the prevalences of C/D > 0.3 between the 
gg responders (52%) and the nn (15%) or 
ng (20%) populations (Table 4). This 
proved to be another example of significant 
differences between the gg group and other 
topical corticosteroid phenotypes, and the 
close resemblance of the gg population to pa- 
tients with primary open-angle glaucoma. 

In view of the known greater prevalence of 
glaucoma, increased intraocular pressure, and 
high intraocular pressure response to topical 
corticosteroids among diabetics without pro- 
liferative retinopathy, it was of interest to 
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TABLE 4 
C/D DIAMETER RATIO AND TOPICAL CORTICOSTEROIDS 





Hne mimiem amma nN AAAA e rnanan AAAA inariana anaa 


No. Eyes with 


Phenotype No. Eyes ` C/D>0.3 
nn 200 30 (15% 
ng 200 40 (20%) 
gg (no field loss) 250 130 (52%) 
Glaucoma 300 245 (82%) 
Opposite eye glaucoma 
with unilateral 80 48 (60%) 
field loss 


Henan rennet ent 


review the C/D ratios in patients with dia- 
betes mellitus. In a series of 50 consecutive 
diabetic subjects over age 40 years and with 
no evidence of proliferative retinopathy, 32 
eyes of 16 patients (32%) were found to 
have C/D ratios > 0.3. This compared with 
an 18% prevalence of C/D > 0.3 in a non- 
diabetic population consisting of 50 patients 
of comparable age (Table 5). The difference 
proved significant (P < 0.05) and provided 
additional evidence of the ocurrence of glau- 
coma-related findings in diabetic subjects 
without proliferative retinopathy. 

The question arose as to whether the in- 
creased prevalence of C/D > 0.3 in diabetic 
individuals was accounted for entirely by the 
increased number of high responders to top- 
ical corticosteroids. Therefore, a series of gg 
responders to topical corticosteroids over age 


TABLE 5 
C/D DIAMETER RATIO AND DIABETES 








No, Eyes 
Category No. Eyes with 
C/D>0.3 
Unselected (>40 years): 
Diabetic* 100 32 (32%) 
Non-diabetict 100 18 (18%) 
gg phenotype (>40 years): 
Diabetic* 60 36 (60%) 
Non-diabetict 166 80 (48%) 


* No proliferative retinopathy. 
} Negative glucose tolerance. 
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40 years but without field loss in either eye 
were categorized as to the presence or absence 
of diabetes (or positive glucose tolerance) 
and compared as to C/D ratio, Of the diabetic 
members of the gg group, 60% had a C/D 
> 0.3, but only 48% of non-diabetic gg eyes 
fell into this category (Table 5), The findings 
suggested that diabetes and positive glucose 
tolerance were associated more frequently. 
with large C/D ratios than were found in 
non-diabetic eyes, even within the gg pheno- 


type. 


TABLE 6 


INTRAOCULAR PRESSURE AND DIABETIC PROLIFERA- 
TIVE RETINOPATHY IN DIABETIC SUBJECTS 
OVER AGE 40 YEARS 











Intraocular No. Patients with 
Pressure No. Patients Proliferative 
(mm Hg) Retinopathy 

<20 332 89 (276%) 
>20 68 li (16% 
> 23 30 3 10% 





Proliferative retinopathy and primary 
open-angle glaucoma--A number of studies 
have pointed out that proliferative retinop- 
athy 1s extremely rare in diabetic individuals 
with primary open-angle glaucoma.*!% 
Conversely, a greater occurrence of prolifer- 
ative retinopathy has been appreciated in di- 
abetics with consistently low intraocular 
pressure than in those with elevated intra- 
ocular pressures (Table 6).* Similarly, in a 
series of individuals with diabetes mellitus 
tested with topical corticosteroids, the preva- 
lence of proliferative retinopathy was great- 
est in the nn group and decreased progres- 
sively in the ng and gg groups (Table 7). 

Myopia and diabetic retinopathy—Dia- 
betic retinopathy has been observed to occur 
less often in diabetics with high myopia than 
in those with emmetropia or hypermetropia 
(Table 8). In high myopia (over 5 diopters Y, 
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TABLE 7 
TOPICAL CORTICOSTEROID RESPONSE AND 
PROLIFERATIVE RETINOPATHY DIABETIC 
SUBJECTS OVER AGE 40 YEARS 


No. Patients with 


Phenotype No. Patients Proliferative 
Retinopathy 
nn 92 30 33%) 
ng 123 25 (20%) 
gg 45 5 1%) 
Total 260 60 (23%) 
TABLE 8 


MYOPIA AND DIABETIC RETINOPATHY 


No. Eyes with 


Refractive No. iabetic Retinopathy 


Error 


Eyes Non-pro- Prolifer- 
liferative ative 
M yopia 
1-2.75 D 28 6 (22%) 4 (14%) 
34.75 D 14 1(7%) 1 (7%) 
5 D and 
over 15 107%) 0 
Total 
myopia 57 13 (23%) 
Hyper- 
_.. metropia 70 30 443% 
34 (54%) 


a _ Emmetropia 62 





- diabetic retinopathy, and particularly the 
proliferative variety, was unusual.** 

In a recent study, a remarkably high prev- 
alence of high responders to topical cortico- 
steroids was found in individuals with high 
myopia.** In a series of 30 patients with over 
5 diopters of myopia and with no evidence 
of glaucoma and no family history of glau- 
coma, the gene prevalence for topical corti- 
>- costeroid response approximated 0.6 (Table 
r In fact the individuals with high myopia 
a resembled glaucoma siblings and dif- 
fered significantly from the non-myopia 
Dae rey The findings in diabetic subjects 


cath high myopia therefore provided inde- 


-pendent confirmation of the relationship be- 
ween the high intraocular pressure response 
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to topical corticosteroids and the decreased 
prevalence of proliferative retinopathy in di- 
abetics. 

Prognostic value of corticosteroid test in 
diabetics—In an effort to provide more di- 
rect evidence for the usefulness of topical 
corticosteroid response in arian which 
individuals with diabetes will develop reti- 
nopathy, a series of subjects with juvenile 
diabetes were studied prospectively. At the 
initial examination, 57 diabetic children were 
selected who demonstrated no evidence of 
retinopathy. Their ages varied from 6 to 17 
years, averaging 12.0 years. The duration 
of their diabetes was from one month to 15 
years (mean duration 4.7 years). All were 
using insulin and had been followed care- 
fully in a pediatric diabetic clinic. All had 
complete eye examinations including refrac- 
tion, slit lamp, gonioscopy, ophthalmoscopy 
with dilated pupil, applanation tonometry, 
tonography, and visual fields (Goldmann pe- 
rimeter). Each child was then subjected to a 
six-week topical corticosteroid test in one 
eye and each was then classified as to intra- 
ocular pressure response (Table 10). Follow- 
up eye examinations were carried out at 
yearly intervals and included applanation 
pressure measurements and careful ophthal- 
moscopic examinations with dilated pupils. 
By the time of the six-year followup, eight 


TABLE 9 
TOPICAL CORTICOSTEROID RESPONSE IN MYOPIA* 





meeen eei n A RRMA ACA EASA NWA ne Nm 


Intraocular Pressure 
Response After 
No. Corticosteroid Treatment 


Category Pae SSS 
tients % with % with % with 

<20 20-31 >31 

mm Hg mm Hg mm Hg 
Non-myopic 200 60% 35% 5% 
M yopic 30 14% 506% 37% 

Glaucomatous 

siblings 70 19%, 50% 31% 








* Over 5 diopters without glaucoma or family his- 
tory of glaucoma. 
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TABLE 10 


TOPICAL CORTICOSTEROID RESPONSE AND SIX-YEAR 
PROGNOSIS IN 57 SUBJECTS WITH 
JUVENILE DIABETES 





, No. with 
Phenotype No. Subjects Ber cpachy 
nn 20 5 (25%)* 
ng 27 3 (11%) 
gg 10 0 (0%) 
Total 57 8 (14%) 


* One with proliferative retinopathy. 


(14%) of the 57 had demonstrated some evi- 
dence of diabetic retinopathy. Of these eight, 
one had early proliferative changes. As sum- 
marized in Table 10, the retinopathy devel- 
oped in five (25%) of the 20 diabetics in the 
nn group (including the one with prolifera- 
tive retinopathy), in three (11%) of the 27 
diabetics in the ng group, and in none of the 
10 patients who responded to topical cortico- 
steroids with an intraocular pressure greater 
than 31 mm Hg. Although these results pro- 
vide suggestive evidence of the prognostic 
value of topical corticosteroid testing in dia- 
betics, a much longer followup period is 
needed before firm conclusions can be 
drawn. 

Possible therapeutic use of topical cortico- 
steroids in diabetic retinopathy—Since an el- 
evated intraocular pressure might protect the 
diabetic patient from proliferative retinop- 
athy and might even provide the mechanism 
for the genetic relationship between the in- 
creased topical corticosteroid response and 
decreased proliferative retinopathy, sugges- 
tions have been made*®?#34%¢ that an ele- 
vated intraocular pressure might be used to 
prevent the patient with diabetes from devel- 
oping proliferative retinopathy. It seemed 
reasonable to subject a series of diabetic sub- 
jects with symmetrical retinopathy to contin- 
uous topical corticosteroid administration, 
but to only one eye chosen by chance. Unfor- 
tunately, as pointed out above, many diabet- 
ics destined to develop retinopathy, and espe- 
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cially proliferative retinopathy, showed little 
intraocular pressure response to topical cor- 
ticosteroids. Therefore, the series had to be 
confined to responders, and these might well 
have had a better prognosis anyhow. How- 
ever, in this series the untreated eye of each 
individual served as a control, and the degree 
of induced pressure elevation was measured. 
By ophthalmoscopic evaluation, fluorescein - 
angiograms, and color fundus photographs 
at frequent intervals, we attempted to deter- 
mine whether the asymmetric intraocular 
pressures induced would lead to differences 


in progression of diabetic retinopathy in the - 


two eyes. 

Ten selected patients with symmetrical di- 
abetic retinopathy have been subjected to 
topical dexamethasone 0.1% drops to one 
eye only. Six patients had proliferative and 
four non-proliferative retinopathy. The 
study included five men and five women 
whose ages varied from 32 to 73 years 
(mean 57 years) with duration of diabetes 
11 to 33 years (mean 22 years). Sufficient 
topical corticosteroid was given to one eye 
selected at random to maintain applanation 


pressures at 24 to 33 mm Hg in the treated 


eye (mean difference between eyes 10.5 mm 
Hg). Patients were followed for 10 to 48 
months. As summarized in Table 11, im- 
provement occurred in three treated eyes but 


TABLE 11 


UNILATERAL TOPICAL CORTICOSTEROID THERAPY 
OF DIABETIC RETINOPATHY 
(10 patients) 


EEL NAA RO AAR ANON ARRAN RARER A NEAR A h h aen i ft te ee eA a AT NE Rn Ra 


Treated Untreated 


Applanation Pressure* TE 3 ar 
mm Hg) mm Hg) 
No. improved 3 0 
No, same 7 g 
No. progressed 0 2 
Better by difference 5 Q 
Lens changes 
(posterior subcapsular) 4 0 


* Mean APa= 10.5 mm Hg. 
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in no untreated eyes. All three patients who 


showed such unilateral improvement were 


_ classified before treatment as having early 


proliferative retinopathy. In addition, reti- 
nopathy progressed in two non-treated eyes 
(one proliferative and one non-prolifera- 
tive) but in no treated eyes. Therefore, in 
comparing both eyes of each patient, five of 
the 10 treated eyes did better than their con- 
trols. However, early posterior subcapsular 
lens changes were noted in four of the 10 
patients after 12 to 30 months of topical 


: dexamethasone, and these changes were con- 
~ fined to the treated eyes (two eyes with pro- 
~ Jiferative and two with non-proliferative ret- 
| inopathy) 27"? 


It is clear at this point that no statistical 
<onclusions can be drawn until a longer fol- 
lowup and larger series are available. The 
favorable results with topical corticosteroids 
in diabetic retinopathy reported by Gills and 
Anderson* lend independent support to this 
approach. Unfortunately, the large number 
of poor responders among diabetics with 
proliferative retinopathy and the apparently 
high incidence (40%) of posterior subcapsu- 


. Jar lens changes following topical dexameth- 


< asone in diabetics severely limit this ap- 
proach to therapy. 


DIABETES MELLITUS IN PRIMARY OPEN-ANGLE 


GLAUCOMA 

An increased prevalence (6 to 11%) of 
diabetes has been reported in glaucoma pop- 
ulations.?:#5341,42 Furthermore when pa- 
tients with primary open-angle glaucoma 
were subjected to glucose tolerance testing, 
positive tests by various criteria were found 
in a much greater number of glaucomatous 
patients than in the non-glaucomatous popu- 


o lation. s4 


Glucose tolerance and topical corticoste- 


void response—In a recent study,** a series 
< of volunteers and patients over the age of 40 
years and with no history of overt diabetes 
_ were subjected to oral glucose tolerance tests 
e using 1 g of glucose/kg. Blood was drawn 


` for plasma glucose at 0, 60, 120 and 180 
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minutes after the administration of glucose. 
Then all individuals were tested with topical 
dexamethasone 0.1% four times daily for 
six weeks and categorized as to their intra- 
ocular pressure response and presence or ab- 
sence of glaucomatous field loss. The distri- 
bution of the sum of the plasma glucose at 
the four times was compared for nn, ng, gg, 
and glaucoma populations (Fig. 1). Higher 
values were found much more frequently in 
the gg and glaucoma populations than in the 
nn and ng groups. When the data were sub- 
jected to a cumulative frequency distribution 
plot for each group (Fig. 2), the nn and ng 
populations appeared as straight lines—that 
is, normal gaussian distributions.** In these 
groups the sum of plasma glucose levels had 
a mean close to 450 mg% + 70 (0). The gg 
and glaucoma populations, however, devi 
from the straight line and presented eviden 
for more than a single gaussian distribution. 
Significant breaks in both gg and glaucoma 
plots occurred at total plasma glucose levels 
of 600 mg% or more (approximately 2e 
from the mean of the nn and ng 
populations). As summarized in Table 12, 
this degree of abnormality of the glucose tol- 
erance was found in the expected 2% of the 
nn population and in 4% of the ng popula- 
tion, but in 17% of the gg population and 
22% of glaucoma patients. A similar in- 
creased prevalence of positive glucose toler- 
ance tests has been noted in high responders 
to topical corticosteroids by Armaly.** 










TABLE 12 


GLUCOSE TOLERANCE AND TOPICAL CORTICOSTEROID 
RESPONSE IN PATIENTS OVER AGE 40 YEARS 
WITHOUT OVERT DIABETES 








No. Patients with 





Phenotype No. Patients Positive Glucose 
Tolerance* 
nn 50 1 (2%) 
ng 70 3 ZAN 
ge 100 17 17% 
Glaucoma 120 26 (22 


* Sum plasma glucose 0, 1, 2, 3 hours > 600 mg %. 
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Fig. 1 (Becker). The distribution of sums of plasma glucose for different levels of response to topical 
dexamethasone and for patients with primary open-angle glaucoma, The arrow indicates the mean values 
for the nn and ng populations. One standard deviation is also indicated. 


Other similarities of gg and glaucoma— 
High responders to topical corticosteroids 
and patients with primary open-angle glau- 
coma have been demonstrated to resemble 
one another not only in corticosteroid re- 
sponse, but also in an unusually high preva- 
lence of non-tasting of phenylthiourea 
(PTC),* an increased incidence of low serum 
protein bound iodine (PBI) ,***? a greater re- 
sponsiveness of pressure and outflow facility 
to the oral ingestion of a liter of water,** and 
the significantly increased prevalence of C/ 
D diameter ratios greater than 0.3 (Table 
4).*5 The response to glucose tolerance testing 


(Table 12) provided one more parameter of 
similarity between the gg group and patients 
with primary open-angle glaucoma." 

Glucose tolerance and plasma cortisol—It 
has been reported recently***° that plasma 
cortisol levels could be used to demonstrate 
differences among various categories of re- 
sponse to topical corticosteroids. Similar re- 
sults were obtained in the present series of 
patients over age 40 years and with no his- 
tory of overt diabetes (Table 13). Of partic- 
ular interest, the gg population without field 
loss demonstrated a remarkably large num- 
ber of people with reduced circadian rhythm 


* 
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arate the phenotype gg into subgroups 
ceptible” or “resistant” to field loss. The 
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Fig. 2 (Becker). Cumulative frequency plot of the data of Figure 1. Note that the nn and ng populations 
provide a straight line suggesting a single gaussian distribution. The gg and glaucoma populations deviate 


from the line. 


and decreased dexamethasone suppression of 
plasma cortisol. The suggestion was made 
that such plasma cortisol findings might sep- 


£ 


Sus- 


-prevalence of field loss in the 220 members 
_of the present gg population with no history 
of overt clinical diabetes was 55% (Table 
14). Of the 30 individuals with a reduced 
“circadian variation in plasma cortisol (4 P.M. 
(am, > 95%), only eight (27% ) demon- 


strated glaucomatous field loss. On the other 
+ hand, in those with more normal circadian 





rhythm of plasma cortisol, 59% demon- 
strated field loss. Similarly when oral dexa- 
methasone (1 mg) was given nine hours be- 
fore the re-determination of plasma cortisol, 
suppression was decreased (8 a.M. plasma 
cortisol after dexamethasone/8 A.M. value 
before dexamethasone > 65%) in 22 mem- 
bers of the total gg population. Of these only 
three (14%) demonstrated field loss. Of the 
198 individuals with more normal dexameth- 
asone suppression, 117 (59%) had field loss. 

In order to evaluate possible prognostic 
significance of diabetic findings in the gg 
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TABLE 13 


PLASMA CORTISOL AND TOPICAL CORTICOSTEROID 
RESPONSE IN PATIENTS OVER AGE 40 VEARS 
WITHOUT OVERT DIABETES 








No. Pa- 
tients with 
No. Pa- Dexa- 
tients with methasone 
Phenotype No. Circadian Suppres- 
Patients Ratio of sion 
4 P.M./ Ratio of 
8 A.M. 8 aA.M.;/ 
> 95% 8 A.M. 
> 65% 
nn 50 3 (6%) 1Q2%) 
ng 70 7 10% 3 (4%) 
gg § field loss 100  22(22%) 19 (19%) 
Glaucoma 
(gg with field loss) 120 8 (7%) 33% 





population without field loss, the glucose tol- 
erance data were compared to the plasma 
cortisol tests in the same individuals. As 
summarized in Table 15, positive glucose tol- 
erance tests were infrequent (59) in those 
members of the gg population with reduced 
circadian variation and decreased dexameth- 
asone suppression of plasma cortisol (i.e., 
the subgroup “resistant” to field loss). In 
fact, this subgroup resembled more closely 
the nn and ng populations in prevalence of 
positive glucose tolerance tests. On the other 
hand, the members of the gg population 
without field loss but with greater circadian 


TABLE 14 


FIELD LOSS AND PLASMA CORTISOL LEVEL IN 
GG POPULATION OVER AGE 40 YEARS 





Sirti it tat tt en asana amt ea eee 








k dee No. with 
iNO, Q * 
Patients Field Loss 
Circadian > 95% 30 8 (27%) 
Circadian <95% 190 112 (59%) 
Dexamethasone suppression 

= 65% 22 3 (14%) 
Dexamethasone suppression 

<65% 198 117 (59%) 

Total 220 120 (55%) 
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variation and responsiveness to dexametha- 
sone suppression of plasma cortisol (i.e., the 
“susceptible” subgroup) presented a 20% 
prevalence of positive glucose tolerance 
tests. This closely approximated that found 
in glaucomatous patients, and again demon- 
strated that the subgroup of the gg individu- 
als with at least 5% circadian variation or 
35% or more dexamethasone suppression of 
plasma cortisol more closely resembled the 
glaucoma population. The findings also sug- 
gested that members of the gg group with 
positive glucose tolerance might be more sus- 
ceptible to glaucomatous field loss than those 
with negative glucose tolerance. 


TABLE 15 


GLUCOSE TOLERANCE AND PLASMA CORTISOL LEVELS 
IN PATIENTS OVER AGE 40 YEARS 
WITHOUT OVERT DIABETES 

















Total No. with 
ee No. of — Positive 
8 Pa- Glucose 
tients Tolerance* 
Phenotype 
nn 50 1 (2%) 
ng 70 3 (4% 
gg with field loss 100 17 (17%) 
Circadian > 95% 22 1 (5% 
Circadian <95% 78 16 (20%) 
Dexamethasone suppression 
>65% 19 1 (5%) 
Dexamethasone suppression 
<65% 81 16 (20%) 
gg with field loss and 
glaucoma 120 26 (22% 





*Sum of plasma glucose 0. 1, 2, 3 hours> 600 
mg p. 


Glucose tolerance and C/D diameter ratio 
—-Since large C/D ratios have been demon- 
strated to be more prevalent in patients with 
primary open-angle glaucoma even before 
they develop field loss (Table 4),?*~° the gg 
population without field loss was reviewed fos 
the relationship between glucose tolerance and 


"w 
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C/D ratio (Table 16). Whereas only 10% of 


gg responders over the age of 40 years with 
C/D < 0.3 had a positive glucose tolerance 


test, 23% with C/D > 0.3 fell into the dia- 
betic category. These data demonstrated that 
a positive glucose tolerance test occurred sig- 
nificantly more often in those members of 
the gg phenotype who more closely resembled 
the glaucomatous patient. They again sug- 
gested that the gg population with a positive 
glucose tolerance might be more likely than 
non-diabetics to develop glaucomatous dam- 


r _ age to the optic nerve. 


Diabetes and field loss induced by elevated 
intraocular pressure—In order to subject the 


= hypothesis of increased susceptibility to vi- 


sual field loss to a more direct test, 12 diabet- 
ics in the gg category were matched with 12 
non-diabetic subjects as to response to topi- 
cal dexamethasone. Careful Goldmann and 
quantitative perimetry studies were done on 
all patients. One eye of each patient was then 
treated with topical dexamethasone 0.1% to 
produce intraocular pressure elevations to 
the 35-45 mm Hg range. Repeated perimetry 
at the height of the intraocular pressure ele- 


se - vation and after it had returned to pretreat- 
-ment levels demonstrated reversible glauco- 


matous defects in the visual fields in nine 
(38%) of the 24 individuals (Table 17). 
Significantly, eight of the nine patients who 
responded in this fashion had positive glu- 
cose tolerance tests. Thus, reversible glauco- 
matous field defects were induced in eight 
(67%) of the 12 diabetic subjects, but in 
only one (8%) of the non-diabetic subjects 
(Table 17).5? This difference proved signifi- 


cant statistically (P < 0.02) and provided di- 


rect evidence for a greater susceptibility of 
diabetic eyes to pressure damage. 

Overt diabetes and glaucomatous field loss 
—The clinical impression has been ex- 
pressed repeatedly that individuals with pri- 
mary open-angle glaucoma and overt diabe- 
tes were more subject to progression of vi- 


sual field loss than were glaucomatous pa- 


tients without diabetes. The glucose toler- 
ance findings and their interrelationships 
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TABLE 16 


GLUCOSE TOLERANCE AND C/D DIAMETER RATIO IN 
GG POPULATION OVER AGE 40 YEARS 





Aviv: Patiente No. with Positive 
No, Favlents Glucose Tolerancet 


C/D Ratio* 


>0.3 52 12 (23%) 
<0.3 48 5 (10%) 
Total 100 17 (17%) 


* Value used for patient is mean of two eyes. 
ł Sum plasma glucose 0, 1, 2, 3 hours > 600 mg %. 


with plasma cortisol tests, C/D ratios, and 
intraocular pressure-induced changes in vi- 
sual feld offered independent evidence for 
this clinical impression. Intriguing questions 
arose as to possible mechanisms for in- 
creased field loss in glaucoma with diabetes. 
Marré and Marré* attributed it to greater 
difficulty in controlling glaucoma when it 
was associated with overt diabetes, but other 
possible consequences of the diabetic state 
were not ruled out. 

Glucose tolerance and intraocular pressure 
control in glaucoma—In order to put the hy- 
pothesis of poor control of intraocular pres- 
sure in diabetics to a more direct test and to 
avoid the metabolic and vascular conse- 
quences of overt diabetes, a series of 100 
consecutive patients with treated primary 
open-angle glaucoma, but with no history of 
overt clinical diabetes, were studied. All 
were over 40 years of age and all had moder- 


TABLE 17 


DIABETES AND REVERSIBLE FIELD DEFECTS INDUCED 
BY ELEVATED INTRAOCULAR PRESSURE* 


oe eat rire i Ue A eb A 





No. gor 
Category Patients i ak i = 
See tac hh gg lc ne area a tices sae 
Diabetic 12 8 (67%) 
Non-diabetic 2 1 (8%) 
Total 24 9 (38%) 


ere er ete TCL NA Ce 


* Intraocular pressure elevated to 35-45 mm Hg 
by topical dexamethasone 0.1%. 
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TABLE 18 


GLUCOSE TOLERANCE AND INTRAOCULAR PRESSURE 
CONTROL IN PRIMARY OPEN-ANGLE GLAUCOMA 


menneen memeyi Areenana mann ata aiae memana a ean e aa 





F No, with 

Applanation No. Patients Positive Glucose 

(in mm Hg) Tolerance* 
Total 100 20 (20%) 
<25 56 14 (25%) 
<20 28 10 (36%) 
>20 72 10 (144%) 





ee er Ce tea Fae ae) al 
* Sum plasma glucose 0, 1, 2,3 hours > 600 mg E4. 


ate to advanced field loss. The group was 
subdivided on the basis of their mean intra- 
ocular pressure control with prescribed ther- 
apy at levels of 20 and 25 mm Hg (Table 
18). A positive glucose tolerance test was 
found in 20% of this entire glaucomatous 
group, much as reported in the previous se- 
ries. However, of those whose mean intra- 
ocular pressures on therapy was 25 mm Hg 
or less, 25% had a positive glucose tolerance, 
and of the 28 individuals whose mean appla- 
nation pressures were maintained at or be- 
low 20 mm Hg, 10 (36%) had positive glu- 
cose tolerance tests. On the other hand, of 
the 44 patients with mean intraocular pres- 
sure over 25 mm Hg, only six (14%) had 
positive glucose tolerance tests, and of the 72 
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patients with mean intraocular pressures 
over 20 mm Hg, 10 (14%) had positive glu- 
cose tolerance tests. Therefore, contrary to 
the hypothesis of poor control of glaucoma 
in diabetic individuals, in this series there 
was a significantly greater prevalence of 
positive glucose tolerance tests in those glau- 
comatous patients controlled at lower mean 
intraocular pressures, Either the glaucoma- 
tous patients with positive glucose tolerance 
ran spontaneously lower intraocular pres- 
sures or they were easier to control with 
therapy. The data also suggested that these 
patients might well have lost visual field in 
spite of their lower intraocular pressures, 

In an attempt to more rigidly control some 
of the variables in such a study, a compari- 
son was made of the 20 glaucomatous pa- 
tients described above with positive glucose 
tolerance tests and 20 glaucomatous patients 
with negative glucose tolerance tests. Indi- 
viduals in the two groups were matched as to 
age, sex, race, and degree of field loss. None 
had a history of overt diabetes, all were over 
the age of 40 years, and each had moderate 
to advanced glaucomatous field loss. As sum- 
marized in Table 19, the mean applanation 
pressure for the 40 eyes of the 20 patients 
with positive glucose tolerance was 20.8 mm 
Hg as compared with a mean value of 26.5 
mm Hg in those with negative glucose toler- 


TABLE 19 


INTRAOCULAR PRESSURE IN GLAUCOMATOUS PATIENTS WITH POSITIVE AND NEGATIVE 
GLUCOSE TOLERANCE 
(matched series) 





Mean Appl. 


Glucose Tolerance No. Eyes See, eee a e Pressure 
<25 <20 (te) 
Treated glaucoma | 
Positive* 40 29 (73%) 20 (50% 20.844.1 
Negative 40 18 (459% 10 (25%) 26.5+4.8 
Untreated glaucoma 
Positive* 28 14 (50%) 6 Q1% 25.2455 
Negative 28 4 (14%) 1 (4%) 31.8 6.6 





* Sum plasma glucose 0, 1, 2, 3 hours> 600 mg%. 





= cant statistically. Similarly, comparisons at 
levels of pressure control of 20 or 25 mm 


ao Hg revealed better control in glaucomatous 


Ee tients of this matched series. This again re- 
- vealed (Table 19) significantly lower intra- 


ocular pressures in the 28 eyes of 14 patients 
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TABLE 20 


~ OUTFLOW FACILITY IN GLAUCOMA PATIENTS WITH POSITIVE AND NEGATIVE GLUCOSE TOLERANCE 








Glucose Tolerance No. Eyes — 
E ee ee ets Sem EA EL TEE AAEE 
Positive” 40 
Negative 40 


* Sum plasma glucose 0, 1, 2, 3, hours > 600 me%. 


ance. The difference proved highly signifi- 


patients with positive glucose tolerance. This 


~ verified the better pressure control in glauco- 


matous patients with positive as compared to 
those with negative glucose tolerance despite 
the same degree of field loss. However, this 
did not rule out the possibility that most of 
the loss of visual field had occurred at much 
higher pretreatment pressure levels. There- 
fore, a comparison was made of available 
untreated intraocular pressures in 28 pa- 


with positive glucose tolerance (25.2 25.5 
(o) mm Hg) than in the 28 eyes of 14 pa- 
tients with negative glucose tolerance (31.8 
+ 6.6 (s) mm Hg). These results confirmed 
the suggestion that the glaucomatous patients 
with positive glucose tolerance had lost field 
at lower pressure levels than those with neg- 
ative glucose tolerance. 

Glucose tolerance and outflow facility in 
glaucoma—The reduced intraocular pres- 
sures in individuals with positive glucose tol- 


= erance might have resulted from hyposecre- 


tion related to the metabolic effects of chemi- 
cal diabetes or perhaps to thickening of the 


basement membranes of the ciliary body." 


Comparison was therefore made of outflow 


_ facility values in the matched series of 20 
-patients with positive and 20 with negative 
~ glucose ‘tolerance tests (Table 20). Treated 


o% 





sn ARATE LT ann UT ananman Ss SST aanmanen Heee 


a ninapa Ranan ire NE 


a aauummsieir nann 





20.10 20.15 
31 (78%) 22 (55%) 0.16 +0.05 
21 (53%) 11 28% 0.11 40.03 


glaucomatous patients with positive glucose 
tolerance presented significantly higher mean 
outflow facilities (0.16) as compared with 
those with negative glucose tolerance (0.11). 
In spite of similar field loss, significantly 
more of the individuals with positive glucose 
tolerance tests had outflow facilities of 0.10 
or higher and of 0.15 or higher than were 
found in the glaucoma group with negative 
glucose tolerances (Table 20). Thus a truly 
better controlled or less severe glaucoma was 
found in those with positive glucose toler- 
ance and this was not due to significant dif- 
ferences in rate of aqueous formation. 
Positive glucose tolerance and susceptibil- 
ity to field loss—In the matched series, glau- 
comatous patients with positive glucose tol- 
erance sustained comparable field loss in 
spite of the maintenance of lower intraocular 
pressures and higher outflow facilities. In 
addition, as indicated above (Table 5), in the 
gg phenotype a C/D > 0.3 occurred in 60% 
of those with diabetes or positive glucose tol- 
erance tests, but in only 48% of non-diabet- 
ics. An identical prevalence (60%) of C/D 
~> 0.3 characterized individuals with primary 
open-angle glaucoma, even before they de- 
veloped glaucomatous field loss (Table 4). 
Together these findings suggested that pa- 
tients with glaucoma or suspected glaucoma 
and positive glucose tolerance tests had optic 
nerves which were more susceptible to field 
loss even at lower pressure levels. This con- 
cept would also be supported by the relation- 
ship between glucose tolerance testing and 
plasma cortisol studies in gg responders 
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(Table 15), and by the studies of feld 
changes in gg responders following elevation 
of intraocular pressure (Table 17). Such a 
conclusion also found interesting confirma- 
tion in the Des Moines study of Armaly.*4 
In yearly followup examinations of 4000 pa- 
tients, only four were found to develop glau- 
comatous field loss and all four had positive 
glucose tolerance tests. Large numbers of 
patients with gg response but no field loss 
must be followed in order to determine 
whether those with positive glucose tolerance 
develop more field loss. 

Ophthalmodynamography in glaucoma- 
tous patients with positive glucose tolerance 
—An explanation for greater field loss in 
glaucomatous patients with positive glucose 
tolerance might be a reduced blood flow to 
the diabetic eye. In fact, such evidence of ca- 
rotid insufficiency in diabetic individuals has 
been postulated to protect the diabetic eye 
from proliferative retinopathy®** and this 
protection has been described in diabetic pa- 
tients with primary open-angle glaucoma." 
However, a comparison of blood pressure 
and ophthalmodynamography in the matched 
series of 40 glaucomatous patients, 20 with 
positive and 20 with negative glucose toler- 
ances, failed to demonstrate significant dif- 
ferences in diastolic blood pressure or 
ophthalmodynamography tracings between 
the two matched groups.** 

Diabetic angiopathy or metabolic effects 
of chemical diabetes have been considered as 
factors contributing to optic nerve damage 
in spite of lower intraocular pressure or bet- 
ter glaucoma control. Roth® has demon- 
strated paracentral relative scotomas in dia- 
betic individuals and these defects might be 
related to or confused with glaucomatous de- 
fects. On the other hand, the individuals in 
the current series were not overtly diabetic 
but merely presented chemical evidence of 
diabetes (positive glucose tolerance), T hey 
had received no medication for diabetes, had 
no history of acidosis, coma, or other overt 
manifestations of the diabetic state. More 
specifically, they had no evidence of retinop- 


athy or other lesions of the fundi. Further- 
more, as indicated above, the diabetic patient 
with glaucoma has been demonstrated to 
show less retinal angiopathy than the non- 
glaucomatous diabetic patient. 

Therefore, to the present time, the expla- 
nation for the greater susceptibility to field 
loss by glaucomatous patients with positive 
glucose tolerance has remained unresolved, 
but metabolic, angiopathic, and genetic 
mechanisms need further exploration. 


SUMMARY AND CLINICAL IMPLICATIONS 


PRIMARY OPEN-ANGLE GLAUCOMA IN DIABE- 
TIC PERSONS 


l. Primary open-angle glaucoma as well 
as elevated intraocular pressure, high intra- 
ocular pressure response to topical corticoste- 
roids (gg), and C/D diameter ratios over 0.3 
are more prevalent in diabetic than in non- 
diabetic individuals. 

Clinical implication: Suspect glaucoma in 
diabetic patients. 

2. Proliferative retinopathy occurs less 
often in diabetic patients with primary open- 
angle glaucoma, elevated intraocular pres- 
sure, gg response to topical corticosteroids 
or high myopia. 

Clinical implication: Topical corticoste- 
roids may be of value in estimating the prog- 
nosis for diabetic angiopathy and possibly in 
the therapy of early proliferative diabetic 
retinopathy. 


DIABETES MELLITUS IN PRIMARY OPEN-AN- 
GLE GLAUCOMA 


l. Diabetes and positive glucose tolerance 
are more prevalent in primary open-angle 
glaucoma and high intraocular pressure re- 
sponders to topical corticosteroids (ge). 

Clinical implication: Suspect diabetes in 
patients with primary open-angle glaucoma 
or high intraocular pressure response to top- 
ical corticosteroids. 

2. Positive glucose tolerance is much 
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more prevalent in the gg subpopulation more -e 


“susceptible” to field loss (normal circadian 


. 
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variation and dexamethasone suppression of 
plasma cortisol, large C/D diameter ratio, 
and reversible changes in visual field induced 
by intraocular pressure elevation) than in 
the “resistant” gg subgroup. 

Clinical implication: The gg population 
with a positive glucose tolerance appears 
more susceptible to field loss than those with 
negative glucose tolerance. 

3. Positive glucose tolerance is more prev- 
alent in glaucomatous patients with lower in- 
traocular pressures; glaucomatous patients 
with positive glucose tolerance appear to lose 


a g visual field at lower intraocular pressures 
and higher outflow facilities than do those 
with negative glucose tolerance, 


Clinical implications: Increase your suspi- 
cion of diabetes in patients with “low pres- 
sure glaucoma” ; glaucomatous patients with 
positive glucose tolerance may require more 
rigid control. 
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FLUORESCEIN ANGIOGRAPHIC FINDINGS IN RETINITIS PIGMENTOSA 


Lea Hyvärinen, M.D., A. Epwarp MAUMENEE, M.D., James Kerrey, M.D., 
AND SALVATORE CANTOLLINO, M.D. 


The vascular changes in retinitis pigmen- 
tosa have been a matter of dispute for almost 
a century.! They have again come under dis- 
cussion because fluorescein angiography can 
now be used to study circulatory changes in 
the fundus of the eye. The reports on angio- 
graphic findings in retinitis pigmentosa*® all 


_ state that circulatory changes are prominent 
$n the retinal vasculature and that the cho- 


* 





roidal circulation remains normal even in ad- 


vanced cases. It has been our experience that 
changes occur in both retinal and choroidal 
vasculature. This paper will describe differ- 
ent stages of circulatory changes, demon- 
strated by fluorescein angiography in retini- 
tis pigmentosa. 


MATERIALS AND METHODS 


Forty-one patients with retinitis pigmen- 
tosa and eight of their close relatives were 
studied in the Wilmer Institute between 


"February, 1968, and August, 1969. Of the 
41 patients, 28 were members of families 


with hereditary retinitis pigmentosa; in 13 
cases no affected relatives are known at the 
present time. 

Angiograms were performed as described 
in an earlier publication. In the previous in- 
vestigation, a relationship between pigmen- 
tary changes and circulatory changes was 
noticed, and therefore in this study, photo- 
graphs were taken of an area adjacent to the 
border of pigment changes, usually in the 
nasal part of the fundus, but in several cases 
also temporal to the macula. After 12 to 15 
early pictures of this peripheral region, as 
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large an area of the fundus as possible was 
photographed during the first two minutes 
after the injection. These same areas were 
then photographed at an interval of 15 min- 
utes, 30 minutes and 60 minutes, and in sev- 
eral cases, also 90 and 120 minutes after the 
injection. A set of interference filters whose 
transmission curves had less than 1% over- 
lap was used.’ 


RESULTS 


Advanced changes—In advanced retinitis 
pigmentosa with prominent pigmentary 
changes and attenuation of retinal vessels, 
there were always circulatory changes dem- 
onstrated in the angiograms. The retinal ves- 
sels had narrow blood column, and fluores- 
cein appeared slowly and in low concentra- 
tion: no details could be seen of the retinal 
capillaries. 

The appearance of the dye in the choroidal 
vessels was irregular, and numerous smaller 
and larger areas in the choriocapillaris were 
not perfused by the fluorescent blood (Fig. 
1-A). These areas were seen in the early an- 
giograms as irregular dark patches, most of- 
ten close to a pigment clump. After a few 
seconds, when the dye diffused out from the 
surrounding functioning choriocapillaris, it 
started to diffuse into these dark patches 
(Fig. 1-B). The pigment clumps became 
more clearly visible, their form and size cor- 
responding to that seen in the color pictures. 
The nonperfused dark patches disappeared 
at different times, depending on the size of 
the damaged area in the choriocapillaris. 
Some of the patches disappeared within the 
first half minute (Fig. 1-B) and therefore 
could be found only in the area photo- 
graphed in the earliest pictures. Other small 
areas were still clearly recognizable at that 
time as diffuse dark patches, and large areas 
showed very little fluorescence because the 
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Fig. 1 (Hyvärinen and associates). Advanced 
ease of retinitis pigmentosa. (A) The appearance 
of the dye in the choriocapillaris is irregular; 
several small patches (arrows) are not perfused by 
the circulating fluorescent blood, and are devoid 
of dye. In the lower left corner of the picture and 
at the right edge of the picture, there are larger 
areas in which there is no active choroidal circula- 
tion. (B) The dye diffuses into the areas of non- 
functioning choriocapillaris and the dark patches 
become increasingly fluorescent. Some of the 
patches disappear rapidly (upper arrow), other 
patches are more slowly filled by the dye. The areas 
of atrophic choriocapillaris encircle the pigment 
spicules, but occur also without pigment changes. 
All the times are measured from the appearance of 
the dye in the choroidal arteries. 
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dye diffused slowly into the atrophic area. _ 

If the pigment spicules were numerous, it 
was more difficult to detect possible abnor- 
mal areas in the choroid (Fig. 2-A). In these 
cases one could obtain a general idea of the 
degree of choridal involvement comparing 
the early and the late (10-15 minutes) angio- 
grams. In the late angiogram (Fig. 2-B), the 
pigment spicules were clearly visible against 
a diffuse choroidal fluorescence. In the early 
angiogram (Fig. 2-A), at a time that there 
normally would be bright even choroidal 
fluorescence, there were large irregular areas 
of low choroidal fluorescence around the pig- 
ment spicules ; thus these areas were not per- 
fused by fluorescent blood, but the dye dif- 
fused later into them (Fig. 2-B), 

Moderate changes——In cases in which the” 
pigment spicules were sparse, the distribu- 
tion of the pigment in the middle periphery 
was slightly irregular. This granularity was 
clearly visible in the angiograms, the small 
pigment clumps standing out against the 
bright fluorescent ring surrounding them. 
The ring corresponds to the depigmented 
part of the pigment epithelium (Fig. 3-A). 
In regions like this, no marked atrophy in 
the choriocapillaris could be demonstrated 
round the pigment spicules. The edges of 
the pigment spicules were surrounded by a 
narrow halo of low choroidal fluorescence in 
the early angiograms ; this could be related to 
atrophy in the choroid adjacent to the pig- 
ment spicules, 

The posterior pole of these patients clini- 
cally showed either no changes or very fine 
granularity of the pigmentation. The angio- 
grams revealed small patches in which the 
dye persisted for more than an hour after 
the injection (Fig. 3-B). These patches cor- 
responded to areas where the color of the 
fundus was slightly lighter than in the sur- 
rounding areas, but this difference in‘ the 
color was subtle. In fundi in which the pig- 
mentation was fine granular, numerous mi- 
nute pigment clumps surrounded by a depig- , 
mented ring were visualized in the angio-s 
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- Fig. 2 (Hyvärinen and associates). Advanced case of retinitis pigmentosa, dense pigmentations. (A) 
Fifty-five seconds after appearance of the dye there is very irregular, weak choroidal fluorescence. 
(B) When the dye has diffused throughout the choroid (15 minutes), the pigment spicules are clearly 
visible. The dark areas around the pigment spicules in Figure A correspond to atrophic choriocapillarts. 
In this case, there are only narrow islands of functioning choriocapillaris in the region of pigment changes. 





Fig. 3 (Hyvärinen and associates). In an area of bone spicule pi gmentations, the choroidal fluorescence 
develops rapidly without any larger areas of delayed filling around the pigmentations. The granularity in 
the pigment distribution is clearly demonstrated; there are numerous small pigment clumps surrounded by 
intensive fluorescence visible through the depigmented pigment epithelium. (B) Near the optic disk there 
were several areas where the dye persisted for more than an hour. These areas of late fluorescence did 

"not exactly correspond to the decrease in amount of pigment visible in color pictures; no granularity of 
pigmentation was present. 
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grams (Fig. 4). The retinal circulation 
seemed to be normal in these areas, The cho- 
roidal vessels were unusually well visualized, 
probably because of a diffuse decrease in the 
amount of pigment in the pigment epithe- 
hum. The filling of the choriocapillaris was 
somewhat irregular and occasionally very 
small areas of delayed filling around some 
pigment dots could be seen (Figs. 4-B, C). 
Clinically normal—In the clinically nor- 
mal relatives of retinitis pigmentosa patients 
(Fig. 5), either completely normal angio- 
grams were obtained or there were some 
subtle changes resembling those seen in the 
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Fig. 4. (Hyvärinen and associates). (A) Below 
the macula of a moderately affected fundus the 
choroidal vessels are very clearly visible; the fill- 
ing of the choriocapillaris is irregular. (B) Cho- 
roidal filling is almost complete within four sec- 
onds; there are only a few small nonfilled areas 
(arrow) and several dark spots (in the middle of 
the circles )representing small areas of poor cir- 
culation. (C) The dot-like areas diminish in size, 
and the small pigment dots in their middle become 
visible against the choroidal fluorescence. Note the 
great number of small pigment clumps. 


posterior fundus of the affected individuals 
described above. The choroidal vessels were 
unusually clearly visible in the midperiphery, 
filling of the choriocapillaris was patchy in 
an irregular manner and occasionally small 
spots remained devoid of the dye for several 
seconds after filling of the surrounding cap- 
lary bed. Small pigment clumps were found 
in more than half of the photographed areas 
in the fundi of otherwise normal relatives, 
Particular interest was paid to delayed 
disappearance of the choroidal fluorescence 
and in one case (a relative of the patient de- 
scribed in Fig. 3), patches of persistent 








» 





Fig. 5 (Hyvärinen and associates). Asympto- 
matic relative of a retinitis pigmentosa patient. 
Three small pigment clumps were found in the 
temporal midperiphery. The filling of choriocapil- 
laris is irregular (A), but rapid (B, C). The re- 
absorption of the dye was complete within an hour. 


fluorescence were found. Again the color of 
the fundus at these patches was slightly 
lighter than in the surrounding areas. Reti- 
nal function in the corresponding areas was 
later found to be abnormal.® 

Atypical cases--The lumen of the retinal 
vessels showed narrowing of the diameter in 
most clinically advanced cases. The flow in 
the retinal circulation was greatly decreased. 
In two cases, an additional feature was 
found: The permeability of the retinal capil- 


“Jaries to the dye was increased. In the first of 


these two cases (Fig. 6) the retinal arteries 
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looked normal in diameter, and circulation in 


them was rapid. The retinal capillary bed 
close to the pigmentary changes was dilated; 
some of the capillaries were as large as the 
postcapillary venule they drained into, and 
there were numerous fluorescent dots resem- 
bling microaneurysms. The extravasation 
of the dye through the wall of the abnormal 
capillaries was rapid and profuse (Fig. 6- 
B). 

In the other case with increased retinal 
vascular permeability (Fig. 7), the pigmen- 
tary changes were advanced ; there was nor- 
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Fig. 6 (Hyvarinen and associates). Advanced case 
of retinitis pigmentosa; atypically increased permea- 
bility of retinal capillaries to fluorescent dye. (A) 
Dilatation of the retinal capillary bed, especially on 
the venous side near the pigmentary changes. (B) 
Profuse extravasation of the dye occurs in the 
dilated capillaries. 


mal looking pigmentation only in the macula. 
The retinal vessels were markedly attenu- 
ated, and retinal circulation was poor. The 
macular capillaries were scarcely visible in 
the angiograms. Small amounts of the dye 
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Fig. 7 (Hyvärinen and associates}. Advanced 
case of retinitis pigmentosa; pigment changes ex- 
tend to the macula. (A) The retinal vessels are 
narrow and fluorescence is very weak in the early 
venous phase; retinal capillaries are scarcely visi- 
ble. (B) The dye has diffused from the retinal 
capillaries into the parafoveal area, where it ac- 
cumulates in small cystoid spaces. 


Clinicopathologie correlation—In a patient 
with choroidal melanoma above the right 
macula there was a sector-shaped atrophic 
area below the disk closely resembling mid- 
peripheral changes in the retinitis pigmentosa 


patients recently reported by Krill, Archer, . 
and Martin. The pigmentation of pigment 
epithelium was sparse and irregular and there 


diffused into the retina in the parafoveal re- 
gion showing microcystic edema in the mac- 
ula. 
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were a few perivenous pigment spicules. The 
patient had a segmental scotoma in the right 
upper temporal field. 

The angiograms (Fig. 8) resembled those 
seen in retinitis pigmentosa patients (Fig. 
4). The large choroidal vessels were very 
clearly visible, the filling of the choriocapil- 
laris was somewhat slow, and in a few very 
small areas of choriocapillaris, there was no 
circulation (Fig. 8, arrows). The large cho- 
roidal arteries were visible a longer time 
than usual in a few patches (Fig. 8-D) and 
thus fluorescence in the internal layers of 
those areas was less than normal. 

Histological preparations of this eye dem- 
onstrate atrophy of the choriocapillaris in 
the corresponding area and degeneration of 
the outer layers of the retina (Fig. 9). 

In the angiograms, the patches of chorio- 
capillaris where there is no circulation are 
small, the largest of the order 50-100 p and 
the smaller ones 20-50 p, and they are ir- 
regularly scattered. In order to find them in 
histologic preparations, the area of the lesion 
should be cut in serial sections and even then 
these minute areas of abnormal choriocapil- 
laris could be easily missed. 


DISCUSSION 


Fluorescein angiography can be helpful in 
the study of three different changes in retin- 
itis pigmentosa: the retinal circulation, 
changes in the pigment distribution, and the 
choroidal circulation. 

Because most of the information about 
circulation velocity and function of capillary 
beds is obtained in the angiograms taken 
during the first half minute after the injec- 
tion, the results of the studies are greatly de- 
pendent on the area photographed in the 
early pictures. The difference in the findings 
on choroidal circulation between the previ- 
ows reports and our present material is 
mainly due to the difference in the area stud- 
ied in early pictures, although atrophy of the 
choriocapillaris is recognizable in some of 
the pictures published earlier by other au- 
thors. 
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The changes in the retinal vessels can be 
observed by ophthalmoscopy and regular 
fundus photography. The fluorescein angio- 
graphic studies are of value mainly in the 
study of the retinal capillary bed. In the mid- 
periphery of the fundus, one can obtain rea- 
sonably good detail in normal persons. With 
the‘method used in this study, the retinal ca- 
pillaries could not be visualized in clinically 
advanced cases because of the low concentra- 
tion of the dye in the retinal circulation. In 
further studies, it might be possible to evalu- 
ate the retinal capillary circulation using a ve- 
nous catheter and higher concentration of 
fluorescein in advanced cases of the disease. 

The change in the permeability of the reti- 
nal capillaries, observed in two advanced 
cases, is an interesting observation, but does 
not add notably to our understanding of the 
pathophysiology of the disease, because it 
was not observed in any early cases of the 
disease. Increased permeability of the peri- 
papillary capillaries has been found also by 
Rosen® in two advanced cases. 

The relation between the pigmentary 
changes and changes in the choroidal circula- 
tion is shown in the angiograms. In all ad- 
vanced cases, there was marked atrophy of 
the choriocapillaris and smaller choroidal 
vessels in the region of pigment changes. In- 
terestingly, the atrophic patch of choriocapil- 
laris frequently surrounded a pigment 
clump. This was not always true, however, 
because atrophic areas of choriocapillaris oc- 
curred without any marked changes of the 
overlying pigment epithelium (Fig. 1). At 
the present time, we do not know whether 
pigmentary changes will appear at these 
points—i.e., what the temporal correlation of 
these two interrelated phenomena will be. 

It is quite possible that changes in the cir- 
culation of the choriocapillaris are present 
long before atrophy can be demonstrated in 
fluorescein angiograms. The earliest func- 
tional changes in choroidal circulation may 
not be visible with present fluorescein angio- 
graphic techniques, because of the high ve- 
locity of blood flow in the choroidal circula- 
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“tion. High resolution cineangiographic stud- 


ies would be helpful in evaluation of the ar- 
terial circulation and changes in the filling 
pattern of the choroicapillaris. However, be- 
cause of the profuse diffusion of fluorescein 
‘nto the extravascular compartment, changes 
in the venous part of the choroidal circula- 
Hon would still be difficult to evaluate. More 
accurate measurements of choroidal flow will 
be necessary in order to assess the temporal 
correlation between changes in the choroidal 
circulation, in the pigment disturbance, and 
in visual functions in early cases of retinitis 
pigmentosa. 

The reabsorption of fluorescein is delayed 
in areas of choroidal atrophy. The disap- 
pearance time of fluorescence from the fun- 
dus might accordingly be used to measure 
the function of choroidal vessels. However, 
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Fig. 9 (Hyvarinen and associ- 
ates). Photomicrograph of a sec- 
tion corresponding to the area in 
Figure 8 The choriocapillaris 
(Ch) is atrophic, there are only a 
few functioning areas (arrows). 
The overlying retina shows marked 
atrophy of the outer layers and 
proliferation (pr) of the pigment 
epithelium. 


the disappearance time of the dye from the 
normal fundus seems to vary a great deal in 
different persons. Most of the dye is re- 
moved from the circulating blood by the kid- 
ney and the liver during the first hour after 
the injection and therefore, the usual normal 
subject, only traces of the dye can be seen in 
the retinal vessels and in the disc area an 
hour after the injection. There usually is no 
choroidal fluorescence visible at that time.” 
However, there are some persons in whom 
the even, diffuse choroidal fluorescence 
seems to persist more than an hour without 
any evidence of choroidal vascular distur- 
bance. The persistent choroidal fluorescence 
in irregular patches, observed in retinitis 
pigmentosa patients even when there were 
no obvious pigmentary changes, might be re- 
lated either to delayed reabsorption of the 
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Fig. 8 (Hyvarinen and associates). A region of decreased, granular pigmentation and perivenous pigment 
spicules in a patient with uveal melanoma. (A) The large choroidal arteries are very clearly visible. (B) 
The dye has entered smaller choroidal arteries and the choriocapillaris, which fills unevenly. There are 
numerous small dark patches of nonfluorescent choriocapillaris, some of them are marked with arrows. 
(C) The dark patches decrease in size, i.e, the dye diffuses into the abnormal areas. (D) Many of the 
dark patches have disappeared. Some choroidal arteries are still clearly visible, thus choroidal fluorescence 
internal to them is less than normal. (E) The perivenous pigment spicules become clearly visible in the 


retinal venous phase (large arrows). Most of the d 
. minute dark dots are still visible (small arrows). (F) 
* large choroidal vessels are visible filled by less fluorescent blood. 


iffuse dark patches have disappeared, at some of them, 


Intense extravascular choroidal fluorescence, some 
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dye from the choroid or to subtle decrease in 
the amount of pigment in the pigment ep- 
ithelium. The significance of this finding can 
be evaluated only after long-term followup 
of such patients. 


SUMMARY 


Forty-one patients with retinitis pigmen- 
tosa and eight of their close relatives were 
studied by fluorescein angiography. Obser- 
vations were made of the changes in the reti- 
nal circulation, in the pigment distribution, 
and in the choroidal circulation. 

In patients with clinically advanced fun- 
dus changes, the retinal blood flow was 
markedly reduced. The lumen of the retinal 
arterioles and venules was narrow and circu- 
lation velocity was very slow. The retinal ca- 
pillaries could not be visualized in these pa- 
tients with the technique used, because of the 
small amount of the dye in the retinal capil- 
laries. 

The changes in the pigment distribution in 
the pigment epithelium were more clearly 
demonstrated in angiograms than in fundu- 
scopic examination, because the choroidal 
fluorescence is visible through the depig- 
mented areas and is blocked by the pigment 
clumps. 

In all advanced cases, there was marked 
atrophy of the choriocapillaris and smaller 
choroidal vessels at the region of pigmentary 
changes, The atrophic patch in the chorioca- 
pillaris often surrounded a pigment clump. 
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There is thus a spatial correlation between 
the pigmentary changes and changes in the 
choroidal circulation. The temporal correla- 
tion between these two phenomena will re- 
quire long-term followup studies, 
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PAST-POINTING IN PARALYTIC STRABISMUS 


Gunter K. von Noorpen, M.D., SHINOBU AWAYA, M.D., anp PauL E. ROMANO, M.D. 
Baltimore, Maryland 


Anomalies of egocentric localization were 
first described by von Graefe’ in patients 
with recent paralyses of the extraocular 
muscles and are referred to as “past-point- 
ing” or “false orientation.” If the patient, 
while his sound eye is covered, is asked to 
point toward an object located in the field of 
action of the paretic muscle, his finger will 


2 _ point beyond the object and towards the field 
- of action of the paretic muscle. 


According to von Helmholtz,’ Bielschow- 


o sky, and Hofmann‘ egocentric localization 
_ of visual objects in subjective space is al- 


most accurate as long as there is proper cor- 
relation between ocular innervation and its 
effect—i.e., as long as the amount of actual 
eye movement corresponds to what is in- 
tended, In the case of a left abducens paraly- 
sis, for example, this correlation is no 
longer correct. When the object lies to the 
left of the patient, an abduction impulse will 
be given but the eye moves little or not at all. 
The patient will judge the position of the ob- 
ject as being to the left of its actual location, 
and he will past-point to the left. 

This classical theory of Helmholtz, Biel- 
schowsky, and Hofmann has not remained 
unchallenged, and in 1945 another explana- 
tion of past-pointing was proposed by Adler." 

That author believed that the paretic eye 
cannot be moved sufficiently to permit fixa- 
tion of an object with the fovea when look- 
ing into the direction of a paretic muscle. In 
the case of an abducens paralysis the object 
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is thus imaged on nasal retinal points and 
therefore is localized temporally: the patient 
will past-point temporal to the object he is 
fixating. According to this theory the dis- 
tance between the fovea and the eccentric 
retinal elements on which the image is fall- 
ing determines the angle of past-pointing. 
Adler noted that when foveal fixation was 
enforced by having the patient fixate a fo- 
veal target positioned in the field of gaze of 
the paretic muscle, past-pointing was absent. 
The view that past-pointing is determined by 
the position of the image on the retina has 
been supported by Goswami," Bedrossian," 
and Walsh and Hoyt.® 

A third theory of past pointing is based on 
the discovery of sensory receptors in the ex- 
traocular muscles. Their existence has led 
many investigators to believe that there is 
proprioceptive feedback from the extraocu- 
lar muscles to the central nervous system 
that influences egocentric localization of ob- 
jects (Tschermak® and Oppel’®). Thus, past- 
pointing is felt to be caused by a disparity 
between the information received by the 
brain from the extraocular muscles and the 
amount of motor impulses required to pro- 
duce adequate movement into the field of ac- 
tion of a paretic muscle. This view was most 
recently expressed by Lyle and Wybar™ and 
the Hugonniers™ in their textbooks on stra- 
bismus. 

Stimulated by this discrepancy of opinion 
regarding the mechanism of a frequently ob- 
served clinical phenomenon, we have studied 
egocentric localization in normal subjects 
and in patients with paretic strabismus of re- 
cent onset. 


MATERIAL AND METHODS 


A method was used that had in principle 
already been employed by von Graefe* and 
consisted of a quantitative comparison of the 
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position of a visual object as it appears to 
the patient with its objective location. 

A hemicylindrical translucent screen was 
mounted on a horizontal wooden plate. The 
patient faced the center of this screen; his 
head was stabilized by a bite-board (Fig. 1), 
Only one eye was tested at a time, and the 
eye not to be tested was occluded. Electric 
light bulbs were attached to the back of the 
screen in different positions and were oper- 
ated from a switchboard, A soldering gun 
had been modified by building a light pro- 
jector into the barrel of the pistol ; pulling the 
trigger activated the projector. The pistol 
was held by the patient; the arm with the 
pistol remained under the table so that the 
patient was unable to correct visually for er- 
rors of localization. Alerted by a verbal sig- 
nal, the patient’s task was to extend his arm 
forward and to “shoot” at lights appearing at 
eye level in his median plane, and at 30° to 
the right and to the left. After each test, the 
arm had to be rested in the lap for 30 sec- 
onds to avoid proprioceptive memory of its 
previous position, The position of the pro- 
jected light was noted by the examiner from 
the back of the screen, and errors of local- 
ization were recorded. Each session con- 
sisted of 25 measurements in each of the dif- 
ferent positions of gaze. These pointing tests 
were repeated on three different days in nine 
normal subjects with right-eye dominance 
and right-handedness. Two patients with left 
abducens paralysis were tested only on one 
occasion. 

Three subjects were also tested with the 
eyes in positions of extreme abduction (60°), 
and the fixation behavior was determined 
with a vertical afterimage produced on the 
fovea in these subjects and in one patient 
(Case 2) with abducens paralysis. After the 
afterimage was elicited with an electronic 
flash immediately following each pointing 
experiment, the patient identified the posi- 
tion of the afterimage with a hand-held pro- 
jector while fixating on each of the fixation 
lights. Superimposition of the afterimage on 
the fixation light indicated foveal fixation ; 


* 
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Fig. 1 (von Noorden, Awaya, and Romano). 
Pointing experiment to determine egocentric lo- 
calization of visual objects. For details, see text. 


inability to superimpose the afterimage on, 
the light indicated eccentric viewing. For in- 
stance, with the right eye abducted, projec- 
tion of the afterimage 10° to the left of the 
light indicated that the image of the fixation 
light was positioned 10° nasal to the fovea. 


RESULTS 


The results of pointing experiments in a 
normal right-handed and right-eyed subject 
is shown in Figure 2. The data are presented 
as a frequency distribution of errors of lo- 
calization and are superimposed on the nor- 
mal limit of errors (shaded portion) calcu- 
lated with +2 standard deviations from the 
mean of errors of each of the nine normal 
subjects. The results show that haptic local- 
ization of visual targets positioned at 0° and 
at 30° to the right was quite precise when 
viewed with the left eye. However, when 
looking with either eye at a light 30° to the 
left, and with the right eye at a light at 0°, 
slight past-pointing to the right occurred. 
This slight shift to the right was also noted 
when localizing with the dominant right eye 
to the left and at 0° in the majority of the 
other normal observers. This tendency is re- 
flected in the distribution of mean errors in 
this position. 

Next, we established that the precision of 
localization is not influenced by the position 
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Awaya, and Romano). Subjective localization of visual targets presented 30° 


to the left, in the objective median plane, and 30° to the right of a normal, right-handed and right-eyed 


subject. Left: right eye open. 


Right: left eye open. Abscissa 


indicates the errors of localization in 


degrees; the ordinate, the number of localizations; the arrow, the arithmetic mean of errors. 


of the image on the retina. When a normal 
subject views a visual object in extreme po- 
sitions of gaze, the image no longer falls on 
the fovea but on eccentric retinal elements, 
i.e, the visual objects are now viewed in a 
secondary rather than in the principal visual 
direction. Pointing experiments performed 
in a normal subject (Fig. 3) revealed that lo- 
calization of visual targets in the extreme 
lateral periphery of the visual field (60°) re- 
mained essentially correct even though fo- 


-veal fixation could no longer be maintained 


in this position. A foveal afterimage was 
projected 10° to the right of a fixation light 
positioned 60° to the left when viewed with 
the left eye, and 10° to the left when the tar- 
get was 60° to the right and viewed with the 
right eye, respectively. This indicated that 
the image of the fixation light was formed 
eccentrically and 10° nasal to the fovea of 
each eye in each instance. Yet, no past-point- 
ing occurred under these conditions. This 
experiment was repeated with identical re- 
sults in two other normal subjects. Thus, the 
accuracy of localization does not depend on 
whether visualized objects are viewed by the 
subject foveally or with peripheral retinal ele- 
ments. 

Two patients with paresis of the left abdu- 
cens nerve were examined in a similar man- 
ner. 


CASE REPORTS 


Case 1~This 12-year-old boy (A.J.) was struck 
by a truck six months prior to examination and has 
seen double in the left field of gaze since the injury. 
Visual acuity: 20/20 with each eye. Ductions : mod- 
erate limitation of abduction, RE; however, the eye 
can be moved at least 15° towards abduction from 
the primary position. 

Case 2—This 51-year-old woman (H.D.) noted a 
sudden onset of diplopia accompanied by nausea and 
dizziness one week prior to the test. Visual acuity: 
20/20 with each eye. Ductions: moderate limitation 
of abduction, RE, but movement of the paretic eye 
considerably beyond the midline is possible (Fig. 
4). 

The results obtained from these two pa- 
tients are shown in Figures 5 and 6. Figure 
5 shows past-pointing with the paretic eye to 
the left not only in the field of action of the 
paretic muscle but also in primary position 
and, to a lesser degree, in adduction. Short- 
pointing to the right (spastic localization ) 
occurred when the normal right eye was fix- 
ating in adduction. Similar findings were ob- 
tained in the second case. Marked past- 
pointing occurred in the direction of the pa- 
retic field of gaze, and was present to lesser 
degrees in primary position and adduction. 
When fixating with the sound right eye a 
tendency to past point to the right was ab- 
served. In this patient a foveal afterimage 
was employed in order to control the fixation 
behavior, The position of the afterimage in 
abduction indicates eccentric viewing of the 








30 


fixation light: its image fell on nasal retinal 
elements, 10° off the fovea. However, this 
can hardly be the cause of past-pointing, 
since a significant localization error occurred 
also in primary position and in adduction 
where the position of the afterimage clearly 
indicated foveal fixation, 


DISCUSSION 


Past-pointing is a clinical phenomenon of 
limited diagnostic value but of considerable 
theoretical interest, It occurs in extraocular 
muscle paralyses and pareses of recent onset, 
and it usually disappears after several weeks 
but has been observed by us as long as five 
years after onset of the paralysis. 

Our findings in normal subjects show that 
haptic localization of a visual stimulus is ap- 
proximately correct even when visual control 
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of the pointing hand is excluded. The range 
of localization errors was small. It is of in- 
terest, however, that all the normal subjects 
who were right-handed and right-eye domi- 
nant made a small but consistent pointing er- 
ror to the right when fixating with the right 
eye on a target positioned in the median 
plane and 30° to the left. This observation 
differs from the results of pointing experi- 
ments reported by Stiefbold,* who noted 
slight degrees of past-pointing to the left 
when normal right-eyed and right-handed 
subjects were tested in primary position. It 
appears that ocular dominance and handed- 
ness, and perhaps some unknown factors, 
may influence the correctness of egocentric 
localization, and these consistent variations 
observed in normals warrant further investi- 
gation. 


Extreme (approx. 60°) Lateral Gaze 
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"Our data from patients with abducens 
pareses provide evidence contrary to the 
widely held view that the angle of past-point- 
ing is determined by the eccentric position of 
the image on the retina. An image displace- 
ment may well occur in the field of action of 
the paretic muscle and would be caused by 
inability to move the paretic eye far enough 
to position the image on the fovea. However, 
as shown in our patients, past-pointing oc- 
curs not only in the field of action of the 
paretic muscle but also in primary position 
and adduction, where superimposition of a 
foveal afterimage on the fixation light 
clearly indicated foveal fixation. Past-point- 
ing did, in fact, also occur in the nonparetic 
eye of one patient in whom spastic localiza- 
tion™ was observed in adduction. 

There is, in our opinion, no reason to pos- 
tulate that an extrafoveal position of a reti- 
nal image leads to errors of egacentric local- 
ization. The fact that an image ~ the nasal 
retina is localized in the temporar __ 
does not imply that the object can 
calized correctly in reference to the p. © 
egocenter, Our findings in normal subjects 
show that visual objects in the extreme lat- 
eral periphery can no longer, as one would 
expect, be aligned with the fovea. Yet, local- 
ization of these visual objects was as precise 
as during foveal fixation when they were 
positioned within the range of normal ocular 
motility. 
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Fig. 4 (von Noorden, Awaya, and Romano). 
Case 2. Top: Esotropia in primary position. Bot- 
tom: Left abducens paresis in levoversion. 


Past-pointing is an error of egocentric lo- 
calization which pertains to optic localization 
of visual objects in their relation to the ob- 
server's body and the observer’s tactile, vi- 
sual, and conceptual image of his body posi- 
tion, Egocentric localization of objects in 
space is approximately correct as long as 
there is no discrepancy between the innerva- 
tional input to move the eyes into a certain 
direction and the amplitude of the actual 
movement,'* In left abducens paresis, for in- 
stance, excessive innervational impulses are 
required to move the left eye into abduction, 
and are required to counteract the unopposed 
antagonistic medial rectus muscle when hold- 
ing the eye in primary position. Thus, the 
subjective impression 1s created that the ob- 
ject to be fixated lies to the left of the me- 
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Fig. 6 (von Noorden, Awaya, and Romano). Case 2. Subjective localization by patient with left 


abducens paresis. Left: RE fixating. Right: 


LE fixating. Foveal afterimage indicates foveal fixation 


in primary position and adduction. Note the past-pointing in these positions when the paretic eye was 


fixating. 


dian plane. Short-pointing in adduction that 
was observed in both of our patients may be 
explained on a similar basis: Since the me- 
dial rectus muscle is unopposed by its paretic 
antagonist, less than normal innervation js 
required to adduct the eye. Consequently, the 
object will be localized to the left of its ac- 
tual position., 

On the basis of our findings we believe 
that the classical theory of past-pointing, as 
an error of egocentric localization caused by 
disproportion between motor innervation 
and its effect, still holds true today. 

Also, the view that misinterpretation of 
proprioceptive feedback from the extraocu- 
lar muscles may give rise to past-pointing 
must be rejected because at present there is 
no evidence whatever of proprioception 
from sensory receptors in the extraocular 
muscles." Whether or not the muscle 
spindles, whose presense in human extraocu- 
lar muscles has been known for almost 100 
years, serve any function is speculative. 


SUMMARY 


Clinical experiments in normal sub jects and 
patients with paralytic strabismus revealed 
that past-pointing may occur despite foveal 
fixation, that it may be absent even thou gh the 


image of the fixated ob ject falls on peripheral 
retina, that it may occur not only in the paret- 
ic, but also in the nonparetic field of gaze, and 
even in the nonparetic eye. These results sup- 
port the classic theory of past-pointing as an 
error of egocentric localization and refute the 
more modern attempts to explain this phe- 
nomenon on the basis of the position of the 
image on the retina. 
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EVALUATION OF DIAGNOSTIC METHODS FOR THE 
CLASSIFICATION OF EXODEVIAT IONS 


HERMANN M. Burian, M D., AND ALBERT T. FRANCESCHETTI, M.D, 


Iowa City, Towa 


To institute adequate treatment in patients 
with heterotropia it is essential to obtain an 
accurate measurement of the deviation in 
distance and near fixation. In most instances 
this can be done readily and exactly by the 
prism and cover test in patients with esotro- 
pia and constant exotropia. It is more diffi- 
cult when the patient has an intermittent ex- 
otropia, The deviation in such a patient is in- 
termittent because they have a strong con- 
vergence innervation which allows him to 
keep his eyes straight, especially in near vi- 
sion. It is not always easy to break up this 
“compensatory innervation,” as Bielschows- 
ky called it. To insure as complete a dissocia- 
tion of the eyes as possible, certain slight 
modifications in the routine of the prism and 
cover test must be made. These modifications 
which will be discussed presently result in 
measurements which allow one to make a 
more definitive classification of patients with 
exodeviations. i 

Since the days of Duane? the exodevia- 
tions have been classically divided into two 
groups, those which are larger for distance 
(the divergence excess group) and those 
which are larger for near ( convergence in- 
sufficiency group). Duane recognized a third 


group in which the deviation was more or 


less the same in distance and near fixation 
and in which a convergence insufficiency was 
considered to be secondary to a divergence 
excess, 
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When patients with exodeviations are 
carefully studied one finds that this classifi- 
cation requires some revision. For the pur- 
pose of such a study the followi ng tests have 
been suggested : 

1. The deviation in distance fixation 
should be measured for distance additionally 
at 75 or even 200 feet. This often brings out 
a larger deviation than the one measured at 
20 feet, since divergence is more effective 
the greater the fixation distance.’ 

2. Measurements of the deviation by the 
prism and cover test should be made before 
and after occlusion of one eve. This serves 
to exclude fusional impulses. Scobee! pro- 
posed that one eve should be occluded for 24 
hours (not for one hour as von Noorden’ 
has stated). Burian® recommended occlusion 
of 30 to 45 minutes. Such a brief occlusion is 
preferable, since prolonged occlusion in- 
duces alterations which may becloud the is- 
sue. 

3. The deviation at near should be mea- 
sured with and without a +3.00 D add to 
exclude accommodation and therewith ac- 
commodative convergence, Brown? suggested 
this as an alternative to short occlusion. He 
also mentioned the use of a plus add in the 
measurement of patients with exodeviations 
at a symposium of the New Orleans Acad- 
emy of Ophthalmology. He stated® that if the 
addition of +2.50 spheres increased the near 
deviation to equal that at distance fixation, 
the surgeon need not fear postoperative 
overcorrections at near fixation, because if 
the +2.50 sphere increased the preoperative 
exodeviation, the +2.50 sphere would de- 
crease any postoperative esodeviation. He 
also related the change in exodeviations at 
near with the addition of plus spheres to the 
AC/A ratio.® 


* * + + 
Based on the examination after occlusion 


ae 
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and with a +3.00 add at near, one arrives 
-at the following classification of patients 
-with exodeviations: 

1. Basic exodeviation, in which the devia- 
tion is the same at distance and near in all 
o testing situations. 

2. True divergence excess patterns, in 
which the deviation is larger at distance than 
in near fixation in all test situations. 

3. Simulated divergence excess pattern,’ 
in which short-term occlusion increases the 
deviation in near fixation to equal the dis- 
= tance fixation, 
co 4, Convergence insufficiency pattern, in 
which the deviation at near is greater than 
the deviation at distance. 

This classification has been repeatedly 
proposed by one of us (H.M.B.**), but no 
data have been submitted about the fre- 
quency with which the several forms occur. 
It is the purpose of this paper to present 
such data. 






MATERIALS AND METHODS 


Measurements on 237 consecutive patients 
-© with exodeviations were collected in a pro- 
» spective study. The subjects were clinic pa- 
_ tients or private patients of staff f members of 
the Department of Opthalmology of the 
University of Iowa. The procedure was to 
measure the deviation by the prism and 
cover test at 20 feet and at 33 cm, without 
and with a +3.00 D add at near. The patients 
wore their correction, if any, and a small 
light source served for fixation in both dis- 
tance and near vision. One eye of the patient 
was then occluded for 30 to 45 minutes and 
the procedure repeated, The measurements 
were made by various orthoptists but each 
` patient was always completely examined by 
the same orthoptist. 





RESULTS 
> The patients were subdivided into three 
des on the basis of the distance and near 
measurements. If a patient had approxi- 


w -mately the same deviation for distance and 
os “near, he was labeled a basic exotrope. If his 
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deviation was greater for near by 5A or 
more he was classified as having convergence 
insufficiency, and if the deviation was greater 
for distance by 10A as belonging to the 
divergence excess group. 

Table 1 shows that 131 of the 237 patients, 
or better than one half, had a convergence 
insufficiency, 78, or one third, had a basic 
type of exodeviation, and 28 (12%) were 
of the divergence excess type. 


TABLE 1 
CLASSIFICATION OF 237 PATIENTS 
WITH AN EXODEVIATION 


No. Ch N with 
Patients Exodeviation 





Convergence insufficiency 131 55 
Basic 78 33 
Divergence excess 28 12 


A further analysis of the patients with 
convergence insufficiency (Table 2) revealed 
that 55 (42%) had no deviation for distance 
and 21 (16%) an exodeviation for distance 
of only 1-9A. These 76 patients are con- 
sidered to have a pure form of convergence 
insufficiency, not complicated by a basic ex- 
odeviation. These will not be further con- 
sidered in the following analysis. However, 
the 53 patients (40% ) who had an exodevia- 
tion at distance of 10A or more will be 
included. 

Table 3 classifies the 28 patients who ini- 
tially showed a divergence excess pattern. 
They are divided in accordance with their 
response to short-term occlusion and the use 
of a +3.00 add. Ten patients increased 
their deviation with both tests essentially to 
the amount of their distance deviation. These 
we considered to be cases of simulated di- 
vergence excess. Eight increased their near 
deviation by less than 104. These were 
listed as limiting cases of simulated diver- 
gence excess. Ten patients did not change 
their near deviation with short-term occlu- 
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TABLE 2 
CONVERGENCE INSUFFICIENCY CLASSIFICATION IN FOUR TYPES OF THE 131 PATIENTS 
Prism and Cover No. (> of Patients with 
Test for Distance Patients Convergence Insufficiency 
Type I-A. Pure convergence insufficiency 0 55 42 
B. Eso for distance, exo for near Eso 2 2 
Type H 1-94 Exo 21 16 
Type Ill >10A Exo 53 40 


sion and were designated as true divergence 
excess cases, But six of these increased their 
near deviation to the amount measured in 
distance fixation when tested with a +3.00 
D add. 

The classification at which we arrived in 
the 159 patients with exodeviations is sum- 
marized in Table 4. One half (78) of the 
patients had a basic exodeviation, one third 
(53) showed a convergence insufficiency 
pattern. A true divergence excess was pres- 
ent in 10 (6%), a simulated divergence 
excess in another 10 (6%) and there were 
eight (5%) limiting cases of simulated di- 
vergence excess. This answers the principal 
question which we asked of our material. 

It appeared to be of some interest to in- 
vestigate the age distribution of the different 
types of exodeviations. When this was done 
(Table 5) it was found that the average age 
of patients with divergence excess, be it true 
or simulated, was the lowest (9.5 years) and 
that none of the patients with this type of 
exodeviation was older than 23 years, Not 
only was the average age higher for the 
patients with a basic exodeviation, or a con- 
vergence insufficiency pattern, but the spread 
was also much greater, ranging from three to 
60 years. 

We had at our disposal data for distance 
and near measurements in 123 symptom free 
subjects from a random population. We 
compared these with the measurements ob- 
tained in the 159 exotropic patients before 
the use of short-term occlusion of a +3.00 
D add. In 42% of the normal subjects (Fig, 
1-A) the difference between the amount of 


the distance and near deviation did not ex- 
ceed + 3A and the spread was from a 
maximum reduction of the deviation by 17A 
to a maximum increase by 17A. In contrast, 
only 21% of the patients with exodeviation 
showed a difference within + 3A and the 
spread was much larger, ranging from +32 


TABLE 3 
CLASSIFICATION OF 28 PATIENTS WITH DIVERGENCE 





Co with 
No. Divergence 
Patients Excess Type of 
Exodeviation 


True divergence excess 
Detected by +3.00 test 4 14 
and patch test 
Detected only by 6 21 


patch test 


Simulated divergence excess 


True cases 10 37 
Limit cases S 28 


TABLE 4 


CLASSIFICATION OF 159 PATIENTS 
WITH AN EXODEVIATION 


No. Co with 
Patients Exodeviations 
Basie 78 49° 
Convergence insufficiency 53 33 
Divergence excess 10 6 
Simulated divergence excess 10 6 
Simulated divergence excess 8 5 
(limit cases) ä 
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TABLE 5 
AGE DISTRIBUTION OF 233 PATIENTS WITH EXODEVIATION 
(in years) 
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True Divergence Simulated Divergence Basic Convergence 
Excess Excess Exodeviation Insufficiency 
No. patients 10 10 75 53 
Average age 9.5 9 12.6 18.4 
Minimum age 3 4 3 5 
Maximum age 23 16 59 61 
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to ~32A (Fig. 1-B). Clearly there exists a 

considerable abnormality in the relationship 

between the deviation in distance and near 

fixation in patients with exodeviations. 

The distance deviation was not altered by 

~ short term occlusion in the majority of pa- 
tients (60% ), as shown in Fig, 2-A. Never- 
theless, in 40% there was some effect of 
occlusion even in distance fixation: in one 
third of the patients the deviation increased 
and in 7% there was a slight decrease. 

In near fixation the exact reverse proved 
to be true (Fig. 2-B). With short term occlu- 
sion the amount of the deviation remained 
unchanged in only 33% of the patients. In 

60% there was an increase and in 7% a 
small decrease. 

Yeclusion did also affect the near measure- 
ient with a +3.00 D add (Fig. 2-C). In 
about one half of the patients (47%) it 
remained unchanged, but in 44% it increased 
~ and 9% showed a slight decrease. 

The amount of change in near fixation 
with occlusion and with +3.00 D add is 
related for all patients in the scattergram of 
Figure 3. The figure shows that in 92 pa- 
tients (57%) the change in deviation is the 
same within 5/\ with either method, greater 

<- than 5A with the +3.00 D add in 58 (36% ) 
- and greater than 5A with occlusion in 11 
0%). 

© When the patient total is broken down 
‘into the various patterns of exodeviations 
(Table 6) it is found that the average dif- 
erence between the +3.0 test and the occlu- 
«sion test is highest in the patients with simu- 
ated divergence excess and lowest for the 
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patients with true divergence excess, deter- 
mined by the two tests, and in patients with 
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Fig. 1 (Burian and Franceschetti). Distribution 
of change in deviation (A) from distance to near 
fixation in a symptom-free random population, and 
(B) in 159 patients with exodeviations. The minus 
signs indicate an increase in the exodeviation, the 
plus sign a decrease. 
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convergence insufficiency. 

The same comparison made for the near 
measurements after occlusion (Table 7) 
gives evidence that occlusion has some effect 
on the difference between the two methods, 
except for the patients with convergence in- 
sufficiency. After occlusion the difference is 
somewhat greater for the patients with true 
divergence excess and somewhat smaller for 
the patients with simulated divergence excess 
and with a basic exodeviation. 


Discussion 


Of the total of 237 patients surveyed in 
this paper 131 (55%) had a convergence in- 
sufficiency pattern of deviation and of these 
76 (58%) were of a type which we would 
designate as pure convergence insufficiency, 
not complicated by a basic exodeviation. 
This may seem to be a relatively large num- 
ber but two things must be taken into ac- 
count. Our patient sample did not consist 
only of children. While pure convergence in- 
sufficiency does occur in children, a point 
which is in general not sufficiently empha- 
sized, it is vastly more frequent in the adult 
population. Also, our sample includes many 
students who reported for examination be- 
cause of asthenopic symptoms. 

While the cases of true convergence in- 
sufficiency are disregarded one finds (Table 
1) that the bulk of the remaining 159 pa- 
tients is made up of those having a basic ex- 
odeviation (49%) and those having a con- 
vergence insufficiency pattern (339). The 
rest were patients with a divergence excess. 
But even these were not all cases of true di- 
vergence excess, Only 10 (6%) of the total 
sample could be so classified while another 
6% had a simulated divergence excess, 

These figures bear out our clinical impres- 
sion that true divergence excess is rare. We 
have also found confirmed in our data that 
the divergence excess pattern, whether true 
or simulated, is extremely rare in adults 
(Table 5). None of our patients with such a 
pattern was older than 23 years, whereas the 
oldest patients with basic exodeviation and 
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Fig. 2 (Burian and Franceschetti). (A) Change 
m the amount of deviation in distance fixation in- 
duced by short-term occlusion, (B) Change in 
amount of deviation in near vision distance induced 
by occlusion. (C) Change in amount of deviation 
in near vision uncovered by a -+-3.0 D add in both 
eyes induced by occlusion. Sign convention as in 
Figure 1. 


with convergence insufficiency were 60 years 
old. , 
The fact that divergence excess patterns 
of deviation are virtually nonexistent in 
adults points to the changes which occur 


throughout life in the dynamic factors, spe- = 
i * 


cifically in the convergence functions, which 
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+ 
TABLE 6 
DIFFERENCE BETWEEN NEAR AND +3.0 MEASUREMENTS BEFORE OCCLUSION * 
(IN A) 
Divergence Excess 
tne Simulated ae Convergence 
| | | é Basic A 
Detected by +3.0 Detected by Divergence OET Insufficiency 
: ae hae Exodeviation Co 
Add and Occlusion Occlusion Excess Pattern 
Test Only =F 
_No. patients 4 6 10 78 §3 
Average difference —5,5* — 14,8 — 16.1 — 10.1 —~ 6.4 
Minimum difference +2* —5 —8 +2 0 
Maximum difference —12 — 24 —25 — 30 —25 
* The minus sign indicates an increase in exodeviation, the plus sign a decrease. 
TABLE 7 
DIFFERENCE BETWEEN NEAR AND +3.0 MEASUREMENTS AFTER OCCLUSION* 
(IN 4) 
i Divergence Excess 
nen S ated Basic Convergence 
Detected by +3.0 Detected by Divergence pyod ar ees Insufficiency 
Add and Occlusion — Occlusion Excess en Pattern 
Test Only 
No. patients 3 4 7 60 44 
Average difference —9,7* — 18 —10.3 —§8.2 —6.3 
Minimum difference —2 —14 —§ +-3* 0 
Maximum difference — 321 — 30 — 20 —30 —30 











iodify the underlying exodeviation. The 
: strong convergence of childhood slowly 
gives way and with it the exodeviation at 
- near increases. The divergence excess pat- 
tern is thus transformed into a basic, or even 

a convergence insufficiency pattern. 

In assessing the clinical value of short 
term occlusion and of the measurements at 
near with a +3.0 add it must be remembered 
that the two tests concern different mechan- 

isms, Occlusion removes the binocular fu- 
oe sional impulses, the +3.0 add in both eyes 
excludes accommodative convergence. 

_ The short-term occlusion test offers many 
< advantages. The differentiation between true 
and simulated divergence excess is best made 
-by it, as it results in the largest number of pa- 
‘tients classifiable as having a true divergence 
excess. It gives larger measurements in dis- 
ance vision in one third of the patients and 













* The minus sign indicates an increase in exodeviation, the plus sign a decrease. 


it even affects the +3.0 near measurements 
which are larger in one half of the patients 
after occlusion. 

But the +3.0 add test should not be ne- 
glected since it gives an approximation of 
the AC/A ratio and thus provides a better 
insight into the motor cooperation of the pa- 
tient’s eves. It shows, for example, that pa- 
tients whose deviation does not change with 
short term occlusion may have either a high 
or low AC/A ratio (Table 6). It is clinically 
important to know this, as Brown* has 
pointed out. 

The labels “divergence excess” and “con- 
vergence insufficiency” are not accepted by 
all authors. Jampolsky,*! for example, does 
not believe that they are justified, mainly be- 
cause he does not think that divergence 1s an 
active process. We do not agree with this. 
Long-standing clinical experience, and now 
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also electromyography, have given incontro- 
vertible evidence that divergence is indeed an 
active process, 

Regardless of theoretical considerations 
the suggested classification is of eminent clin- 
ical value in deciding upon operative proce- 
dures in patients with exodeviations. Burian 
and Spivey’ reported before this Society in 
1964 about operative results obtained in a 
large series of patients in whom the type of 
operation was selected on the basis of this 
classification. Von Noorden® has recently 
published two comparative series of patients 
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and could show that better results were ob- 
tained when a differentiation was made be- 
tween true and simulated divergence excess 
cases, only the former being operated on by 
bilateral lateral rectus recessions. 


SUMMARY 


Among 159 patients with exodeviation 78 
(49%) presented a basic pattern of devia- 
tion; 53 (33%) a convergence insufficiency 
pattern, 10 (16%) a true divergence excess 
pattern and 10 (6%) a simulated diver- 
gence excess pattern. In addition, eight pa- 
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cent nts (5%) were classified as limiting cases 
of simulated divergence excess. 

Short-term (30 to 45 minutes) occlusion 
caused an increase in the exodeviation in 
- distance fixation in 33% of the patients but 
„induced an increase in near fixation in 60%. 
< A +3.0 D add in both eyes gave in general 
ca Jarger increase of the near deviation in 
< more patients than did short term occlusion. 
Pe Short-term occlusion is better suited to 
“differentiate true from simulated divergence 
— excess; the +3.0 add test gives useful im- 
-formation concerning patients’ AC/A ratio. 
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AXIAL LENGTH MEASUREMENTS AND FUNDUS CHANGES 
OF THE MYOPIC EYE 
Brian J. Curtin, M.D. and Davin B. Karin, M.D. 
New York, New York 


The posterior fundus changes of the my- 
opic eye are as striking as they are unique. 
They are the clinical basis for the diagnosis 
of pathologic myopia and can effect an in- 
capacitating loss of vision in the later stages 
of the disease. 

These fundus changes have generally been 
assumed to be the consequence of increased 
axial elongation of the globe with the atten- 
dant mechanical tissue strain and vascular 
changes which occur secondary to a process 
of stretching. A definite parallel between the 
degree of myopia and the severity of its fun- 
dus changes has never been established, how- 
ever. Partly because of this, the concept of a 
biomechanical pathogenesis for these 
changes has been increasingly challenged and 
their origin ascribed rather to abiotrophy.*? 

This problem is not solely academic for 
the nature of these changes determines the 
possibility of their prevention and response 
to various therapeutic approaches. 

The degree of refractive myopia, in gen- 
eral, reflects the ocular axial length. Al- 
though axial length is the primary determi- 
nant of refraction, the effect of variations in 
corneal power and lens power, each in the 
order of approximately =: 5 diopters, are 
such that a parallel between the degree of 
myopia and fundus changes due to axial 
elongation could be difficult to demonstrate. 

Prior to the clinical use of ultrasound, the 
measurement of the axial length of the eye 
by optical or roentgenologic methods was 


From the Sprague Myopia Clinic of The Manhat- 
tan Eye, Ear and Throat Hospital. This work was 
supported by USPHS Grant N-3408 and was pre- 
sented at the 106th meeting of the American Oph- 
thalmological Society, May 28-30, 1970, Hot 
Springs, Virginia, and will appear in the Transac- 
tions of the Society. 

Reprint requests to Brian J. Curtin, M.D., 115 
East 6lst Street, New York, New York 10021. 
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complex and, in the case of the latter meth- 
od, potentially dangerous, The ultrasonic 
method has proven at least as accurate and 
considerably more simple than these older 
methods,**° 

With the availability of this method of ax- 
ial measurement it was possible to undertake 
a large scale study to statistically determine 
the relationship between axial elongation and 
the fundus changes of myopia. 


MATERIAL AND METHODS 


The clinical material in this investigation 
consisted of patients referred to the Myopia 
Clinic of the Manhattan Eye, Ear and 
Throat Hospital. Approximately one hun- 
dred randomly selected hyperopic and emme- 
tropic patients were included in the study 
group to obtain samples in eyes of shorter 
axial lengths. Each eye was dilated and the 
fundus examined by both direct and binocu- 
lar indirect ophthalmoscopy. Biomicroscopic 
fundus study was added in selected cases. 
The axial length of each eye was measured 
by ultrasound. 

The ultrasound equipment employed has 
been described in detail elsewhere." Both 8 
MHz and 10 MHz focused transducers were 
used with delay columns or, in the earlier 
stages of the study, in direct contact with the 
cornea. The ultrasonic receiving and display 
unit was modified so as to permit direct mil- 
limeter readouts of each axial length compo- 
nent. In this investigation only a composite 
reading was taken using an acoustic velocity 
of 1532 meters per second. This introduces a 
small error due to the presence of the lens.* 

There were 1437 eyes examined in this 
manner. The eyes were divided on the basis 
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; as $ 
of age into three groups. Group 1 consisted « 


of eyes of individuals up to and including 19 
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ee years of age, in Group 2 were those of per- 
sons aged 20 to 39 years inclusive, and in 
: Group 3 those of 40 years and above. All 
~ eases in which a complete examination could 
© þe performed were included in this study 
-© with no attempt made to obtain a balanced 
_ .sampling of eyes. This produced a dispro- 
-= portionately high representation of girls of 
~ the age classified as Group 1 (Table 1). 









RESULTS 









= Five fundus changes were found to be as- 
-sociated with increased axial length of the 
ve, These were: optic nerve crescent, cho- 
‘rioretinal atrophy, the central pigment spot 
=o (Fuchs’), lacquer cracks, and posterior 
= staphyloma. 


Part I, INCIDENCE AND CHARACTERISTICS OF 
MYOPIC FUNDUS CHANGES 
Crescent—Retraction of the lamina vitrea 
complex (pigment epithelium-lamina vitrea- 
choriocapillaries) from the optic nerve 
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margin was seen in 1032 eyes. The types of 
crescents seen and their prevalence are set 
forth in Figure 1. Chorioretinal atrophy at 
the optic nerve has the tendency to be peri- 
papillary and have sharp borders. This could 
result in an erroneously high number of an- 
nular crescent forms. When eyes displaying 
atrophy at the optic nerve were eliminated 
from consideration, the percentage of eyes 
with temporal crescent increased to 71% 
while that for annular crescent decreased to 
17%. 

The incidence of crescent formation in 
eyes of different axial lengths is seen in Fig- 
ure 2. It demonstrates a steady rise from 0% 
in eyes of 20.0-21.4 mm diameter to 100% in 
all eyes of 28.5 mm length and above. The 
regression coefficient for the prevalence of 
crescent in eyes measuring from axial 
lengths of 21 mm to 35 mm is highly signifi- 
cant (p < .01). 

As the axial length increased the tendency 
towards annular crescent formation in- 
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Fig. 1 (Curtin and Karlin). Types and incidence of crescent formation. 
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TABLE 1 
MYOPIA STUDY GROUP—AGE AND SEX DISTRIBUTION 
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Santora 


Age distribution: 





Group 1 22 64 75 125 116 


(19 years and less) 


Group 2 0 1 #22 #28 25 


(20 through 39 years) 


Group 3 9 31 48 39 35 


(40 years and above} 


Sex distribution: 
Male 


creased. This could be noted in the lowest 
age group (Group 1) where the annular 
crescent became predominant over the tem- 
poral form at the axial diameter of 30.5 mm 
and remained so above this level. This same 
effect was present in the oldest age group 
(Group 3) but here the temporal crescent 
was exceeded at 27.5 mm. This three mil- 
limeter discrepancy is probably caused by 
peripapillary atrophy. All crescents regard- 
less of position tended to be larger in size as 
the axial length of the globe increased. 

Chorioretinal atrophy—Areas of circum- 
scribed chorioretinal degeneration were 
noted most often to involve the vicinity of 
the optic nerve and the posterior pole. The 
earliest degenerative changes usually in- 
volved the crescent edge with peripapillary 
atrophy seen as a later development. Poste- 
rior pole involvement in the early stages con- 
sisted of focal patches of absent pigment ep- 
ithelium and choriocapillaries associated 
with a variable amount of pigment clumping 
within, or on the border of, the lesion. These 
regions later became confluent with the for- 
mation of large geographic areas of atrophy 
often merging with an enlarged peripapillary 
degenerative zone. 


T -3f 5 80 6i 
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valence which increased from 1% in the 
25 mm eye to a high of 90% at the greatest 
diameters. The regression coefficient for the 
incidence of chorioretinal atrophy in eyes of 
this axial length range is significant not only 
for Group 3 (p. < .01) but also in combined 
Groups 1 and 2 {p < .01). The effect of age 
also was evident in the incidence of this 
change. Figure 3 compares the incidence of 
atrophy in eyes of all ages to that of the age 
group classified as Group 3. 

Although the effect of age can be strik- 
ingly demonstrated in this manner it is of 
greater interest to consider the occurrence of 
atrophy in eyes of each group at several ax- 
ial diameters. Table 2 illustrates in this way 
the marked effect of age as well as axial elo- 
gation on the pathogenesis of this fundus 
change. When the regression coefficient of 
the prevalence of atrophy in eyes measuring 
from 23.5 to 36.6 mm for Groups 1 and 2 is 
compared to that of Group 3 the difference 
between the two coefficients is statistically 
significant (p < .O1). | 

In age Group 3 patients the area of atro- 
phy was greater in eyes of highest axial di- 
ameters. The eyes of female patients dis- 
played an 8 to 20% greater incidence of 


si 


atrophic changes at axial lengths below 27.4. 
mm. Above this diameter the incidence of 


There were 23% of all eyes above 24.5 
mm that demonstrated atrophy with a pre- 
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such changes became about equal although 
slightly greater for eyes of females, The 
youngest patient to demonstrate atrophy was 
a 14-year-old boy with Marfan’s syndrome. 
Central pigment spot (Fuchs’)—-A 
rounded, black area of vartable diameter at 
the macula occurred in a total of 28 eyes of 
26.5 mm or more axial length. This repre- 
“gents an incidence of 5.2% in such eyes. It 
was bilateral in four patients. The eves of 
females were affected more frequently than 
males in almost a two to one (18:10) pro- 
>o portion. The overwhelming majority, Le 
=- eases, occurred in the third age group. The 
youngest patient in which this change was 
=, noted was a 31-year-old woman. 
= Figure 4 presents the frequency of the 
‘central pigment spot at various axial lengths. 
The regression coefficient for the incidence 
of the Fuchs’ spot in eyes measuring 25.5 to 
36.6 mm showed no statistical significance, 
Lacquer cracks—Yellow-white lines of 
variable orientation and diameters were seen 
at the posterior pole in 23 eyes of 26.5 mm 
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diameter or more. This corresponds to an 
incidence of 4.30. The eyes of males were 
affected more often than those of females in 
a proportion of almost two to one 15S) 
The greatest incidence of lacquer cracks was 
noted in the second age group where they 
were found in 13 eves. The youngest patient 
to exhibit this change was a 19-year-old boy 
and the oldest, a 51-year-old man. The lac- 
quer cracks were bilateral in seven patients. 
Its occurrence at each axial length is found 
in Figure 4, The regression coefficient for 
the incidence of lacquer cracks in eyes mea- 
suring 25.5 to 36.6 mm showed no signifi- 
cance. 

Posterior staphyloma—A posterior ectasia 
or staphyloma is probably present in all eyes 
of great axial lengths. As a recognizable oph- 
thalmoscopic entity, however, a sharp or 
abrupt edge is necessary for this classification. 
There were 102 eyes of 26.5 mm axial length 
that demonstrated this fundus 
change (19%). Three varieties of posterior 
staphyloma were seen. In one eye a peripa- 
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INCIDENCE OF CRESCENT AT EACH AXIAL DIAMETER 
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Fig. 2 (Curtin and Karlin). Incidence of crescent at each axial diameter. 
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INCIDENCE OF CHORIO-RETINAL ATROPHY AT EACH AXIAL DIAMETER 
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Fig. 3 (Curtm and Karlin). Incidence of chorioretinal atrophy at each axial diameter, 


pillary staphyloma was noted and in two 
others nasal staphylomas were present. In 
the latter instance the staphyloma edge was 
seen at the temporal border of the optic 
nerve with the ectasia involving the nasal 
fundus. In the remaining eyes, the staphy- 
loma originated at, or more commonly, 
to four disk diameters nasal to the border of 
the optic nerve in an abrupt out-pouching. 
Step-like conhgurations were frequently en- 
countered. The sharp edge of the staphyloma 
was usually lost as it was followed tempo- 
rally above and below the region of the optic 
nerve. In a few instances, however, a recog- 
nizable edge could be followed about the en- 
tire posterior pole. This staphyloma edge, if 
present temporally, was considerably less 
abrupt and could be followed as far anteri- 
orly as the equator of the globe. The ectatic 
area of the fundus was pale with a promi- 
nently visible choroidal vasculature in com- 
parison to the rest of the fundus. 
Staphylomas were seen in males slightly 
more often than in females (55:47), were 


Oe 


bilateral in 36 patients, and could be detected 
in all age groups. The youngest case was a 
four-year-old boy. The greatest prevalence 
was found in the third age group where 30% 


TABLE 2 


MYOPIC CHORIORETINAL ATROPHY-~AGE GROUP 
INCIDENCE AT FOUR AXIAL LENGTHS 
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-of eyes over 26.5 mm length exhibited this 
change. Group 2 had an incidence of 25% 
while in Group 1 it was seen in only 4.6% of 
> eyes, 
© The frequency of posterior staphyloma 
_. formation at various axial lengths of the eye 
~ is set forth in Figure 5. This increased 
© steadily from a low of 1.4% at the 27 mm 
diameter to a high of 71% im eyes with 
greatest axial diameters. The regression 






coefficient for the incidence of staphyloma in 


= eyes measuring 25.5 to 36.6 mm is highly 
gnificant (P<: 


PART Tl. INTERRELATIONSHIPS OF 
i INDUS CHANGES 


MYOPIC 


a <The interrelationships of eyes exhibiting 
~~ myopic fundus changes are set forth in Ta- 
ble 3. 

Crescent formation was present in every 
eye with chorioretinal atrophy. There also 
-was noted a tendency for these atrophic 

changes to involve that area of the fundus 
ipsilateral to the sector crescent. This occur- 
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red not only at the crescent margin but also 
in fundus areas beyond the immediate vicin- 
ity of the disk. Hence the eye with temporal 
crescent tended to show atrophy at the poste- 
rior pole. With a nasal crescent the fundus 
areas nasal to the optic nerve were preferen- 
tially involved while with the inferior cres- 
cent the lesions were found in the area below 
the optic nerve. Chorioretinal atrophy was 
most commonly associated with annular type 
crescents (56%). In general, a positive 
relationship between size of crescent and de- 
gree of chorioretinal atrophy also could be 
discerned. 

The Fuchs’ spot was always accompanied 
by crescent formation with the annular cres- 
cent forms most commonly encountered 
(64%). All eves exhibiting lacquer cracks 
had crescent formation. Here, however, the 
temporal crescent was most frequently seen 
(48%). 

All eyes with staphylomas were noted to 
have crescents. The annular form predomi- 
nated and was seen in 59% of these eyes. 


INCIDENCE OF LACQUER CRACKS 
AT EACH AXIAL DIAMETER 
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POSTERIOR STAPHYLOMA AT EACH AXIAL DIAMETER 
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Fig. 5 (Curtin and Karlin). Incidence of posterior staphyloma at each axial diameter. 


Twenty-five of the 28 eyes with the 
Fuchs’ spot also showed chorioretinal atro- 
phy (89%). The atrophy tended to involve 
both the peripapillary and posterior fundus 
areas concomnuttantiy. Fuchs’ spots occur- 
ring in Group 3 eyes were associated with 
chorioretinal atrophy in all but one eye, that 
of a 48-year-old woman. 

Nine of 23 eyes with lacquer cracks 
showed atrophy (399). Seventy-nine eyes 
with staphyloma showed chorioretinal atro- 
phy (77.50) which usually involved both 
the peripapillary region and the fundus area 
of the staphyloma,. No eyes with staphyloma 
were seen without accompanying atrophy in 
patients above the age of 40. The atrophy in 
these eyes was extensive as a rule. In the re- 
verse relationship 36% of eyes having atro- 
phy also had staphyloma formation. Eyes 
with lacquer cracks were found to have a 
slightly greater incidence of staphyloma for- 
mation (39%). 

Only one case of lacquer cracks and a 
coincident Fuchs’ spot was encountered. 


COMMENTS ON RESULTS 


The close association of crescent forma- 
tion with increased axial diameters of the 
globe found in this investigation agrees with 
the studies of Stenstrom® and Otsuka and 
Kondo’? In these, however, a less abrupt 
rise in incidence was noted in the intermedi- 
ate axial lengths. For example, in this series 
at 25 mm axial length 759% of eyes show 
crescents whereas in the two earlier studies 
this figure was not reached until the eyes 
measured about 26.5 mm This discrepancy is 
attributable to three factors : 

1. Crescent classification——In this study any 
degree of retraction of the lamina vitrea 
complex from the border of the optic nerve 
as detected by direct ophthalmoscopy was 
classified as crescent formation. This alone 
could have the effect of increasing the inci- 
dence of this change considerably. 

2. Age of the patient examined—Of the 
patients in this series at the lower and inter- 


mediate axial lengths (20.0-26.4 mm), 649 = 


* 


; 
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vere in the lowest age group (Group 1). It 
is more probable that an immature eye will 
show crescent formation at the same inter- 
mediate axial length than a mature eye. For 
= example, at the axial length of 24 mm 49% 
-of Group | eyes displayed crescents as com- 
pared to only 27% of age Group 3 eyes. 
. 3. The predominance of female eyes in the 
low and intermediate axial lengths—The eye 
of the female, being significantly shorter 
than that of the male, ™™? could be expected 
- to demonstrate a higher incidence of crescent 
formation in the intermediate range of axial 
In this study 60% of the eyes in the diam- 
ster range of from 22.5-26.4 mm were of 
‘emale patients. 
In this investigation the incidence of tem- 
poral crescents, 71% in eyes not exhibiting 
chorioretinal atrophy, is between the 54% 
incidence of Vossius and the 79% inci- 
dence recorded by Hertel.“* Von Szily’s?® in- 
cidence of 87% also included the temporal- 
annular type and is considerably higher than 
a combined incidence of 73% of the two 
forms for this study. 
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The association of increased axial length 
with larger temporal crescents as well as 
both the simple and combined forms of an- 
nular crescents agrees with a number of pre- 
vious studies.1°?* It is also in indirect agree- 
ment with studies in which a greater amount 


of myopia was associated with these crescent 


types? - 

Whereas two recent studies have detected 
the greater association of chorioretinal atro- 
phy with the higher grades of myopia, 2? 


this study demonstrates a close correlation of- 


this atrophy with increasing axial length: = 
The importance of age in the production of =~ 


this fundus change, has been widely re- 
corded in the ophthalmic literature, and is 
confirmed by the results of this investiga- 
tion. 

No significant difference in the incidence 
of atrophy between the sexes could be dis- 
cerned, however. The increased incidence 
noted in eyes of females in the intermediate 
axial lengths, does not indicate their in- 
creased susceptibility to this change so much 
as the axial length difference between eyes 
of both sexes. The almost equal incidence 
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found in eyes of greater axial diameter does 
not confirm the purported Susceptibility of 
the female eye to myopic chorioretinal de- 
generation.” 

The incidence of Fuchs’ spots in this se- 
ries, 5.2% of eyes 26.5 mm and above, is 
slightly greater than Blatt’s?2 hgure of 4%, 
The correlation between Fuchs’ spots and in- 
creasing axial length is not as dramatic as 
with other myopic fundus changes nor can a 
statistical significance be demonstrated be- 
tween the two in the affected range of axial 
lengths (26.5 to 36.6 mm). This may be due 
to the fact that this lesion changes in mor- 
phology with time to the extent that it can 
become unrecognizable as an ophthalmo- 
scopic entity. Fuchs’ original description of 
the pigment spot noted an equal incidence 
between the sexes. The 2:1 plurality of the 
female in this series agrees more with Cam- 
pos’? large series in which eyes of females 
were affected in a 4:1 proportion over those 
of males. Fuchs’ report, furthermore, noted 
an absence of related fundus changes with 
the pigment spot. This study reveals an in- 
variable association with crescent formation, 
an almost equally strong association with 
chorioretinal atrophy (89%) and, to a lesser 
extent, one with posterior staphyloma for- 
mation (32%). 

Lacquer cracks were detected predomi- 
nantly in males and at a younger avarage age 
than Fuchs’ spots. Only 35% of lacquer 
cracks were found in age Group 3 eyes. Like 
the pigment spot it has erratic prevalence 
levels at increased axial diameters, so that a 
Statistical significance with increasing axial 
length in the range of 25.5 to 36.6 mm could 
not be demonstrated. The coincidence of 
early chorioretinal atrophy in these younger 
eyes and the decreased incidence of lacquer 
cracks in older eyes suggests the clinical pro- 
gression of these lesions with their eventual 
incorporation into larger areas of chorioreti- 
nal atrophy wherein they, like the Fuchs’ 
spot, also become unrecognizable. 

Axial elongation of the eye would appear 
to play some role in the occurrence of both 
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Fuchs’ spots and lacquer cracks, however. 
The regression coefficients for these fundus 
changes in the total axial length range of 
20.0 to 36.6 mm shows significance in both 
instances (Fuchs’ spot p < 05; lacquer 
cracks p < 01). 

Posterior staphyloma showed a strong 
correlation with increasing axial length and 
was considerably more common than either 
Fuchs’ spots or lacquer cracks. It was always 
associated with crescent formation usually of 
the annular type (59%) which is decidedly 
less than the invariable association of these 
two changes found in Weiss’ small series.2¢ 
The association of staphyloma with chorioret- 
inal atrophy is particularly marked in eyes 
of patients over 40 years ( 100%). It is the 
frequent occurrence of staphylomas in 
young eyes prior to the age at which degen- 
eration would be expected to supervene, 
which accounts for the fact that chorioretinal 
atrophy is often absent in these eyes.2? 

The increase in the incidence of staphylo- 
mas with age would concur with the natural 
history of the disease insofar as there is the 
tendency towards gradual progression of 
pathologic myopia during the patient’s 
Hire Fs 


Discussion 


Although this study demonstrates a strong 
correlation between increasing axial length 
of the eye and at least three myopic changes 
of the fundus, it does not rule out the possi- 
bility of another common correlating factor. 
Such a factor could be a derangement of the 
retinal pigment epithelium. During embryo- 
logic development, the pigment epithelium 
induces the formation of both the choroid 
and sclera.?*° An abnormal retina may in- 
duce the formation of a sclera deficient in 
quantity, quality or both with resultant ectasia 
under the stress of normal intraocular pres- 
sure. In this way abiotrophic degenera- 
tion of the retina could ensue independent of 
the enlargement of the scleral shell, 

There are aspects of this study which indi- 
cate that biomechanical factors are operative 


~ VOL. 71, NO. 1 
to some degree in these fundus changes, 
- however. The crescent which is so strongly 
© associated with myopia, of itself, cannot be 





considered an abiotrophic entity. It can be 
seen in emmetropic and even hyperopic eyes 
and is usually found in the absence of ocular 
disease. The myopic crescent, being closely 


<o associated with increased axial length, must 


be considered the result of a disparity in ar- 
ea between the scleral shell on one hand and 


© the lamina vitrea complex on the other. 











The origin of myopic chorioretinal atro- 
phy is not indicated clearly by this study. The 


frequent onset of atrophy at the edge of 
-the crescent, where the greatest biomechani- 
cal stress could be expected, and the high 
correlation of chorioretinal atrophy with in- 
< creased axial length, crescent and staphyloma 





would suggest at least some element of bio- 
mechanics is involved in this disease process. 
The association of atrophy and crescent is 
further remarkable in that the incidence and 
severity of the chorioretinal degenerative 
changes are related to crescent type and size. 
In addition, the occurrence of myopic degen- 
eration in a connective tissue disease such as 


»  Marfan’s syndrome must also be noted.*? Al- 
though atrophic changes in myopia must con- 
tinue to be considered possibly abiotrophic in 
oe - nature, this study strongly suggests at least 


some element of biomechanical effect. 

No conclusion as to the origin of Fuchs’ 
spots or lacquer cracks can be deduced from 
this material. Although strongly associated 
with crescent and to a moderate degree with 
staphyloma formation, these changes could 
be abiotrophic in nature. 

Posterior staphyloma, as previously noted, 
could be the result of a congenitally defec- 
tive sclera and, indirectly, and abiotrophic 
defect. The progressive increase in incidence 
of this change with age as detected in this 
serjes is more compatable with the concept 
of a scleral disease process, however, as are 
their frequent step-like configurations. It 
must also be noted that the occurrence of an- 


“terior staphylomas is associated with ac- 


quired scleral disease and cannot be attrib- 
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uted to abnormalities of the ciliary epithe- 
lium. In this series one eye with the posterior 
staphyloma and two with chorioretinal atro- 
phy were observed in three patients with 
Marfan’s syndrome and high axial diame- 
ters. The occurrence of these changes in this 
study and the previous report of posterior 
staphyloma formation in the Ehlers-Danlos 
syndrome?’ are also more consistent with a 
connective tissue disease. In view of these 
considerations, it is difficult to ascribe the oc- 
currence of acquired posterior staphylomas 
to retinal abiotrophy. 

Identical twin studies can be of consider- 
able help in the delineation of a genetic abio- 
trophic disease process. Two reports in the 
literature are of particular interest in this 
relation. Orth®+ has reported identical twins, 
one of whom was emmetropic with no 
fundus abnormalities while the brother's re- 
fraction was RE: —26.00, LE: —25.00 D. 
These myopic fundi showed peripapillary 
crescents with stretching changes at the pos- 
terior pole of both eyes. Marchesami** re- 
ported uniovular twins with identical corneal 
power and astigmatism in all four eyes. The 
refraction of three of these eyes was ~ 18.00 
diopters and their fundi showed large an- 
nular crescents with macula degenerative 
changes. The remaining eye at — 10.00 diop- 
ters showed only a small temporal crescent 
without degenerative macula changes. Mar- 
chesani concluded that these myopic changes 
were dependent upon stretching and were 
not heredodegenerative in nature. 

The myopia of prematurity also can be 
of value in resolving this question. Although 
at the present time these patients are too 
young to exhibit the late changes associated 
with high myopia, their posterior fundus 
changes are indistinguishable from patholog- 
ical myopia in the early stages of the disease. 
Crescent, as well as pallor, tesselation and 
fine pigment mottling of the fundus all can 
be detected in youngsters with a history of 
premature birth with oxygen treatment in 
the absence of a family history of myopia. If 
other myopic changes, notably chorioretinal 








fi 
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atrophy, supervene in later years their bio- 
mechanical pathogenesis will be strongly in- 
dicated. Prematurity is an Important factor in 
producing a discordance of refraction in uni- 
ovular twins® and it is this mechanism 
which possibly accounts for the refraction 
disparities contained in the twin studies of 
both Orth and Marchesani. 


SUMMARY 


In this study of the relationshi p of myopic 
fundus changes and axial length in 1437 eyes 
the following results were obtained: Cres- 
cent formation was demonstrated as di- 
rectly related to increased axial length in 
incidence (p < .01) as well as type and size, 
Chorioretinal atrophy was demonstrated to 
be related to increased axial length (p < 
OL) but age also plays an important role in 
the production of this defect ( p < 01). 
Fuchs’ spots and lacquer cracks, although 
occurring in eyes of greater axial length, 
cannot be directly correlated with increasing 
axial length. This is possibly the result of 
changes in the morphology of these lesions 
with age. Posterior staphyloma is directly 
related to increased axial length (p < 01). 
Crescent formation is present in all eyes 
exhibiting other myopic fundus lesions. 
Chorioretinal atrophy occurs very frequently 
in eyes with Fuchs spots. Chorioretinal 
atrophy usually of an extensive degree oc- 
curs in eyes of patients above the age of 40 
years who have posterior staphyloma. 

Although these results do not conclusively 
rule out abiotrophy in the pathogenesis of 
myopic fundus changes the significant cor- 
relation of crescent formation, chorioretinal 
atrophy and posterior staphyloma with in- 
creased axial length is strongly suggestive of 
some element of biomechanical effect. The 
occurrence of these myopic changes in pa- 
tients with the connective tissue diseases of 
Marfan’s syndrome and Ehlers-Danlos syn- 
drome also tend to indicate the involvement 
of biomechanical factors. 

This conclusion is further supported by 
two previous uniovular twin studies and 
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tentatively, by the fundus changes in the 
myopia of prematurity. 
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CRYOEXTRACTION OF CATARACTS IN GLAUCOMATOUS EYES 


ANDREW DE Roerru, Jr, M.D. 
New York, New York 


A significant advance’® in cataract sur- 
gery in recent years was the introduction of 
the cryoextractor. This new method was ob- 
served to be most useful in complicated cata- 
racts. Therefore, it was thought advisable to 
examine the usefulness of cryoextraction of 
cataracts in eyes with glaucoma, since lens 
extraction in glaucomatous eyes is often a 
complicated procedure. This is particularly 
the case in eyes with advanced glaucoma that 
have been treated with strong miotics for 
many years or in eyes that had previous 
glaucoma surgery. 


METHODS 


All patients utilized in this study were pri- 
vate patients and all procedures were done 
by the same surgeon. Initially, 188 patients 
were considered in this investigation; they 
all had cataracts and primary glaucoma, ei- 
ther chronic simple or angle closure in type. 
The patients’ ages ranged from 45 to J3: 
with an average age of 68 years. As much as 
possible, patients with other eye conditions, 
such as corneal disease, retinal pathology, 
amblyopia ex anopsia, uveitis, etc., were ex- 
cluded; thus, 179 eyes were included in the 
final tabulation, They all had well estab- 
lished primary glaucoma of several years’ 
duration, with various degrees of field loss 
and cupping. Ninety-nine of them had previ- 
ous glaucoma surgery, either iridectomy or 
filtering procedure. One hundred twenty-six 
eyes were treated with phospholine iodide in 
various concentrations, anywhere from three 
months to five years, prior to cataract ex- 
traction; 41 eyes had had a variety of other 
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antiglaucomatous medications. 

For the sake of uniformity, all cataract 
operations were done in the same manner. 
The only variable was the use of the cryoex- 
tractor in 102 eyes, and forceps or eriso- 
phake in 77 eyes. Local anesthesia was uti- 
lized throughout this study. A limbal-based 
conjunctival flap was dissected and the cor- 
neoscleral incision was carried out above 
with keratome and scissors, No attempt was 
niade to try to save filtering blebs: the inci- 
sion was made in the same manner whether 
there was a filtering bleb present or none at_ 
all. Again, for the sake of uni formity, sector 
iridectomy was done in every eye unless it 
was already present; if the previous iridecto- 
my was a peripheral one, this then was com- 
pleted so that all eyes ended up with sector 
iridectomies. Three 6-0 plain catgut sutures 
were post-placed to close the corneoscleral 
incision and the same suture was employed 
also for the closure of the con Junetiva. 

All 102 lenses in this series were removed 
with the Bellows or the Amoils cryoprobes, 
employing the sliding technique. The re- 
maining 77 lenses were extracted with either 
a cross-action forceps or the Bell ertsophake. 
Enzymatic zonulolysis was not used in this 
study, The postoperative followup period 
varied from 14 to 108 months ( average 28). 


RESULTS 


Table 1 shows that all but one of the ex- 
tractions performed with the cryoprobe were 
intracapsular, while only 8566 of the for- 
ceps-erisophake series were intracapsular 
procedures. The only extracapsular opera- 
tion carried out with the cryoprobe resulted 
in complete removal of the capsule and most 
of the lens. The minimal amount of loose 
cortex remaining in the anterior chamber 
was irrigated out with ease. 

Table 2 shows the complications of the op- 
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l TABLE 1 
© RESULT OF CATARACT OPERATION IN GLAUCOMATOUS 
EYES, COMPARING CRYOEXTRACTOR AGAINST 
FORCEPS OR ERISOPHAKE 


Cryo- Forceps or 
extractor Erisophake 
oi No. eyes 102 a 
-. Previous glaucoma surgery 58 41 (53%) 
Coo Intracapsular 101 65 (85%) 
Extracapsular 1 12 (15%) 


© eration. Vitreous loss occurred in only three 
<o of the cryoprobe series as compared to 9% 
with the other procedures. There was only 
one iris prolapse and that took place follow- 
ing a cryoextraction. There were six cases of 
postoperative intraocular hemorrhage in each 
oov series, none of them serious in nature. 

The cryoprobe series had somewhat better 
visual results as compared with the forceps 
and erisophake (Table 3). Vision of 20/ 
40 or better was obtained in 55 eyes done 
with the cryoextractor as compared to only 
30 eyes operated by the other methods. 

Concerning most of the other complica- 
tions that are commonly seen following sur- 

gery, there was no obvious difference be- 
tween the two series. For instance, shallow 
erior chambers were observed in several 
eyes of each series but they all deepened 
. | spontaneously within a few days and none 
= required special care. There was one retinal 
detachment in each series during the first 
year following surgery ; both patients were 
operated for this complication and the reti- 
nas were successfully reattached, resulting in 
20/40 final vision in both cases. There were 
no cases with severe postoperative uveitis or 
infection and none of these eyes became 
atrophic. There was minimal corneal edema 
in several eyes in the immediate postopera- 
© tive period, but all corneas cleared com- 
< pletely by the time the eyes healed. 
One of the most common complications of 
eryoextraction is contact between the tip of 
__ the probe and the iris or cornea. Occasionally 
-this can result in permanent damage to these 
tissues: In most instances, however, the fro- 
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zen tissue is irrigated free with saline and 
the contact with the cryoprobe can be broken 
off without damage. In this investigation, ac- 
cidental freezing of the iris and cornea was 
minimal because large sector iridectomies 
were done in every eye. Thus, exposure of 
the lens capsule was always adequate. This 
particular complication is more of a problem 
when cryoextraction is attempted through a 
round pupil. 

One of the major difficulties of cataract 
extraction in glaucomatous eyes are the iris 
adhesions, posterior synechias, due to the 
long continued use of strong miotics and 
previous glaucoma surgery. Usually these 
‘ris adhesions have to be broken with a cy- 
clodialysis spatula before lens extraction is 
attempted. Even following this precaution, 
many capsules are torn during extraction be- 
cause of these multiple synechias. The fact 
that 15% of the forceps or erisophake ex- 
tractions were extracapsular, to a great mea- 
sure, was caused by these adhesions weaken- 
ing the lens capsules. Cryoextraction, on the 


TABLE 2 
COMPLICATIONS OF CATARACT OPERATION IN 
GLAUCOMATOUS EYES, COMPARING CRYO- 
EXTRACTOR AGAINST FORCEPS 
OR ERISOPHAKF 





Cryo- Forceps or 
extractor Erisophake 
No. eyes 102 77 
Vitreous loss 3 790%: 
Iris prolapse 1 0 
Hemorrhage 6 6 (8%) 
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TABLE 3 
VISUAL RESULTS FOLLOWING CATARACT OPERATION 
IN GLAUCOMATOUS EYES, COMPARING CRYO- 
EXTRACTOR AGAINST FORCEPS 
OR ERISOPHAKE 
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Cryo- Forceps or 
extractor Erisophake 
No. eyes 102 77 
20/40 or better 55 30 (39%) 
20/50-20/200 31 24 (31%) 
Less than 20/200 16 23 (30%) 





mammaa paste Sere OR AAO OIRO LNCS I BOE peene 





aaan rom arrana naa aaa 





di 

i 

i 

a 

1 

| 

df 

1 
a 
4 
a 

H 
3 
aa 
á 
j 
si 

i 


56 AMERICAN JOURNAL OF OPHTHALMOLOGY 


other hand, prevents this complication ; it al- 
lows the lens to be removed intracapsularly, 
in spite of the fact that in the cryo series the 
cyclodialysis spatula was not used. 


DISCUSSION 


This study was undertaken with the pur- 
pose of comparing only the difference be- 
tween the cryophake and the forceps or eri- 
sophake method; everything else remained 
the same in both series and considerable at- 
tempt was made to achieve uniformity by ex- 
cluding all other variables throughout this 
investigation. The most significant result 
was the practical elimination of lens rupture 
during cataract extraction in glaucomatous 
eyes, all considered complicated cases. 

In the average, nonglaucomatous, uncom- 
plicated, cataractous eye, intracapsular lens 
extraction can be achieved regardless of 
what method is employed to remove the lens. 
In these eyes, the cryoextractor does not offer 
such a great advantage, but in many glauco- 
matous eyes, the situation is quite different. 
Because of previous glaucoma surgery and 
the long continued use of strong miotics, such 
as phospholine iodide, cataract extraction can 
be quite a complicated procedure in these eyes, 
For these reasons, before cryoextraction be- 
came so popular, lens extraction often ended 
up as an extracapsular procedure, as demon- 
strated by the results of this investigation. The 
present study clearly indicates that there is a 
considerable difference in the rate of capsule 
rupture in these two series. Since intracap- 
sular extraction is the preferred method of 
cataract surgery, any procedure that will in- 
crease the percentage of intracapsular extrac- 
tions should be seriously considered. 

There are also other advantages in cryoex- 
traction, as this investigation illustrated. For 
instance, the incidence of vitreous loss was 
lower in the series done with the cryophake 
as compared to the forceps-erisophake cases, 
Concerning the final visual results, the eyes 
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operated with the help of the cryoextractor 
had better vision than the other series. A 
note of caution, however, should be ex- 
pressed concerning visual results. Many of 
these eyes had visual field loss due to ad- 
vanced glaucoma ; therefore, the final visual 
result was considerably influenced by the 
glaucoma itself and was not entirely due to 
the cataract extraction, 

There are many advantages and some dis- 
advantages of cryoextraction in cataract sur- 
gery; most of the factors that apply to cryo- 
extraction in general, apply also to cryoex- 
traction in glaucomatous eyes, and it is not 
the purpose of this paper to discuss them. 
The main reason for this report was to dem- 
onstrate the superiority of cryoextraction 
over the forceps-erisophake method in glau- 
comatous eyes and to explain the cause for 
these good results. Because of this I believe 
that cryoextraction of cataract is helpful in 
many glaucomatous eyes and therefore I rec- 
ommend it, 


SUMMARY 


Cataract extraction was done in a series of 
glaucomatous eyes, both with the help of the 
cryophake and the forceps-erisophake meth- 
od. The surgical results were considerably 
better in the group of eyes operated with the 
cryoprobe; at the same time, less complica- 
tions were encountered with cryoextraction 
than were seen with the forceps-eriosophake 
method. 
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© The American Board of Ophthalmology 
(ABO), initially the American Board for 
`- Ophthalmic Examinations, conducted its 
first written test at the University of Ten- 
=o nessee College of Medicine December 13, 
`- 1916. The following day another written test 
“and then an oral examination were given. 
According to the ABO minutes, seven candi- 
dates passed and three failed. Cordes and 
Rucker! state that a written test was pro- 
vided until 1933, then discontinued until 
1939, when it was conducted by mail. The 
task of correcting the long and sometimes 
undecipherable essay-type questions led the 
= Board to discontinue the written in 1942. 
-In 1947, the written test was provided to 
‘screen out candidates not prepared to take 
the oral examination. It has been adminis- 
tered for that purpose every January since 
then. 
<> Tn 1952, the ABO introduced multiple 
choice questions (MCQ) into three of 10 
subjects. In 1953, they were used in seven 
subjects, and, since 1954, in all subjects. 
Adler? described the early experience with 
this test. 
In the past decade, members of several 
American boards, including Orthopedic Sur- 
gery,*> Neurological Surgery,” Internal 
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Medicine"? Anesthesiology, Dermatol- 
ogy, and Urology, described various as- 
pects of their examination methods and pur- 
poses. Additionally, during this period the 
fields of psychological measurement and test- 
ing in general stimulated much study and de- 
bate. It seemed worthwhile therefore to exam- 
ine the written test of the ABO—first, inas- 
much as the ABO appears to have been either 
the first, or among the first, of American 
Boards to adopt MCQ tests and to describe 
the results, and, second, to indicate the current 
experience with the test. 

Examinations may be divided into two 
main types—aptitude and achievement. In 
general, aptitude tests seek to learn the prob- 
ability of some person’s success in a field in 
which he is not yet trained. A large variety 
of such tests are available, ranging from 
evaluation of mechanical aptitude (Bennett™), 
to measurement of art aptitude (Horn’’), 
to the familiar scholastic aptitude test used 
by many colleges to aid in selection of stu- 
dents, to the nearly universally used medical 
student aptitude test given prior to admis- 
sion to medical school. 

According to Downie,'® any test that mea- 
sures the attainments or accomplishments of 
an individual after a period of training or 
learning is an achievement test. Achievement 
tests are not necessarily associated with 
classroom situations. Industries use them in 
hiring and placing new employees, colleges 
and universities use them in selecting new 
students, and the Armed Forces use them in 
classifying and assigning personnel. 

Examinations may be classified further as 








ae 


internal and external. The internal, such as 
the tests used by schools to evaluate their 
own students, are given locally to evaluate a 
group having a similar background. The ex- 
ternal examinations are more generalized 
and are usually provided for candidates hav- 
ing a variety of backgrounds to indicate the 
most competent in a group. Civil Service, 
professional licensure, and American Board 
examinations are examples. 

Achievement tests relate to a large variety 
of tests which seek to measure various as- 
pects of mental ability. Psychologists devel- 
oped a variety of definitions concerning as- 
pects of this ability in years past: 

Wechsler'—Intelligence is the aggregate 
or global capacity of the individual to act 
purposefully, to think rationally, and to deal 
effectively with his environment. 

Goddard"**—-The degree of availability of 
one’s experiences for the solution of imme- 


TABLE 1 
OE E DOMAIN 


Knowledge 


Knowledge of specifics 
Knowledge of ways and means of dealing with 
specifics 
Knowledge of the universals and abstraction in a 
field 
Comprehension 
Translation 
Interpretation 
Extrapolation 
Application 


Analysis 


Analysis of elements 
Analysis of relationships 
Analysis of organizational principles 


Synthesis 


Production of a unique communication 
Production of a plan, or proposed set of operations 
Derivation of a set of abstract relations 


Evaluation 


Judgments in terms of internal evidence 
Judgments i in terms of external, criteria 
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diate problems and the anticipation of future 
ones. 

Perman®—The ability to think in terms 
of abstract eae 

Stoddard**—-Intelligence is the ability to 
undertake activities that are characterized by 
difficulty, complexity, abstractness, economy, 
adaptiveness to a goal, social value, emer- 
gence of originals, and to maintain such ac- 
tivities under conditions that demand a con- 
centration of energy and a resistance to emo- 
tional forces. 

Binet**-The capacity to judge well, to 
reason well, and to comprehend well, 

There are a number of different factors in 
psychologic measurements and there are spe- 
cialists in many areas. Of particular current 
interest are: i 


1. The domain of knowlec Ige measured. 
2. The method of measurement: 
A. Observation. 
B. Testing: 
i, Oral tests. 
i. Written tests: 
(a) Essay type. 
(b) Objective tests. 
3. Selection of topics: 
A. By individual experts. 
B. By committees, boards, trustees. 


C. By peer groups (those already 
passed}. 


4, Question construction. 

. Test scores: 
A. Reliability of test in measurement. 
B. Validity of test in its purpose. 


ort 


A committee of college and university ex- 
aminers, in a series of meetings between 
1949 and 1953, developed a theoretical 
framework classifying the goals of the edu- 
cational process. They” recognized three 
major domains of knowledge: the cognitive, 
the affective, and the psychomotor. The. cog- 
nitive domain includes those objectives 
which deal with the recall or recognition of 
knowledge and the development of intellec- 
tual abilities and skills (Table 1). The affec- 
tive domain** includes those objectives which 
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-2 describe changes in interest, attitudes, and 
-yalues, and the development of appreciations 
and adequate adjustment (Table 2). The 
2 psychomotor domain relates to motor skills, 
but here the committee found so little done 
< about it in secondary schools or colleges that 
© the classification was not useful. 





TABLE 2 
AFFECTIVE DOMAIN 


ane ar eh a ET EEE aramea mienens nam 


< Receiving (attending) 
< Responding 

Valuing 

Organizing 

Characterizing by a value or value complex 
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. In recent years, the MCQ Committee of 
ABO members classified the subjects of the 
examination in 12 different areas (Table 3). 
i < The aspects of the applicant’s ability thought 
to be tested are listed in Table 4. In the ini- 
tial years of use of the MCQ test, much con- 
sideration was given to these abilities, but in 
recent years it has become apparent that 
Co these factors are more theoretical than prac- 
tical. 
© The ABO written questions have been 
srepared by a committee over a period of 
years. The committee usually meets twice 
“annually. The topics are derived from cur- 
rent textbooks and the current literature. 
AN ew questions are distributed in advance 
and then discussed by the committee. In each 
written test about 75% of the questions have 
been used previously and about 25% are new 
questions. Each member of the committee 
takes the examination before final approval, 
and the committee then reviews each ques- 
. tion and each committeeman scores his own 
aper. 
The ABO written test relies mainly upon 
two types of questions. In the first type, the 
“question consists of a stem or initial state- 
ment followed by four or five items. One of 
-the test items is correct and the remainder 
either false or less appropriate than the cor- 
ct item.» These items which are not correct 
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are known as distractors. An example of this 
type of question is: 


Ophthalmoscopic examination of a 40-year-old 
man discloses a slate-gray, flat area in the lower 
nasal section of the fundus, the size of the optic 
nerve head, The retinal vessels pass over this un- 
disturbed. No hemorrhages or exudates are visible. 
There is no field defect. Which of the following — 
would you advise? 

Enucleate the eye. 

Observe for progression. 

Institute a search for a primary malignancy. 
Order radioactive phosphorus uptake studies. 
Use photocoagulation. 


Unt Fe Ga N 


The second type of question consists of 
matching parts. An example is: 
Before the number in Column 1 places the letter 


from Column 2 that seems most appropriate 


Column 1 Column 2 


(c) 1. Wound healing a. Vitamin A 

(d) 2. Caleareous deposits b. Vitamin B 
and conjunctiva ce. Ascorbic acid 

(a) 3. Keratinization of d. Vitamin D 

bulbar conjunctiva e. Vitamin E 

(b) 4. Caecocentral scotoma f. Vitamin K 

g. Vitamin P 


A surprising amount of effort goes into 
the construction of good questions, and often 
questions which appear appropriate to the 
committee are unsatisfactory in actual use. 
There are a variety of rules of thumb that 
are useful. Terms that qualify, such as 
never, always, most frequently, usually, and 
the like, are meaningless unless defined in 
advance. Distractors which are grammatically 
incorrect, or not in grammatical agreement 


TABLE 3 
SUBJECTS OF THE MCQ TEST 


aa cnt) annnm nearer a a tt ll LERNER ETT NERA RAIL LAPIN TOE AY 


1. Anatomy and histology 

2. Embryology and developmental anomalies 
3. Biochemistry, nutrition and metabolism 

4, Physiology 

5. Microbiology, immunology, and external dis- 

eases 

6. Optics and refraction 

7. Medical ophthalmology (systemic diseases) 
8. Ocular motility 

9. Neuro-ophthalmology 
10. Pharmacology, toxicology, and therapeutics 
11. Histopathology 

12, Surgery 
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TABLE 4 
ASPECTS OF ABILITY TESTED 


enre cen beer eeen manne ra nanana attra mae EA aa ee uterine aa phherae hem 


1. Recall of information 

2. Understanding and application of basic knowledge 

3. Relation of pathogenesis to disease process 

4. Evaluation of clinical data 

5. Utilization of diagnostic and therapeutic pro- 
cedures 

6. SOUEN and rec Sorma of A om enoue 
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with the stem, are excluded quickly by a 
skilled applicant. The use of double or triple 
negatives makes it difficult for the applicant 
to rearrange his answering process and may 
make a question more a test of grammar 
than one concerning the topic being tested. 
The alternatives should follow plausibly and 
grammatically from the stem and should be 
parallel in grammatical form. Additionally, 
the items should not contain clues which are 
helpful in answering other questions or 
which are so mutually exclusive as to indi- 
cate that one or the other cannot be true ina 
particular set. Additionally, when items are 
overlapping and the candidate knows that 
only one answer is correct, he knows that 
neither is correct, and knows he should seek 
the alternative from the remainder. An addi- 
tional problem is presented by an item which 
contains more than one answer which might 
be interpreted as being half correct and half 
wrong. A most serious defect is inclusion 
of a question containing factually incorrect 
Or inappropriate statements. The talented 
candidate recognizes that the examiner is un- 
aware of the proper answer and thereafter 
may attempt to simulate the mental processes 
of the examiner rather than answering the 
question directly. 

More fundamental is the question of 
whether or not the question concerns in- 
formation or a problem which is appropriate 
to testing. Not surprisingly, each committee 
contains members who believe some items to 
be too easy, or too hard, or too theoretic, or 
not relevant to the practice of ophthalmology 
or the like. 
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The ABO written test is scored and ana- 
lyzed in several ways. Each item is graded 
right or wrong, and the percentage of the 
group answering the question correctly indi- 
cates its difficulty. There is much debate con- 
cerning the use of very hard or very easy 
questions. The rank of each candidate stays 
the same when all answer an easy question 
or fail to answer a difficult question. Thus 
questions which are answered by nearly all, 
or not answered by nearly all, serve no pur- 
pose in discriminating between good and 
poor candidates. The results of the 1970 
ABO written test are shown in Table 5. In 
1970, there were a total of 777 correctable 
items divided between two types of ques- 
tions. The mean percentage answered cor- 
rectly was 82%. Only 19% of the questions, 
were so difficult as to be answered correctly 
by less than 69% of the 461 applicants tak- 
ing the test. 

The internal consistency of the test (reli- 
ability coefficient) relates to the reliability of 
the test on repeated measurements. The basic 
question is whether each candidate would re- 
ceive the same grade each time he took the 
test, if his store of information remained the 
same, his health unchanged, his motivation, 
and the like. One way of measuring reliabil- 


TABLE 5 
ABO 1970 WRITTEN EXAMINATION 


: Total Type A Type B 
3k YY, $ 
rr Mee Tested (Yes-No) (choice) 
90-.99 338 321 17 
80~-.89 175 161 14 
70~.79 121 112 9 
60~.69 70 63 7 
50~.59 27 24 3 
40~ 49 17 13 4 
30-.39 21 16 5 
20-.29 6 6 0 
10-.19 i i 0 
01-,09 i 1 0 
Total 777 718 59 
Mean P 82 82 75 


i Beret: based on correctly answered ques, 
tions. : 
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TABLE 6 
ABO 1970 WRITTEN EXAMINATION 


r Total Type A Type B 
r Mamie Tested  (Yes-No) (5- choice) 
60-.69 7 6 1 
50-.59 58 45 13 
.40-.49 120 107 13 
.30-.39 143 130 13 
20.29 131 122 9 
16-.19 88 85 3 
01~.09 55 55 0 
.00—-below 175 168 7 
Total 777 718 59 
Mean r 23 23 35 





` ity is to contrast the score obtained on even- 
numbered items with the score obtained on 
odd-numbered items or to contrast the score 
in the morning one-half of the test with the 
score in the afternoon test. The 1970 test 
had a reliability coefficient of 0.96 based on 
the Kuder and Richardson®* formula 20: 


l sum p* X gt l 
SDł (45.7)? 


© Since a perfect score would be 1.00, this 
í ugg gests a high level of internal reliability. 
~The relationship between scores on each 
item and scores on the test is provided by the 
product-moment coefficient of correlation (7 
value). Flanagan? states that in selecting 
items there are two primary considerations. 
First, does the item discriminate between 
persons having much of the quality being 
~ measured and persons having a relatively 
small amount? Second, is the difficulty level 
< of the item suited for the group for which it 
‘is intended? He shows the values of the prod- 
ict-moment coefficient of correlation corre- 
ponding to given Spe alae of success in 
he | upper and lower 27% of the criterion 


0.96 = 


777 (No. items) 
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J . p=proportion of individuals responding to 
‘each item correctly. 

t g=1 ~p. 

t SD = Standard deviation squared. 
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group. The results of this analysis are shown 
in Table 6. 

Items score below 0.1 when members of 
the upper and lower group each answer an 
item equally well (or poorly). Good items 
are those which discriminate at a level of 0.2 
or more (Fig. 1). Inclusion of items with an 
r value of less than 0.1 is debated because 
they do not discriminate between the very 
good and very poor; they serve only to 
lengthen the test without changing the rela- 
tive rank of applicants. 

The test is given solely to indicate those 
most likely to pass the oral examination. 
The predictive validity is determined in sev- 
eral ways. 

It must be appreciated that the written and 
oral tests are scored differently. The written 
test is machine scored, a percentile rank de- 
termined, a scatter diagram or performance 
curve constructed (Fig. 2), and a cut-off 
point determined on the left slope at a level 
where clustering of grades ceases or the 
curve markedly changes slope (Adler*). 

In general, oral examinations vary more 
than written. Inherent difficulties include 
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showing the values of the product-moment coeffi- 
cient of correlation in a normal bivariate population 
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Fig. 2 (Newell, Leopold, and Adler). The total raw score of frequency distribution of 461 candidates 


who took the 1970 written test of the ABO. 


differences among examiners in their prefer- 
ence for certain questions, their pattern of 
conducting examinations, and pacing of the 
examiniation. Other defects described by 
Evans, Ingersoll, and Smith?* include len- 
iency, logic, contrast, proximity, and the 
like. Advantages of an oral examination in- 
clude good testing for poise, interest in peo- 
ple, understanding, general appearance, or- 
ganization of ideas, use of the language, 
grasping a point quickly, and responding ac- 
curately to a question, 

In addition to inherent variations, the 
ABO oral examination is graded differently 
than the written. To pass, a candidate must 
have an average of not less than 75%, no 
grade of 65 (the minimum grade) in any 
of seven topics, and no more than two grades 
of 70. Such is the experience with this exam- 
ination that in recent years less than 6% of 
grades are 70 or less (Table 7). Average score 
of candidates in 1969 was 82.7, median 82.9, 
and standard deviation 4.2. 


To test the validity of the written test in 
predicting results of the oral, several mea- 
sures are employed. Figure 3 shows the per- 
centile rank on the written, plotted against 
the percentage of the group passing all of 
the oral examination. It is evident that those 


TABLE 7 
ABO 1969 ORAL EXAMINATION 


Te fasten ren Ne tN ALOE SS t Are CCH EAHA EA AAAA a aAa Oan N 


Phila- Chicago 
delphia (168) 
(182) ý 
External disease 3.8 4.8 
Histopathology a0 12.0 
Medical ophthalmology 8.8 6.5 
Neuro-ophthalmology 3.3 r i 
Ocular motility 4.9 A i 
Refraction 4.4 5.4 
Surgery Se 1.8 
Average 5.2 5.6 
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l F ig. 3 (Newell, Leopold, and Adler). The percen- 

oyle rank of candidates taking the 1969 written test 
contrasted with the percent receiving oral grades of 
more than 75. 


scoring in the lower 40th percentile achieve 
significantly fewer grades of 75% or more 
than those in the 50th percentile. This is also 
_ indicated in Table 8 in which the percent 
passing the oral is contrasted with their 
ores in the written test. 
= However, inasmuch as those in the group 
-= scoring lowest in the written test never have 
an opportunity to take the oral, the figure is 
biased, but in the direction of suggesting the 
validity of the written test in predicting those 
who will do poorly in the oral (percentile 
ranks are corrected to indicate only those who 
are admitted to the oral). 
A coefficient of correlation derived to test 
the relation between the average score in the 
_ oral and the percentile rank in the written 
<c indicated a value of 0.71 in 1969. This value 
is considered good by test scorers. It may 
also be interpreted that the same trait 1s 
tested in both the oral and the written. 
The written test grade was contrasted with 
- written test percentile rank for those who did 
< very well in the oral (an average grade of 
86% or more) or poorly in the oral (an 
average grade of 79% or less test (Table 9). 
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Medical educators, particularly those as- 
sociated with American specialty boards, de- 
vote increasing attention to the examination 
procedures. Written tests to screen those un- 
likely to pass the oral examination are more 
common. As might be expected in testing 
thousands of candidates with a variety of 
backgrounds, the passing rate in the oral ex- 
amination varies markedly with different 
boards (Table 10). 

These data cannot be read uncritically. All 
boards find that candidates who take the ex- 
amination soon after they complete their res- 
idency do better than those who delay. Can- 
didates who fail their initial examination of- 
ten fail subsequent examinations. The 
American Board of Ophthalmology delays 
issuance of their certificate to candidates 
who “condition” a subject, but these are not 
listed as failures. Additionally, different 
boards evaluate the significance of their cer- 
tificates differently. Fields in which the certi- 
fied specialist is likely to be a consultant are 
said to have a lower passing rate. 

Because of the large number of candidates 
failing the American Board of Neurological 


TABLE 8 
PREDICTIVE VALUE OF ARO WRITTEN TEST 
& Passing Oral Test 
Written Test pn nme ~ 
1965 1969 
Lower 30€% 53 72 
Middle 40°, 85 93 
Upper 30% 08 100 
TABLE 9 
COMPARISON OF WRITTEN AND ORAL 
GRADES, CHICAGO, 1969 
pee Oral Average Oral 
Written Test Grade Grade 
Rank 79 or jess 86 or more 
(29) (30) 
Lower 1/3 37.3% 3.4% 
Middle 1/3 10.2% 16.9%, 
Upper 1/3 1.7% 30.5% 
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TABLE 10 
PASSING RATE OF VARIOUS BOARD EXAMINATIONS 


E n TAE E E EUR LONIL E e OEN te RET RO EAA Ot Ay E a nen A a a spat cee temnmnemvurmetaneuen 


Board of Examiners Results Year 
Anesthesiology 51.6% 1962 
Internal Medicine 62.0%, 1962-68 
Neurosurgery 66.0%" 1950-67 
Ophthalmology 82.8%, 1966 
83.1% 1967 
Orthopedics 68 .9&%, 1968 
71.9% 1969 
Pediatrics 83.0%, 1966 
78.5% 1967 
Royal College Surgeons 25.0% 1968 


* Approximately. 


Surgery examination, Hubbard, Furlow, and 
Matson”? initiated a written test for resi- 
dents in 1964. Not enough experience has 
accumulated to evaluate the study except to 
indicate that those who failed the oral did 
poorly in the written. 

The American Board of Orthopedic Sur- 
gery, in 1964, began development of two 
main areas, the first relating to subject mat- 
ter and the second to the cognitive domains 
they wished to test. Initially, they defined the 
professional qualitites and characteristics of 
the orthopedic surgeon by means of a critical 
incident study. This has been defined by its 
developer, Flanagan,” as a “set of proce- 
dures for collecting direct observations of 
human behavior in such a way as to facilitate 
the potential usefulness in solving practical 
problems and developing broad phychologi- 
cal principles.” He defines incident as being 
“any observable human activity that is suffi- 
ciently complete in itself to permit infer- 
ences and predictions to be made about the 
person performing the act.” 

Subsequently, 1100 orthopedic surgeons 
described 1700 individual incidents which 
these surgeons believed to be examples of 
competency or incompetency in their fellow 
orthopedic surgeons. On the basis of these 
responses, a series of nine major perfor- 
mance categories were elicited which the ex- 
amination committee of the American Board 
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of Orthopedic Surgery thought to be essen- 
tial for competent surgeons (Table 11). A 
total of 94 critical behaviors were specified. 
Next, they re-evaluated the written and oral 
examination and the individual test items in 
both the written and oral were divided into 
six categories (Table 12). 

The initial experience with the orthopedic 
surgery examination revealed several inter- 
esting features. Residents demonstrate a sig- 


TABLE 11 


AMERICAN BOARD OF ORTHOPEDIC SURGERY 
EXAMINATION PERFORMANCE CATEGORIES 


terion 
detrtmnaaronmnien= a: LN TI OL nnana aaaea nna a ern a ENNAN a iaeano 


1. Skill in gathering clinical information 
a. Eliciting historical information i 
b, Obtaining information by physical 
examination 


2. Effectiveness in using special diagnostic 
methods 
a. Obtaining and interpreting x-ray films 
b. Obtaining additional information by 
other means 


3. Competence in developing a diagnosis 
a. Approaching diagnosis objectively 
b. Recognizing condition 


4. Judgment in deciding on appropriate care 

a. Adapting treatment to individual case 

b. Determining extent and immediacy of 
therapeutic needs 


ort 


. Judgment and skill in implementing treatment 
a, Planning the operation 
b. Making necessary preparations for operating 
c. Modifying operative plans according to 
situation 


6. Effectiveness in treating emergency patients 
a. Handling patient 
b. Performing emergency treatment 


7. Competence in providing continuing care 
a. Postoperative attention 
b. Monitoring patient's progress 


8. Effectiveness of physician-patient relationship 
a. Showing concern and consideration . 
b. Relieving anxiety of patient and family 


9. Accepting responsibility for welfare of patient 
a. Recognizing professional capabilities and 
limitations 
b. Relating effectively to other medigal persons® 
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TABLE 12 


AMERICAN BOARD OF ORTHOPEDIC SURGERY 
TEST CATEGORIES 


tiraran namana e a tte aaar e d Aea anndan tata aanaama ame I tne 


1, Surgical skill 
2. Professional habits and attitudes 
3. Ability to recall information 
4. Ability to interpret and analyze data 
5. Ability to solve problems (including clinical judg- 
- ment) 
6. Ability to relate effectively to patients and col- 
leagues 








"nificant increment of knowledge from year 
-ito year. However, some residents in the first 
© year of training appear to have acquired 
more knowledge than others have in their 
o fourth year. Miller? believes that this indi- 
cates that the elements of problem-solving 
tested by the test are neither a central ele- 
ment of residency training nor uniformly 
improved by the residency experience, Con- 
trariwise, this may be interpreted to mean 
that the questions measure aptitude rather 
than achievement. On clinical management 
_ problems designed to probe problem-solving 
skill, the mean scores were essentially the 
< “same from year to year. 
ad The orthopedic training study group con- 
trasted the performance of 150 examiners 
with that of candidates, On simple diagnostic 
problems, there was no difference in score 
between the two groups. On problems which 
focused upon therapeutic decisiveness, the 
examiners did somewhat better than candi- 
dates. On problems which combined both as- 
pects of management, examiners as a whole 
were significantly less competent in assem- 
bling diagnostic information before taking 
some therapeutic action. The difference was 
not evident in comparison of candidates and 
examiners who were under 47 years of age 
or who had an academic appointment, but 
among older practitioners the leap to action 
=- on the basis of limited data was increasingly 
% apparent. This led Miller to believe that 
these superiors did not teach the systematic 
<. process of problem identification, hypothesis 
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setting, and testing. This led the American 
Board of Orthopedic Surgery to conclude 
that the time devoted to training was a vul- 
nerable criterion of professional competence 
and that it could be safely abandoned. 

Nattress* believes the value of this exami- 
nation lies primarily in the information pro- 
vided to the individual examinees about their 
performance and to the chiefs of orthopedic 
residency programs about the performance 
of their residents. A secondary value is a po- 
tential one, for the mass of data being col- 
lected each year will provide the foundation 
for a number of longitudinal studies not only 
of orthopedic surgeons and orthopedic sur- 
gery but also of graduate medical education 
and professional competence. 

The topic of educational measurement is 
interesting and one that has been the subject 
of much study and inquiry. Physicians, par- 
ticularly, constitute an unusual group inas- 
much as many have taken similar examina- 
tions for entrance to college and medical col- 
lege, for licensure, and for certification. As 
might be anticipated, there is a high degree of 
correlation between such tests, and one may 
establish good correlations between good 
training programs, good training directors, 
and good examination performance. The cor- 
relation is deceptive, however. If a student 
does well enough in the college aptitude test to 
enter a good college and follows this with 
graduation from a good medical school, it is 
unlikely that he will train in a residency pro- 
gram recognized as poor or one having a less 
than superior director. One thus develops a 
series of self-supporting observations which 
may or may not be significant. 

Academically and politically, there is in- 
creasing criticism (and defense) of the ex- 
amination process. There are strong com- 
mercial and educational interests that favor 
testing, while critics insist that the tests often 
do not measure what they purport to mea- 
sure, affront the unusually talented, and pe- 
nalize those whose background differs from 
that of the examiner. Thus some colleges are 
discontinuing the aptitude tests previously re- 
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quired of applicants because they find suc- 
cess and the completion of college is more 
closely related to high school performance 
than to test grades. 

Many of the criticisms directed at spe- 
cialty boards (often by their own members) 
are not applicable directly to the ABO. In the 
ABO oral examination, the failure rate is not 
excessive when contrasted with that of other 
specialty boards. It is possible to be certified 
by a preceptorship and without formal resi- 
dency training, although very few candidates 
pursue this course. The special training time 
requirement is less than that of most other 
specialty boards. In addition, the ABO does 
not require preliminary training in general 
surgery as is required by a number of other 
specialty boards whose diplomates do surgery. 
The trend with all boards is toward fewer re- 
strictions than previously, and recently the 
ABO eliminated the requirement for intern- 
ship. 

The question of selection of topics is in- 
teresting and has been studied intensively. 
The use of the critical incident technique to 
establish criteria for professional behavior 
for internists and orthopedic surgeons led to 
the description of many similar and desirable 
patterns to govern professional conduct. 
Some of these criteria involve psychologic 
attributes which many critics believe cannot 
be measured. 

There are two major areas of concern re- 
lating to specialty boards, The first area of 
concern pertains to those candidates who fail 
the written qualifying test and never have the 
opportunity to take the oral examination, In- 
cluded in the group must be individuals who 
are adequately trained, but because of unfa- 
miliarity with the language, examination am- 
nesia, or the like, do poorly in the written test. 
The American Board of Internal Medicine is 
currently engaged in a pilot study through 
which they hope to identify those who do well 
in the oral and poorly in the written test and 
learn the basis for this discrepancy. 

The second main area of concern is the 
conduct of the oral examination. Here, the 


material examined, the numb: 
the relative importance diffe 
place upon different topics, ; 
difficult to evaluate than in t 
Fortunately, the American Bo 
mology denies no candidate | 
cause of a single oral examin 
no American Board has elimir 
in the oral examination.” 
The results of this study s 
written test of the American 
thalmology is fairly reliable 
those admitted to the oral exai 


SUMMARY 


Multiple choice questions | 
to screen candidates for ad 
oral examination of the Ame 
Ophthalmology since 1952, 
selected by a committee of Ł 
The written test is fairly acet 
ing those who will pass the o: 
of the Board, and in 1969 tt 
correlation was 0.71. 
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THE FINE STRUCTURE OF HUMAN SCLERAL COLLAGEN 


MANFRED Spitznas, M.D. 


San Francisco, California 


After study of the fine structure of rabbit 
scleral collagen,’ it was possible to investi- 
gate the structure of the collagen fibrils in 
human scleral tissue as well. As in the rabbit, 
the maximum diameter of collagen fibrils 
from the outermost parts of the sclera in the 
human eye is distinctly greater (about 125 
nanometers on the average, Fig. 1-A) than 
the diameter of fibrils from the innermost 
portion of the sclera (about 62 nanometers 
on the average, Fig. 1-C). This is only half 
the diameter of the collagen fibrils in corre- 
sponding areas of the rabbit sclera. This 
change of diameter of the fibrils is gradual 
and progresses throughout the whole thick- 
ness of the sclera. It is found in all regions 
of the eye. The periodicity of the cross stria- 
tion is independent of the diameter of the 
fibrils, consistently measuring about 65 na- 
nometers (Figs. 1-B and D). Bundles of 
thinner fibrils with the diameter of precolla- 
gen fibrils can also be found in the human 
sclera adjacent to fibroblasts. 


SUMMARY 


The diameter of collagen fibrils in the 
outer parts of the human sclera is distinctly 
greater than that of the fibrils in the inner 


sclera. This corresponds to findings in the 
rabbit. 
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Fig. 1 (Spitznas). Postequatorial human sclera. 
(A) Cross-sections of collagen fibrils from the 
outer layers of the sclera (80,000). (B) Longi- 
tudinal section of a collagen fibril from the outer 
sclera showing periodic cross striation (80,000). 
(C) Cross-sections of collagen fibrils from the 
inner layers of the sclera (80,000). (D) Longi- 
tudinal section of a collagen fibril from the inneg 
sclera showing periodic cross striation *( x 80,000). 


CILIATED CELLS OF THE RABBIT AND HUMAN IRIS STROMA 


Fr. Vrasec, M.D. 
New York, New York 


The most superficial cell layer of the ante- 
rior iris stroma presents several interesting 
problems. The present paper discusses an al- 
most unknown feature presented by this tissue 
in the normal adult rabbit and human iris. 
Several authors? have noted scattered cilia 
during electron microscope studies of the 
mesoderm surrounding the anterior chamber 

_of the eye, but the electron microscope seldom 
reveals the true number and topography of 
elements unless the very laborious technique 
of serial sections is used. This paper deals 

‘with the frequency, form and distribution of 
cilia in iris stroma cells, especially those of the 
anterior superficial layer in the rabbit and 
human. 


MATERIALS AND METHODS 


Flat frozen sections of albino rabbit, and 
some human, irises were used, fixed with 
_ formalin and impregnated by Jabonero’s sil- 
ver carbonate method, using solutions of 
high concentrations. Some sections were 
toned with gold, some mounted directly in 
balsam. No substantial differences in these 
techniques were noted. 


FINDINGS 


Examination of several hundreds of su- 
perficial flat cells revealed that almost all 
contained a cilium anchored to a basal body 
(a centriole) in the cytoplasm, at some dis- 
tance from the nucleus (Figs. 1 and 2). In 
most instances also, the other centriole was 
shown. The cilia were long, ending mostly 1n 
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a long, fine tip, with some terminating in a 
small spherule (Fig. 3). It was possible to 
esbablish the frequency, morphology and va- 
rieties of cilia, as well as different phases of 
their beat, the forward effective stroke of the 
straight cilium (Fig. 4), and the recovery 
beat in its bent and flexible phase (Fig. 5). 
Undulated cilia (Fig. 2) were rather rare. 
All cilia appeared almost parallel to the iris 
surface, sometimes a little beneath, some- 
times a little above, but in all cases visible 
from above, with the oil immersion lens, 
along their whole length. This fact explains 





Fig. 1 (Vrabec). Iris cell with a ciltum, the im- 
pregnation here is less, so that the basal body and 
centriole are clearly seen together with the cilium 
running to a fine tip (1300). 


why they were not recognized previously in 
sagittal sections, as their minute cross sec- 
tions were lost among countless similar sec- 
tions of cellular processes within the com- 
plex construction of the anterior iris surface. 
Cilia of the deeper iris stroma, while still 
frequent (Fig. 6), appear more seldom, and 
those attached to melanocytes seemed to be 
short (Fig. 7). However, it is difficult to tell 
if this is true, because the simultaneous im- 
pregnation of melanocytes impairs the study 
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Fig. 2 (Vrabec). Several flat cells of the rabbit iris surface. Flat frozen section impregnated with 
Jabonero’s silver carbonate method. Four cilia are shown (arrows) and a beaded nerve fiber (> 1300). 


* 


owing to the strong affinity of promelanin in a replica of the human iris surface. 

and melanin granules to silver. of these were stretched over the surface, 
some flat sections of the human iris, pro- sometimes across the pores (Fig. 9). 

cessed by the same method, showed cilia with 





their basal bodies in several superficial cells COMMENT 
(Fig. 8). Their identification was partly im- As pointed out, it would be difficult to re- 


paired by the pronounced iris pigmentation. cognize cilia in simple, routinely stained sag- 
It was also possible to demonstrate the ciha ital sections because their staining would be 


Fig. 3 (Vrabec). Long wavy 
cilium ending in a small spherule 


(x 1300). 











Fig. 4 (Vrabec). Two cells with cilia beating in 
phase, a forward stroke of a straight cilium (ar- 


fows) (1300). 


very light. However, a report by Magari” 
refers to some fine fibrils stained with ani- 
line blue emerging into the anterior chamber 
from the iris surface. This author also 
quotes Wolfrum,® who apparently saw some- 
thing similar. Whether both authors saw cil- 
ia or something else remains questionable. 
In personal communications, Drs. Smelser 
and Hogan both commented that they found 
such cilia in the course of their electron mi- 
croscope studies of the iris stroma as well as 
in the trabecular meshwork. Smelser and 
Ishikawa,‘ in their paper about the porosity 
of the iris, depicted such a cilium (Fig. 5) 
sectioned longitudinally in a stromal cell. 
Apparently it is difficult to work out their 
frequency in ultrathin sections. Orzalesi® de- 
scribes numerous centrioles in the iris 
stroma and, as he expressly states, much 
scarcer cilia. Considering that the cilia were 
exceptional, he did not ascribe to them any 
function. 

In the study reported here, they were 
found to be numerous and to perform all 
known phases of the cilium beat: neverthe- 
less, no clue as to their function has been ob- 
tained. In many areas, cilia of the neighbor- 
ing cells seemed to beat synchronously 
(Figs. 4 and 10). Also seen were numerous 
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fine beaded nerve fibers running very close 
to the superficial layer (Fig. 2), which is in 
accord with descriptions by Smelser and Ish- 
ikawa.‘ 

In a previous paper on the anterior iris 
layer and its ontogeny and phylogeny, Į ex- 
pressed the opinion® that, during develop- 
ment, the anterior cell layer of the iris stroma 
passes from the endothelium-like lining of 
the anterior chamber to a kind of less differ- 
entiated element differing from the mature 
fibrocyte. Reticulum fibers associated with 
these cells are described, a finding which 
has been repeatedly confirmed. In this re- 





Fig. 5 (Vrabec). A cell with strongly bent cilium 
in the recovery phase (1300). 





Fig. 6 (Vrabec). A deeper mesenchymal cell of 
the iris stroma. The cilium is a bit shorter and ends 
in a spherule (1300). 
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“ig. 7 (Vrabec), A melanoblas 
with typical branching processes 
and a very short cilium (arrow) 
close to the nucleus, a rather rare 
hnding (1300). 





Fig. 8 (Vrabec). Flat section of 
the superficial layer of the human 
iris. A cell with the cilium, basal 
body and centriole is shown (ar- 
row) in spite of much heavier pig- 


mentation € 1300). 





‘ig. 9 (Vrabec). A replica of 


the human iris surface with several 
cia (C) and a cilium stretching 
across a pore (P) (Wolfs replica 


» 


method, x800, formalin fixation). 








HUMAN IRIS 





fig. 10 (Vrabec). Three pairs of cells (rabbit) with cilia beating approximately im the same phase 


(1300). 


spect, it is interesting to recall numerous 
findings of cilia in the embryonic mesoderm 
some surrounding the anterior chamber, 
Brini and associates’ noted plentiful cilia in 
the embryonic endothelial cells, keratocytes, 
trabecular meshwork and even in embryonic 
ciliary musle cells. While the above-men- 
tioned tissues lost most of their cilia in the 
adult state, those of the anterior, and to some 
extent even of the deeper, stroma, cells, of 
the iris apparently remains as abundant as 
during the embryonic period. 

It is interesting that numerous ciliated pe- 
“ripheral endothelial cells are found in the 


cornea, as well as cilia in the trabecular 
meshwork. An example of the latter is 
shown in Figure 11. 
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Fig. 11 (Vrabec). An endothelial cell in monkey trabecular meshwork showing longitudinally cut cilium 
(arrow) (x16000). 
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LIGHT AND ELECTRON MICROSCOPIC STUDIES OF 
ORBITAL RHABDOMYOSARCOMA 


Frank M. Potack, M.D., ATSUSHI KANAI, M.D., anp C. Ian Hoop, M.D. 


Gainesville, Florida 


Rhabdomyosarcoma is the commonest 
primary malignant orbital tumor in children 
and young adults, + occurring usually be- 
tween the ages of five to eight years, Among 
the older age group, only two case reports 
have been found: one, a 70-year-old woman’ 
and another, a 78-year-old man.° The pur- 
pose of this paper is to report an orbital 
rhabdomyosarcoma in a 77-year-old man, 
giving particular reference to the problem of 
ultrastructural identification. 


CASE REPORT 


This patient, a man of 77 years, gave a history of 
progressive weight loss for six to eight months and 
the development of a soft mass under the left upper 
eyelid. The motility of this eye was limited, his vi- 
sion had decreased to perception of hand move- 
ments and ocular pain had developed. On examina- 
tion, he appeared emaciated and showed a partial 
blepharoptosis of the left upper eyelid which was 
thickened and protruded from the eve at least 8 mm 
Chiat). 

The upper eyelid was lifted with difficulty because 
of involvement of its conjunctiva by a partially ne- 
erotic brownish-red mass protruding from the up- 
per cul-de-sac (Fig. 2). This mass extended from 
the nasal to the upper temporal quadrant and ad- 
vanced to the corneal limbus centrally. Ocular mo- 
tility was impaired for upward gaze and there was 
slight limitation of downward gaze both laterally 
and temporally. The cornea was cloudy as a result 
of scarring, epithelial edema and superficial ulcera- 
tion centrally. The anterior chamber was slightly 
shallow, the lens cataractous and the fundus 
could not be observed. The intraocular pressure was 
22 mm Hg. 

An orbital exenteration with preservation of the 
skin of the eyelids and temporalis muscle tranplan- 
tation was performed. 

Seven months later, a regrowth of the tumor was 
observed in the orbital cavity. Radiation therapy 
was instituted, 
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PATHOLOGIC EXAMINATION 


After formalin fixation, the orbital con- 
tents were sectioned sagittally to expose the 
globe and tumor, which measured 28 mm 
(transverse) X 23 mm (anteroposterior) * 
18 mm (vertical). Anteriorly, the tumor €x- 
tended into the base of the upper eyelid, 
filled the upper fornix and almost reached 
the limbus. A thin layer of periosteum, 
which appeared incomplete centrally, covered 
the superior aspect of the tumor. Posteriorly, 
it reached the equator of the globe. Its cut 





Fig. 1 (Polack, Kanai, and Hood), Photograph of 
patient, showing appearance of left eye. 





Fig. 2 (Polack, Kanai, and Hood). Close-up of 
left upper eyelid and protruding tumor. The tissue 
was pinkish-white, with brownish-red spots in 
areas of hemorrhage and necrosis. 
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Fig. 3 (Polack, Kanai, and Hood). Histologic section of orbital tumor showing its apparent origin 


from the levator muscle and anterior extension. 


surface was firm, tan to white and its mar- 
gins sharp and distinct (Fig. 3). The levator 
muscle of the upper eyelid merged into the 
posterior surface of the tumor. The superior 
rectus passed deep to the tumor to insert 
into the sclera. 

Multiple paraffin sections stained with he- 
matoxylin and eosin, Masson’s trichrome, 
Wilder’s stain for reticulin and phospho- 
tungstic acid hematoxylin were available for 
light microscopy. Material for electron mi- 
croscopy was obtained at the time of surgery 
from the temporal portion of the tumor. It 
was cut into small (2 to 3 mm) pieces and 
immediately fixed in 2% osmium tetraoxide 
with phosphate buffer at 4° C for two hours. 


After this time, it was further subdivided. 
These pieces were then dehydrated through a 
series of ethyl alcohol solutions and embed- 
ded in Epon, 

Thick sections were stained with toluidine 
blue and studied simultaneously with the 
light microscope for orientation in electron 
microscopy. The embedded tissue was cut 
with a Porter-Blum microtome with glass 
knives and stained with uranyl acetate and 
lead citrate. Electron micrographs were taken 
with a Hitachi-H-11 microscope. . 

The tumor was composed of a highly cel- 
lular mass apparently arising from the leva- 
tor muscle, totally involving the distal por- 


tion of this muscle (Fig. 3), Areas of the i 


* 
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Fig. 4 (Polack, Kanai, and Hood). An area from the central portion of the tumor. Occasional typical 
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rhabdomyoblasts were seen in areas adjacent to this field (hematoxylin and eosin, x200). 


central portion of the tumor examined at low 
power showed highly anaplastic cells with 
scanty eosinophilic cytoplasm and almost no 
stromal tissue (Fig. 4). Numerous mitotic 
figures were also observed as well as giant 
cells and several multinucleated cells. Most 
cells had dark staining nuclei with coarse 
chromatin and prominent nucleoli. A few 
had more abundant eosinophilic cytoplasm 
which in some cells was strap-shaped, ellipti- 
cal or racket-shaped in outline. Cytoplasmic 
striations were observed only in a few of 
these cells in two areas in the center-most 
portion of the tumor as is shown in Figure 5 
An extensive search of both central and pe- 
ripheral areas of the tumor failed to show 
more of these cells. In the peripheral portion 
of the tumor the walls of several vessels were 
invaded by tumor and several were occluded 
by plugs of tumor cells. In addition, tumor ex- 
tended to the superior line of resection imme- 
diately posterior to the base of the upper eye- 


lid. The degree of anaplasia, abnormal mitosis 
and dedifferentiation was more evident in the 
lateral portions of the tumor (Fig. 6). Tumor 
cells invaded the lacrimal gland and other or- 
bital structures adjacent to the globe. The rest 
of the globe was essentially normal, except for 
corneal ulceration involving one-third of the 
stromal thickness. The diagnosis was pleo- 
morphic rhabdomyosarcoma’ of the orbit. 

Electron microscopic pictures taken at 
%11,000 showed that tumor cells had large 
nuclei with prominent nucleoli frequently 
showing invagination of the nuclear envelope 
(Fig. 7). Dense particle aggregates were 
observed in the nuclear matrix of dividing 
cells: these varied from 45 to 55 p and were 
larger than free cytoplasmic ribosomes 
(granules) seen in Figure 8. 

Mitochondrial abnormalities were one of 
the most frequent findings; these organelles 
varied in size, had unusual and varied shape 
and dilated intracristal spaces. In some of 
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Polack, Kanai, and Hood). Two areas showing typical 


“ig. 5 ¢ 
(Masson’s trichrome, x 800). 


more anaplasia, mitosis 


€ peripheral portion of the tumor shows 
rt, upper left, shows one of the giant tumor cells (hematoxylin and 


Fig. 6 (Polack, Kanai, and Hood). Th 
and giant multinucleated cells. Inse 
eosin, X200 and x 400). 
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Fig. 7 (Polack, Kanai, and Hood). Picture shows closely arrayed tumor cells. Two cells in the process 
of cellular division show intranuclear clusters of electron dense particles (11,000). 


them, the cristae were arranged concentri- appeared as fine, closely packed filaments 
cally in a cut-onion fashion (Tig. 9). In- forming small rods, other resembled small 
tramitochondrial inclusion bodies were fre- chains with perfectly round links or cross 
quently seen, usually disposed parallel to the sections of tube, while others had dense 
long axis of mitochondria (Fig. 10). Some amorphous shapes or a brush-like ap- 


80- AMERICAN JOUR] 





AL OF OPHTHALMOLOGY JANUARY, 1971 





Fig. 8 (Polack, Janai, and Hood). Micrograph of nuclei undergoing division shows dense particle 
aggregates (30,000). Insert shows them at higher magnification (70,000). 


pearance. The small, dense granules nor- 
mally found in mitochondria were not ob- 
served, 

Endoplasmic reticulum was abundant as 
well as free ribosome granules and small 


vesicles. Some rough endoplasmic reticulum 
also adopted a multilayered concentric dispo- 
sition. Golgi complexes and centrioles were 
of normal appearance. Actomyocin filaments 
were not identified in any of our sections. 
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Figs. 9 and 10 (Polack, Kanai, and Hood). Figure 9, above, shows three large mitochondria with 
elongated and lamelliform cristae (42,300). Figure 10, below, shows various types of intramitochondrial 
bodies found: (a) rod-like structure (37,000), (b) chain or pipe-ltke prohles between rod-like struc: 
tures (96,300), (c) long, brush-like structure (99,200), and (d) different sizes of dense amorphous 
bodies (84,500). 


Í DISCUSSION 





Rhabdomyosarcoma of the orbit is essen- rhabdomyosarcoma in patients /0 years old 
tially a tumor of childhood and is considered or over have been published.®® In the case 
as the commonest primary orbital malig- report presented here, the localization of the 


pancy in children and young adults.®8 To tumor in the central or centronasal portion 


our knowledge only two cases of orbital 
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of the upper orbit was in agreement with the 
most common localization of orbital rhabdo- 
myosarcoma.* The tumor seemed to arise 
from the levator muscle and as a whole was 
of the pleomorphic type.” However, the cen- 
tral portion adjacent to the levator and supe- 
rior rectus muscle was fairly well differenti- 
ated, showing giant multinucleated tumor 
cells and occasional racket or elongated cells 
with striations. On the other hand, the tem- 
poral portion of the tumor was less well 
differentiated. Electron microscopic study 
was limited to that peripheral portion of the 
tumor and failed to reveal cytoplasmic myo- 
filaments, 

The histologic classification of rhabdo- 
myosarcomas is of interest since it has been 
pointed out by Foot? and by Jones and asso- 
ciates,® that cross striations are not essential 
to make the diagnosis. However, Foot con- 
sidered giant multinucleated cells to be pa- 
thognomonic of this tumor. This case dem- 
onstrated that the histologic characteristics 
of the tumor vary in different areas, a fact 
already mentioned by Jones and associates,’ 
who also noted that upon recurrences, the 
histologic picture may vary considerably 
from that of the original, primary tumor. 

There is disagreement in the limited liter- 
ature on this subject as to the usefulness of 
ultramicroscopy in establishing a diagnosis 
of rhabdomyosarcoma by the finding of 
specific cells with cytoplasmic myofilaments 
and typical bands. Thus, whereas some pa- 
pers report diagnoses based on these 
findings, and classification of some neo- 
plasms has been made possible based on the 
fine structure of cytoplasmic filaments?" ; 
others deny the value of ultramicroscopy as 
a means to characterize rhabdomyosarcoma?? 
because definitive banding is not always 
observed. It is argued that if conventional 
staining methods fail to show cytoplasmic 
striations, most probably electron micros- 
copy will be of no help. To some extent 
this may be true, since in our case we failed 
to find cytoplasmic striations in areas of tu- 
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mor sectioned for ultramicroscopy; but it 
may have been possible to find such struc- 
tures in specimens near the central area of 
the tumor. (Sections negative by ultrami- 
croscopy were negative by light microscopy 
also.) It is well known that because of the 
small size of the sample used for electron 
microscopy, a picture cannot be considered 
representative unless multiple samples from 
different areas are studied. The tumor cell 
type we described by ultramicroscopy is sim- 
ilar to the “nonspecific” cell described by 
Kroll" in his “Fine structural classification 
of orbital rhabdomyosarcoma.” 

A frequent ultramicroscopic finding was 
that of infoldings or invaginations of the nu- 
clear membrane; however, we found no nu- 
clear blebs such as those described by Chap. 
man and associates. The presence of intra- 
nuclear particle aggregates described by 
these authors had been observed in many 
cells, usually those in a stage of cellular divi- 
sion. 

It is believed" that these particles repre- 
sent aberrant chromosomal or nucleolar 
fragments, or possibly a primitive type of 
virus-like particles. Particles observed in our 
specimens were variable in size, but larger 
than ribosome granules and attained sizes of 
45 to 55 p. Some of the most interesting find- 
ings were in the mitochondria, which 
showed extreme variations in size and shape. 
Mitochondrial cristae were enlarged and had 
a multilayered organization, similar to that 
found in Warthin’s tumor. This lamellar 
formation may be derived from the mem- 
branes of mitochondrial cristae." 

Numerous intramitochondrial inclusion 
bodies of various shapes and densities were 
also found. Many are quite similar to those 
described in Warthin’s tumor, certain he- 
patic cellst® and snake renal tubules.1¢ These 
intramitochondrial inclusion bodies . have 
been classified in two main categories by Su- 
zuki and associates’: as (1) those occurring 
in the matrix, and (2) those occurring both 
in the intracristal spaces and in the spaces 


nuclear and 
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between the inner and outer mitochondrial 
membranes. 

These investigators further classified each 
group into three subgroups: (a) those with 
helical structure, (b) those with periodical 
structure, (c) those with neither helical or 
periodical structure. All the intramitochon- 
drial inclusion bodies that are described here 
seem to fall into type 1-c of the Suzuki classi- 
fication. 

On the other hand, according to Svoboda 
and Mannin, intramitochondrial inclusions 
are derived from the membranes of the cris- 
tae and are related to disturbed phospholipid 
metabolism in the mitochondria. Mugnaine*® 
assumes that they are the consequence of in- 
terference with some basic enzymatic activ- 
ty of the mitochrondria, or that they may be 
expressions of metabolic hyperactivity,’ 
while still others believe that they are the re- 
sult of degenerative processes.*’*° 

The exact nature and significance of these 
intramitochondrial inclusion bodies is still un- 
known. 

This case is interesting because it shows an 
orbital rhabdomysarcoma in a person over /0 
~ years of age and because it illustrates the fact 
no that: it is possible for varied histopathologic 
< -characteristics to be present in different areas 
ee of the tumor. 


SUMMARY 


-An orbital rhabdomysarcoma (the most 
common primary malignant orbital tumor in 
children and young adults) occurred in a 77- 
year-old man. The tumor seemed to arise 
from the levator muscle, and was classified 
as a pleomorphic type with typical striated 
rhabdomyoblasts in the central portion. The 
peripheral areas were found to be very un- 
differentiated. Electron microscopic study of 
f “this portion of the tumor failed to demonstrate 
< tiltramicroscopic intracytoplasmic myofila- 
ne ments. Tumor cells showed a variety of intra- 
? intramitochondrial inclusion 








: _ bodies. 
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FOREIGN BODY LOCALIZATION 
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New York, New York 


Radiographic methods, standard for pre- 
operative localization of intraocular metallic 
foreign bodies, depend on certain assumptions 
as to all ocular dimensions. They are most 
successful in localizing metallic foreign bod- 
ies anterior to the equator, especially those lo- 
cated in and around the ciliary body. For eyes 
of average refraction and apparently average 
length, foreign bodies in the posterior pole 
may also be located. When the foreign body 
has entered the retinal-choroidal-scleral com- 
plex, or in cases of significant refractive er- 
ror where axial length may be expected to de- 
part from the mean, radiographic methods of 
localization become uncertain, 
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Several radiographic methods have 
evolved which attempt to overcome this 
shortcoming. Orbit radiographs are made 
with the patient directing his globe in differ- 
ent directions, as shown in Figure 1. The 
movement of the foreign body with the 
globe provides useful information. How- 
ever, if is known that certain extraocu- 
lar foreign bodies, especially those in 
Tenon’s capsule, will also move with the 
globe. A direct radiographic method of local- 
izing the posterior aspect of the globe is to- 
inject 1 to 2 ml of air under Tenon’s capsule 
and then tomograph the globe. This directly 
relates the foreign body to the posterior 
scleral wall. This procedure is limited by the 
possibility of posterior scleral rupture in 
cases of recent trauma. It has, however, 
proven of assistance in some cases of re- 
tained foreign body of more than several 
days’ duration. 

A third radiographic procedure emplovs 
portable radiographic equipment at the time 





Fig. I €Colem 


movement of foreign body with globe 


eman and Trokel). Lateral x-ray film of patient with intraocular foreign body showing 
: Left shows eyes up; right shows eves down. 
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of surgery. Here the sclera is marked with a 
wire suture and the location of this external 
marker is used as a reference for compari- 
son with the position of the foreign body. 
Bronson,? Gernet and Hennewig,’? Runyan 
and Penner,’ Stallkamp and Nover,* and 
others have demonstrated the usefulness of 
A-scan ultrasound techniques to complement 
gross inspection, ophthalmoscopy and roent- 


y 


genography for localizing foreign bodies in 


the eye. This documented usefulness in- 


cludes axial length measurements to augment 


_ radiographic localization, demonstration of 


movement of foreign bodies in a magnetic 
field, and detection and localization of nonra- 
diopaque bodies. 

All these methods have proven useful in 
an attempt to overcome the inherent limita- 
tion when ocular dimensions are assumed. 
However, further refinement in precision of 
localization using nonsurgical methods is de- 
sirable. We devised an integrated procedure 
using A- and B-scan ultrasound and radiog- 
raphy which proceeds from the radiographic 
localization as the first step to an ultrasonic 


7 localization. This method, in our experience, 
“has enhanced both ultrasonic and radio- 
graphic procedures for detection and local- 
-ization of intraocular foreign bodies. The 
~ two-dimensional display offered by B-scan 
“ultrasonography improves the ability to lo- 





calize and detect foreign bodies within the 
globe, while retaining the advantages of A- 
scan techniques. 


METHOD OF PROCEDURE 


Radiographic localization—-We prefer 
some variant of the Comberg-Pfeiffer proce- 
dure as the initial radiographic procedure. 
This procedure uses a marked contact glass of 
which a variety of designs are available. Or- 
bit radiographic films are made at right an- 
gles. The original method uses a right-angle 
film holder designed for table-top localiza- 


© tion, Although this is satisfactory, the ready 


availability of head units for skull radiogra- 


-ghy (as the Franklin unit) have made these 
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special alignment devices unnecessary. It is 
adequate to take right angle views of the 
orbits with the contact lens in position and 
the patient seated. The transparent cassette 
of the head unit facilitates alignment of 
the central ray with the visual axis of the 
eye. The radiographic localization is per- 
formed in the usual way and the coordinates 
transferred to a schematic drawing. 

Ultrasonic localization—Following clinical 
and radiographic examination of the eye, ul- 
trasonic localization of the foreign bodies is 
employed according to the schema shown in 
Figure 2. The ultrasonic scanning technique 
employed depends on the results of the radi- 
ographic study. 

If x-ray localization has been possible, the 
azimuthal position of the foreign body aids 
in selecting the ultrasound scan plane. The 
meridian passing through both the corneal 
center and the foreign body is selected for 
the B-scan. In this manner, the position of 
the foreign body with relation to the major 
intraocular components is shown and the dis- 
tances between the foreign body and the 
walls of the globe as well as the lens and 
other structures is most easily provided. 
Measurements are made directly from the 
A-scan by means of an electronic interval 
counter. The B-scan localizing technique 
provides simultaneous demonstration of 
possible intraocular pathology. Lens disloca- 
tion, retinal detachment, vitreous clots, or 
other anatomic malformations can be dia- 
grammed on the same clinical chart with the 
foreign body localization. 

The ultrasonic scan provides a precise ax- 
ial length measurement which can be com- 
bined with the radiographic localization data. 
This information is especially important 
when dealing with small particles in the pos- 
terior segment that cannot be seen ultrasoni- 
cally. For example, a small radiopaque for- 
eign body located 25 to 26 mm behind the 
cornea may be difficult to localize ultrasoni- 
cally. The difficulty arises because the echo 
of the foreign body may be obscured by the 
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localization using ultrasonic and radiographic methods. The chart is shown in detail in Figure 3. 


echoes of the chorioretinal complex, the 
sclera, or tissue behind the globe. The ultra- 
sonic scan provides, however, a direct mea- 
sure of the globe length. This knowledge al- 
lows calculation of the distance of the foreign 
body relative to the ocular coats, using the 
radiographic localization data. 

When radiographic techniques have failed 
to visualize a foreign body, the ultrasonic 
scanning technique is modified by first using 
horizontal searching scans instead of meridi- 
onal localizing scans. Horizontal scans are 
preferred for searching because the orbital 
walls introduce fewer acoustic artifacts in 
this scanning pattern, Once the foreign body 
is located, meridional positioning scans are 
made in order to provide the most accurate 
estimation of the perpendicular distance be- 
tween the foreign body and the ocular coats. 
A negative scan is inconclusive, indicating 
only that no foreign body was found. 

Presentation of data--A chart was devised 
to present all the data relating the posi- 
tion of the foreign body to the globe. The 
upper half of the chart is a standard x-ray 
localization chart. The meridional section has 
been modified to present a scale reference to 


the corneal apex as well as to the limbal 
plane. 

The lower half of the chart is designed to 
present the data from the ultrasonic localiza- 
tion. The axial length may be directly re- 
corded. The diagram in the frontal and me- 
ridional sections allows maximum flexibility 
in the presentation of data. 

In use, the radiographic localization is 
performed and recorded on the upper dia- 
gram. Ultrasonic localization is performed 
as indicated. The axial length of the globe is 
compared to the length of the schematic eye. 
The ultrasonic data are compared to the ra- 
diographic data. The position of the foreign 
body with respect to the ocular coats is then 
plotted on the meridional section. Any other 
intraocular pathology may be plotted in the 
ultrasonic section. 

This chart presents all the information to 
the surgeon in a concise manner. An exam- 
ple of the chart presentation is shown in 
Figure 3. This shows both the radiographic 
and ultrasonic data for an intraocular foreign 
body whose radiographic localization is shown 
in Figure 4 and ultrasonic localization is 
shown in Figure 5, ° 


+ 


VOL, 71, NO. 1 FOREIGN BODY LOCALIZATION 87 


RADIOGRAPHIC LOCALIZATION RIGHT EYE) LEFT EYER) 









ri titt tue 
TEOL a 
















® 
fats! 
-HA Sa ss os oe EE 
SCA eee 
TNE BPs aneaunn 
SGGGn tee" «nee senee *, 


iO 5 5 i0 





Bias a FRONT VIEW 2. MERIDIONAL SECTION 


ULTRASONIC LOCALIZATION 


x 
fel 
ks 
= 
tad 
wd 
wed 
< 
x j 
< 





3, FRONT VIEW & SCAN PLANE 4. MERIDIONAL SECTION 
Fig. 3 (Coleman and Trokel). Chart for presentation of both the radiographic and ultrasonic data 


for intraocular foreign body localization. The standard Comberg radiographic chart (upper half) has been 
modified to allow direct measurement from the corneal apex. A chart for ultrasonic localization is 
shown below. In the case shown on this chart, the radiographic (Fig. 4) and ultrasonic (Fig. 5} local- 
izations are depicted, The ocular dimensions are listed and may be compared to the schematic. 


D trasonic measurements of axial length com- 
GUSSAR plement the x-ray technique by accurately 


3 Combining the radiographic and ultrasonic locating the posterior sclera in each eye. This 
approaches has been of great benefit in over- allows localization of a foreign body in the 


x 


"coming the limitations of both methods. Ul- vitreous, chorioretinal complex, sclera or or- 
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zation with B-scan (top) as shown from a storage 
tom) is made as near normal as possible to the 


Í 


oreign body and the near 
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bit. In the presence of a nonradiopaque for- 
eign body, the ultrasonic examination may 
be the only method by which the foreign 
body can be detected and localized. The com- 
bined approach provides radiographic confir- 
mation of low-amplitude ultrasonic echoes 
from small foreign bodies, would possibly be 
otherwise dismissed as noise or artifact. 

With our present equipment, foreign bod- 
ies less than 0.2 mm in diameter and less 
than 0.5 mm distance from the retinal suface 
can be lost during ultrasound examination. 
In this case, the ocular dimension is the only 
information that can be added to the radio- 
graphic localization. Larger foreign bodies 
can usually be seen even when embedded in 
the sclera. When their radiographic localiza- 
tion is in question, the ultrasound scan will 
distinguish among intrascleral, intraocular, or 
extraocular positions. 

Nonradiopaque foreign bodies often lie in 
the anterior portion of the globe because of 
their lower density, and hence lower velocity 
on impact with the globe. The ultrasound 
scan provides the most accurate information 
of the position of these foreign bodies with 
relation to the lens, anterior chamber, iris 
and ciliary body. Another obvious advantage 
of this combined approach is the situation 
where both radiopaque and nonradiopaque 
foreign bodies may be involved. 

The techniques described here have been 
used with compound B-scan localization, as 
this method provides easier orientation of in- 
traocular dimensions than A-scan. The com- 
bined use of A-scan ultrasonic techniques 
with x-ray does provide the same general ad- 
vantages as outlined in this paper. In our 
hands, the A-scan technique above is less 
useful because foreign body localization 1s 
more time-consuming and foreign bodies in 
the scleral walls or posterior to the globe are 
more. difficult to visualize than with B-scan 
techniques. The presentation of ultrasonic 
and radiographic data on a single chart is a 
most successful way of presenting the sur- 
_ geon all the localization information. 
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Fig. 4 (Coleman and Trokel). Lateral radio- 
graph with contact lens in place. The foreign body 


(arrow) is seen to be 25 mm behind the limbus 
as located with the contact lens (four small dots). 


SuM MARY 


An approach to intraocular foreign body 
localization is described which combines ra- 
diographic and ultrasonic methods. This 
combined approach overcomes many limita- 
tions present in either method. A formal 
schematic outline has been evolved which in- 
creases the chance for accurate localization. 
The data is presented in a chart which shows 
all information derived from both the radio- 
graphic and ultrasonic examination. 
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SCANNING ELECTRON MICROSCOPY OF 
PRIMATE TRABECULAR MESHWORK 


Doucias R. Anperson, M.D. 
Boston, Massachusetts 


Scanning electron microscopy, allows the 
examination of relatively large pieces of un- 
sectioned material because, unlike the con- 
ventional transmission electron microscopy, 
the illuminating electrons do not pass 
through a thin section of the specimen. In- 
stead backscattered (reflected) and secon- 
dary electrons are viewed from the same side 
of the specimen that is showered by the illu- 
minating electrons. The resulting image is a 
view of the surface of the specimen, and it 
has a three-dimensional quality owing to the 
presence of shadows and highlights. One can 
enhance the depth perception by obtaining a 
stereoscopic pair of pictures. While it does 
not achieve quite the same resolution or 
magnification as the transmission electron 
microscope, nonetheless the scanning elec- 
tron microscope yields much greater magni- 
fication than can be achieved by the dissect- 
ing or operating microscope. 

To determine its potential usefulness, this 
instrument was used to examine the anatomy 
of the trabecular meshwork in human and 
primate specimens and these were compared. 


MATERIALS AND METHODS 


Primate eyes (species classified according 
to Sanderson’) were fixed in situ by perfu- 
sion of phosphate-buffered glutaraldehyde 
into the aorta. To enhance perfusion of fixa- 
tive through the eyes, clamps and ligatures 
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were placed appropriately so that the fixative 
perfused primarily through the carotid arte- 
ries into the head. Drainage from the venous 
side was obtained by incising the right atrium 
or vena cava. 

After fixation, the blocks of tissue for ex- 
amination were prepared from the region of 
the trabecular meshwork. Those blocks to be 
examined by scanning electron microscopy 
were placed in a container of distilled water 
in order to remove salt solution and fixatives 
that would precipitate during the subsequent 
freeze drying. To freeze the specimens, a 
beaker of isopentane (2-methy] butane) was 
placed in an outer container of liquid nitro- 
gen. The specimens were dropped into the 
cold isopentane, and when frozen they were 
transferred to an empty beaker kept cold by 
liquid nitrogen. The frozen specimens were 
transferred to a vacuum chamber, the plat- 
form of which had been chilled with liquid 
nitrogen. Drying in a vacuum was allowed to 
proceed for an hour before the vacuum was 
broken. 

The dried specimens were mounted on a 
copper block by means of cellophane tape. A 
conducting layer of gold and palladium was 
applied by evaporation from a hot tungsten 
filament in the vaccum. The specimens were 
then examined with a JEM scanning elec- 
tron microscope in the secondary electron 
mode with an acceleration voltage of 25 kv. 

Specimens were also prepared for exami- 
nation by light microscopy. Tissue from 
nearly all animals was embedded in paraffin, 
and sections were examined after routine he- 
matoxylin and eosin stain. Thin pieces of tis- 
sue from the same animals were transferred 
from glutaraldehyde to osmium fixative and 
dehydrated in a graded series of ethanol. Af- 
ter clearing with propylene oxide, they were 
embedded in an epoxy resin. Sections were 
cut and placed on a glass slide for staining 
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TABLE 1 


PRIMATE SPECIES STUDIED 


ssc hoa clog ne Smee cer eee oY SO RT anneme A AR et amaaa e AA 
mannanna nanmanra 


Seinen Antanan auaa eeann aamen A 


n ananin 


memana n inira RA HE SA 


Taxonomy 





panna rer samen 








pan rete ert NTH aat 


Marmoset Haploid Family Hapalidae 
Owl monkey (also known as night monkey, Pithecoid Family Cebidae, subfamily Aotinae 
or douroucoulis) (Aotus trivirgatus) 
Squirrel monkey (Saimiri) Pithecoid Family Cebidae, subfamily Cebinae 
Capuchin (Cebus) Ceboid Family Cebidae, subfamily Cebinae 
Black spider monkey (Ateles paniscus) Ceboid Family Aebidae, subfamily Atelinae 
African green (vervet) (Cercopithecus Cercopithecoid Family Cercopithecidae 
aethiops) 
Rhesus (Macaca mulatta) Cynopithecoid Not established 
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with toluidine blue or with an azure H-meth- 
ylene blue mixture. 

Selected blocks of the tissue embedded in 
epoxy resin were also thin-sectioned and ex- 
amined by conventional transmission elec- 
tron microscopy. 

For comparison, specimens of human tra- 
becular meshwork were obtained from caps 
stored in formalin and examined with the 
scanning electron microscope. Except for 
the fact that they were fixed by immersion in 
formalin, they were prepared in the same 


- way as the monkey specimens. 





OBSERVATIONS AND COMMENTS 

Among the several species examined (Ta- 
ble 1), there was variation in the relative 
amounts of uveal and corneoscleral mesh- 
work, the locaton and size of scleral spur, 
and the level of iris insertion onto the ciliary 
body. Previous studies™” suggest that these 
variations are at least in part true species dif- 
ferences and may explain certain species 
differences in physiologic and pharmacologic 
responses. Minor species differences will not 
be emphasized here, however, since the basic 
anatomy is the same in all species. Further- 


Fig. 1 (Anderson). Anterior 
chamber angle of a black spider 
monkey. This view is from the 
same angle as is seen in gonioscopy 
and shows the angle recess (AR) 
between the anterior iris surface 


and the trabecular meshwork 
(100). 
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more, since only one animal of each species 
was examined in the present study, possibly 
some animals did not truly represent all mem- 
bers of their species. 

Figure 1 shows the anterior chamber angle 
viewed from the same direction as in gonios- 
copy. A more instructive view of the same 
specimen is obtained if the specimen is turned 
and a cross-sectional cut surface is visible at 
the same time (Fig. 2). An even better view 
is obtained from a stereoscopic pair of micro- 
graphs (Fig. 3). In Figures 2 and 3, the 
uveal meshwork, which extends from the ci- 
lary body in the angle recess toward 
Schwalbe’s line, can be easily distinguished 
from corneoscleral meshwork, which ex- 
tends from scleral spur toward Schwalbe’s 
line. In the surface view (Fig. 1), only the 
uveal meshwork is seen. 

The anatomic characteristics of the uveal 
meshwork are illustrated in Figure 4. The 
trabecular bands, which are more or less ar- 
ranged into several layers or sheets, are 
known to consist of a fibroelastic core ( con- 
taining fibrolasts and pigment cells) coated 
by an endothelium.*? Between the intercon- 
necting trabecular bands are various sized 
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openings that have angular shapes witl 
rounded corners. The openings provide free 
communication between the anterior cham: 
ber and the underlying corneoscleral mesh- 
work. The gap between adjacent trabecular 
bands sometimes seems to be bridged by the 
endothelium so that there is no opening ir 


that spot, and the continuity of the sheet is 


maintained by the endothelium rather than by 
the trabecular bands. The uveal meshwork 
may be several layers thick over the ciliary 
body and the scleral spur, but often it be- 
comes quite attenuated near the region of 
Schwalbe’s line so that underlying corneo- 
scleral meshwork is visible through the open- 
ings. The three-dimensional configuration of 
the space is seen in the stereoscopic scanning 
electron micrograph (Fig. 5). : 
The boundary between the uveal and cor- 
neo scleral portions of the meshwork is usu- 
ally rather distinct (Figs. 6 and 7 ). In the 
corneoscleral portion, the maze-like passages 
for aqueous humor are smaller with more 
delicate walls (Fig. 8). The delicacy of the 
walls is partly because of the fibroelastic 
bands, which are not so coarse in the corneo- 
scleral portion (Fig. 9), An additional fac- 


Fig. 2 (Anderson). Angle struc- 
tures of a black spider monkey. 
This is the same specimen as in 
Figure 1, but the cut surface is also 
visible to demonstrate the structure 
and location of uveal meshwork 
(U), corneoscleral meshwork (C- 
S), Schlemm’s canal (Sch), and 
scleral spur (SS) (100). 
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Fig. 3 (Anderson).* Stereoscopic view of a capuchin monkey’s angle structures. The relationships 
between the iris, ciliary body process (CBP), ciliary body (CB), scleral spur (SS), corneoscleral mesh- 
work (C-S), uveal meshwork (U), and Schlemm’s canal (Sch) are illustrated (X80). 


* 


tor is that the endothelial cells, in addition to 
surrounding each fibrous band, often inter- 
connect with one another by means of sheet- 
like cytoplasmic extensions (Figs. 9 and 10). 
The cytoplasmic interconnections between 
endothelial cells enclose the maze-like cav- 
ernous spaces through which aqueous humor 
flows. Thus the spaces are not strictly speak- 
ing spaces between trabecular connective tis- 
sue bands, but are spaces among the inter- 
connecting cytoplasmic extensions. 

The channels for aqueous flow were not 
observed to empty into Schlemm’s canal di- 
rectly (Fig. 11). The blind end of the maze- 
like channel is separated from Schlemm’s ca- 
nal by an imperforate sheet that is made up 
of endothelial cells and the juxtacanalicular 
connective tissue (Fig. 5). 

In some specimens, but not all, the inner 
surface of Schlemm’s canal had a bumpy 


Pore 





* Instructions for the stereomicrographs-—Figures 
3, 5, and 11 are stereomicrographs. They are mount- 
ed so that to view them stereoscopically the ob- 
server's eyes should be divergent, with the right eye 
viewing the picture labeled R and the left eye view- 
ing the picture labeled L. This is most easily ac- 
complished by placing a +6.00 or +7.00 diopter 
lens in each side of a trial frame (or by holding the 
lenses manually) and viewing the micrograph at a 
distance of six inches. If diplopia results, the lenses 
or be decentered slightly until the two images 

tise, : 


surface, and at the cut edge these bumps 
were seen to represent cyst-like spaces in the 
endothelial lining of the canal wall (Figs. 
12 through 14). These spaces correspond to 
the “vacuoles” described by transmission elec- 
tron microscopy that are thought by some in- 
vestigators to be the pathway for aqueous 
flow through the endothelial lining. When 
present, these vacuoles are quite easily seen 
by light microscopy in the sections of epoxy- 
embedded tissue. Definite openings from the 
vacuoles into Schlemm’s canal were not seen 
in the scanning electron micrographs, but the 
openings could easily have been hidden from 
view because of the irregular surface. 


DISCUSSION 


Although in the monkeys there was some 
variation in certain details—for example, the 
placement and degree of development of the 
scleral spur—the overall anatomical arrange- 
ment of the trabecular meshwork was simi- 
lar in the several monkey species reported 
here. The findings by scanning electron mi- 
croscopy conformed to observatons of mon- 
key trabecular meshwork by light micros- 
copy and transmission electron microscopy.” 

The human filtration region, studied for 
the purpose of comparison, is illustrated in 
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Figure 15, The findings are as already de- 
scribed by Spencer, who used slightly dif- 
ferent techniques to fix the tissue and pre- 
pare it for scanning electron microscopy. 
Again, the findings conform to previous 
knowledge gained by transmission electron- 
microscopy.*77 

Perhaps the major difference in human 
and monkey meshwork is that in the hu- 
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man there is a less sharp distinction between 
the uveal and the corneoscleral portions. In 
the human, the configuration of the channels 
for aqueous flow are determined mainly by 
the connective tissue cores of the trabeculae 
in both the uveal and corneoscleral portions. 
In contrast, in the corneoscleral portion of 
the monkey there is a tendency for endothe- 
lial cells to interconnect, so that the “trabecu- 


Fig. 4 (Anderson). Surface view 
of the uveal meshwork of a ca- 
puchin monkey (300). 





Fig. 5 (Anderson). Corneoscleral meshwork of a rhesus monkey (2000). 
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Fig. 6 (Anderson). Trabecular 
meshwork of a black spider mon- 
key. The uveal meshwork (U), 
corneoscleral meshwork (C-S), and 
Schlemm’s canal (Sch) are seen on 
the cut surface of the specimen 
(x300). 





Fig. 7 (Anderson). Trabecular 
meshwork of a rhesus monkey. The 
uveal (U) and corneoscleral (C-S) 
portions of the meshwork are seen 
in front of the Schlemm’s canal 


(Sch) (x220). 
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Fig. 9 (Anderson). Section of the trabecular meshwork of a blac 
uveal portion (U) are thicker than the trabecula in the corneoscleral portion (C-S). The location of the 


anterior chamber (AC) and Schlemm’s canal (Sch) 
approximately X600). 





Fig. 8 (Anderson). Corneoscleral 
meshwork of a rhesus monkey. 
Schlemm’s canal (Sch) is to the 
left, and the anterior chamber is 
outside the micrograph to the right 
(1750). 


k spider monkey, The trabecula of the 


are indicated (epoxy-resin, azure II-methylene blue, 
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Fig. 10 (Anderson). Transmission electron micrograph of an owl monkey trabecular meshwork. The 





large trabeculum (T) containing a pigment cell (Pig.) is typical of the uveal meshwork, while the other 
jrabecula (T) are smaller and more typical of corneoscleral meshwork. The channels for aqueous humor 
(A) are formed by cytoplasmic extensions between trabecula (uranyl acetate-lead citrate, 7650). 
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Fig. 11 (Anderson). Schlemm's canal (Sch) of an African green (vervet) monkey. The corneoscleral 


meshwork (C-S) and anterior chamber are to the lower left (2650). 





lar sheets” are only cellular connections, The 
larger size of the human eye may be the rea- 
son for this difference. Of the monkey spe- 
cles examined, the owl monkey had the larg- 
est eye, especially in the anterior segment, 
and in some specimens (Fig. 16) the corneo- 
scleral meshwork more closely resembles the 


Fig. 12 (Anderson). Vacuoles in 
the endothelium of Schlemm’s canal 
of a rhesus monkey. The outer wall 
of Schlemm’s canal is in the back- 
ground to the right. Part of the cor- 
neoscleral meshwork is in the fore- 
ground to the left. The vacuoles are 
indicated by arrows (2850). 


human in that there are thick trabecular 
bands rather than delicate channels formed 
by interconnecting endothelial cells. A simi- 
lar relationship between the size of the ani- 
mal and the amount of connective tissue was 
noted in a study of meninges.” In that study, 
the monkey pia and arachnoid maters were 
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Fig. 13 (Anderson). Endothelium 
of the inner wall of Schlemm’s 
canal of a black spider monkey. The 
edge of the outer wall of Schlemm’s 
canal is seen in the foreground at 
the right margin. The inner wall of 
Schlemm's canal has a bumpy sur- 
face, and the cut edge of the spect- 
men goes through two of the va- 
cuoles (arrows) that cause the 
bumpy surface. The trabecular 
meshwork is off the left edge of the 
picture (3000). 


— 
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Fig. 14 (Anderson). Same area 
as illustrated in Figure 12. The 
outer wall of Schlemm’s canal is in 
the background to the right. The 
arrows indicate the same two va- 
cuoles that were shown in Figure 
13 from a different perspective. 
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more cellular with less extracellular material, 

Another difference is that the surface 
uveal layers of the meshwork are a rope-like 
network with large openings in the human, 
but in the monkeyrt it : more like a perforated 


‘ie. dat 


sheet (compare I 

Asa ee scanning secon mucros- 
copy is in its infancy, There is obviously 
much promise in its ability to deliver a three- 
dimensional concept that was formerly ob- 
tained only by laborious serial sectioning. It is 
a tribute to the former workers that the scan- 
ning electron microscopic findings do not ne- 
cessitate a major revision of the concepts de- 
rived from serial sections studied by trans- 
mission electron microscopy. 

Currently, the main limitation of scanning 
electron microscopy is the proper prepara- 
tion of the material for examination, Since 
electrons are used as the source of illumina- 
tion, the specimen must be maintained in a 
vacuum during the examination. Therefore, 
the specimen must be free of all volatile ma- 
terials, including water. For transmission 
electron microscopy, this requirement is met 
by dehydrating the tissue and embedding it 
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Fig. 15 (Anderson). Human 
trabecular meshwork and Schlemm’s 
canal (Sch) from a seven-day-old 
infant who died of aspiration pneu- 
monia (x300). 


in a plastic, This technique cannot be used for 
scanning electron microscopy, since if the 
tissue were embedded in a block of plastic, 
the surface of the plastic block would be 
viewed, not the surface of the specimen that 
is embedded within the block. Thus, for 
scanning electron microscopy, the tissues 
must be dried without embedding. For most 
tissues, the amount of shrinkage artifact 
seems to be unimportant at low and moderate 
magnifications, but at increasingly high mag- 
nifications the possibility of artifact becomes 
an increasing annoyance. 

It is clear that techniques of tissue prepa- 
rations will need improving. With present 
techniques it is impossible to be sure, for in- 
stance, whether every apparent opening for 
aqueous flow actually represents an open 
channel that was present in life or whether 
some are artifactual openings that occured 
during tissue preparations. The development 
of reliable methods to prepare tissue for 
scanning electron microscopy will undoub- 
tedly be fostered by the need, just as hap- 
pened with transmission electron microscopy 
over the past 15 or 20 years, - 
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Fig. 16 (Anderson). Trabecular 
meshwork of an owl monkey. The 


i 


uveal (U) and corneoscleral (C-S) 
portions of the meshwork both have 
broad trabecular bands. Schlemm’s 
sanal (Sch) is to the left (x450). 


SUMMARY 


The scanning electron microscope allows 
immediate high magnification, three-dimen- 
sional viewing. With this new instrument the 
trabecular meshwork of human and primate 
specimens was examined and compared. 
While there were some apparent minor spe- 
cies variations, the overall pattern was the 
same. The trabecular meshwork consisted of 
a uveal portion with large openings, a corneo- 
scleral portion with smaller openings, and a 
juxtacanalicular portion without apparent 
openings. In the monkey, unlike the human, 
the “trabecular sheets” in the corneoscleral 
portion were formed in large part by cellular 
extensions, rather than being entirely made up 
of endothelial-lined connective tissue trabe- 
culae. Cyst-like vacuoles in the endothehal 
lining of Schlemm’s canal were seen in some 
specimens. 
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MEETINGS, CONFERENCES, SYMPOSIA 


Epirep By Tuomas CHALKLEY, M.D. 


THE FIRST 75 YEARS OF THE EYE 
AND EAR HOSPITAL OF 
PITTSBURGH 


This year of 1970 is the diamond anniver- 
sary of the Eye and Ear Hospital of Pitts- 
burgh, and also of the Presbyterian Hospital 
of Pittsburgh. These two venerable institu- 
tions spent their youth, and indeed their mid- 
dle age, in different parts of the city, but, 
since 1938, have been common-wall neigh- 
bors in a unique sort of condominium in the 
University of Pittsburgh Medical Center. 
The rather unusual arrangement has been of 
tremendous mutual benefit to each hospital, 
and, it is hoped, will continue in perpetuity. 

Three days from the past stand out as one 
scans the pages of history: July 8, 1895; 
January 9, 1905; and May 24, 1934. 

The first Eye and Ear Hospital of Pitts- 
burgh opened its doors July 8, 1895, at 945 
Penn Avenue in downtown Pittsburgh. 
Founded by two young ophthalmologists, 
Dr. Charles A. Wishart and Dr. Joseph E. 
Willetts, and by a group of civic-minded pa- 
trician ladies from the East End, the first 
hospital was essentially an outpatient dispen- 
sary, and its 15 beds were seldom filled. 
Countless obstacles to progress and solvency 
were confronted successfully, and the hospi- 
tal survived 10 years at the Penn Avenue lo- 
cation. 

Forced by the limitations of the original 
structure to build a new and larger hospital, 
the Board of Managers bought property at 
1945 Fifth Avenue in what is now called the 
Soho district, and constructed there a mod- 
ern brick building of 55 beds which was 
opened January 9, 1905. The Fifth Avenue 
building served as the home of the only eye, 
ear, nose, and throat hospital between Phila- 
delphia and Chicago for 29 years, and the 
destinies of the organization continued to be 
guided almost completely by the doughty 
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gentlewomen from the East End. Until 
1938, the only men elected to the Board of 
Managers were nine staff physicians, the 
unique matriarchy antedating by some 32 
years the current women’s liberation move- 
ment, 

Shortly after 1905, the staff and hospital 
facilities were offered to the University of 
Pittsburgh School of Medicine for the teach- 
ing of ophthalmology and otolaryngology to 
freshmen and sophomore medical students. 
That humble cooperation eventually flowered 
into much closer ties, and in 1919 the Uni- 
versity assumed responsibility for the outpa-. 
tient dispensary. Following the First World 
War, plans were set in motion leading to the 
construction of the University Medical Cen- 
ter, in which the Eye and Ear and Presbyte- 
rian Hospitals joined with the Children’s 
Hospital in a grand-scale marriage of inpa- 
tient facilities. 

The Eye and Ear Hospital of Pittsburgh 
moved into its present building May 24, 
1934, and, though it hardly seems possible, 
36 years have passed in the same location. 
Since the end of the Second World War, the 
medical staff has been greatly augmented 
and strengthened, and the accelerated pace 
of progress has brought the finest sophistica- 
tion in programs and facilities, a partial list- 
ing of which might include: the Edwards- 
Lazear Pavilion for Auditory Research ; the 
Pittsburgh Eye Bank; the Blair-Lippincott 
Library; departments of medical education 
in ophthalmology and otolaryngology; post- 
graduate courses in microsurgery of the eye 
and ear, anatomy and surgery of the tempo- 
ral bone, rhinoplasty, neuro-ophthalmology, 
retinal detachment surgery, and the glauco- 
mas; a full-time department of ophthalmic 
pathology; and facilities for fluorescein an- 
giography and electroretinography, 

The celebration of the hospital’s 75th an) 
niversary was observed June 5 afid 6 in a 
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. two-day scientific session. Simultaneous 
programs in ophthalmology and otolaryngol- 
Ogy, attended by approximately 180 regis- 
-trants, were conducted. Highlighting the 
< programs were addresses by Dr. Ramon 
< Castroviejo, who delivered the first Murray 
SE McCaslin Lecture, and Dr. Howard P. 
- House, who presented the Kenneth M. Day 
Memorial Lecture. In addition to scientific 
exhibits displayed in the hospital lobby, the 
observance was celebrated by a gala banquet 
-at which Dr. Edward R. Annis, past presi- 
_ dent ot the American Medical Association 
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was the principal speaker, and, as a final fil- 
lip to the festivities, copies of a book de- 
scribing the history of the Eye and Ear Hos- 
pital were distributed to those attending the 
banquet. 

The members of the Board of Directors, 
the medical staff, the administration, and the 
employees of the Eye and Ear Hospital of 
Pittsburgh can all take a backward look with 
pride and satisfaction, and, just as certainly, 
despite the turbulence of this era, can view 
the future with hope and confidence. 

Robert W. Nickeson 
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EXAMINATIONS 
Sometime during September ophthalmol- 
ogists tested their wits against the 


Academy's Self-Assessment Examination. 
Now, some may be chagrined at how much 
slipped away or, what is more likely, been 
added or changed since their residency days, 
while others will be pleased that their store 
of knowledge compares favorably with that 
of their contemporaries. Some will believe 
the examiners concerned with fads and ma- 
terial not related to good ophthalmic prac- 
tice. Elsewhere in these pages, the current 
experience with the American Board of 


Ophthalmology examination is described. 
Ophthalmologists should take some satisfac- 
tion in being the first of the specialists to de- 
velop certification boards and possibly the 
first to use an objective type of written ex- 
amination. In a multiple choice examination, 
the correct answer is predetermined and all 
answers are judged to be correct or wrong 
on the same basis. 

Concurrent with the interest in examina- 
tions is an almost reverent belief in their effi- 
cacy on the part of many individuals and 
agencies. For the most part, educators who 
first had this belief have been rapidly losing” 
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it, Unfortunately, this trust appears to be 
increasing among many others outside of aca- 
demic circles. 

In general, a valid examination can be 
prepared in any given body of knowledge. 
One determines in advance the content of a 
syllabus or a textbook, and questions may 
be constructed around these topics. This is 
the customary method in universities, but 
even here there is lively debate as to whether 
or not such examinations measure an indi- 
vidual’s competence. At least, however, ev- 
--eryone concedes that properly constructed 
— xaminations estimate the exposure of an in- 
-dividual to a given body of knowledge. 
=c A more difficult problem arises in assess- 
“ments of general achievement, including 
American Specialty Boards. No one in the 
United States can be very content with writ- 
ten vehicle driver examinations when the 
traffic toll numbers 35,000 dead annually. 
Comparably, only the most naive would be- 
lieve that competence in the operating room 
can be measured by a written examination. 
Even in the office, recall of textbook infor- 
-mation is of minimal importance because text- 
oks are available for consultation. The 
important factor is judgment—estab- 
ng a diagnosis, choosing diagnostic and 
-therapeutic procedures, commensurate with 
the seriousness of the disease, and choosing 
a clinical diagnosis. This factor is by far 
the most difficult to evaluate. 

Through the years, each of us has come 
to recognize that intelligence quotient scores 
are based on many elements, and that 
though they are useful indices they are ex- 
tremely inexact. In other psychological test- 
ing, there is a similar inherent inaccuracy. 
Thus there is some question, for instance, 
about the validity of tests which seek to de- 
termine the adequacy of a physician’s rap- 
port with his patients, his willingness to 
cooperate with his colleagues and comparable 
--topics. Nearly everyone recognizes, how- 
ever, that the amount of time required to ob- 
serve an individual physician’s manner of 
- “providing: care prohibits using this method 
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to determine whether or not he is a compe- 
tent practitioner. Thus examinations are rec- 
ognized as a substitute, however inadequate, 
for a more accurate assessment of perfor- 
mance. 

Despite the inherent inaccuracies and pos- 
sible lack of validity in such testing, there is 
an increasing call for more examinations. 
Thus, one hears of the need to renew medi- 
cal licensure every 10 years for assurance 
that physicians have not become rusty. Re- 
lated to this is the physician’s self-assess- 
ment examination which is interesting to 
take and helps the physician appreciate in 
what areas he is not as competent as his 
brother physicians. However, all of us 
should understand that examinations are an 
artificial device of questionable significance 
and that there is no substitute for evaluating 
physicians, bus drivers, or chefs other than 
on the basis of individual performance. 

Frank W. Newell 


LITERATURE ABSTRACTS—1970 


Readers of the abstract section of the 
JouRNAL will note that with this issue the 
abstracts take on a new look and a new 
philosophy. In March, 1966, in an editorial 
with a similar title, we reviewed the history 
of the abstract department and commented 


‘on the enormous explosion in ophthalmic 


literature. We stated that the abstract section 
would be enlarged to keep up with this in- 
creased flow of articles and that relevant 
articles from the non-ophthalmologic litera- 
ture would also be abstracted. However, the 
inundation of journals, transactions, annuals, 
surveys, digests, and reviews shows no sign 
of abatement and it has become obvious that 
a continued attempt to abstract this cataract 
of information would result in the abstract 
tail wagging the editorial body of the Jour- 
NAL. Indeed, we would shortly become an 
abstract journal and thus duplicate two excel- 
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lent English-language abstract systems now 
published: Excerpta Medica, Section XII, 
and Ophthalmic Literature. 

For this reason, and perhaps because of a 
nagging suspicion that bigger is not always 
better (superhighways at rush hour? Ken- 
nedy Airport any time’), we have decided to 
contract the abstract section and make it 
more selective. Henceforth, we will be ab- 
stracting articles from the major journals 
only, with occasionally an abstract of an im- 
portant article that appears in a less well- 
known ophthalmologic—or for that matter 
non-ophthalmologic—publication. 

Further, we have observed that many au- 
thors are now preparing excellent summaries 
and ideally we should be able to use these in 
the place of independently written abstracts. 
It would be a great help to the ophthal- 
mologic community if all authors took as 
great pains with their summaries as they do 
with the presentation of their data. To this 
end, an editorial on summary-writing by the 
editor-in-chief of the JouRNAL which ap- 
peared in the September, 1970, issue on page 
441 is highly recommended to all potential 
authors. | 

A. further benefit of the use of authors’ 
abstracts is the elimination of a great deal 
of delay between publication of an article 
and the appearance of an abstract in the 
JournaL. At this time there is at least a 
month’s delay from the time that a journal 
is sent to an abstractor and the time that 
the abstracts are received in this office. In 
the future, the authors’ summaries will be 
sent to the printer immediately on the pub- 
lication of the original article and they should 
appear in the abstract section shortly there- 
after. Thus, the reader will be able to keep 
current on all important developments in 
ophthalmology within a few weeks of their 
appearance in print, 

Unfortunately, the worker in esoteric fields 
will have to consult other abstracting ser- 
vices to find the latest writings of his co- 
investigators, but the JouRNAL will continue 
its tradition of service to the hard-pressed 
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clinician who needs a “Handy, Compleat, ` 
Ophthalmologic Reader.” 
David Shoch 


CORRESPONDENCE 
OCULAR INJURIES IN DENTAL OFFICE 


Editor, 
American Journal of Ophthalmology: 


Apropos of the report entitled, “Ocular In- 
juries Sustained in the Dental Office’ (Am. 
J. Ophth. 70:221, 1970), I would like to re- 
port one other ophthalmic hazard associated 
with dental care, For the past two years, I 
have had under my care a 35-year-old physi- 
cian who sustained a corneal abrasion from 
a fleck of Crest toothpaste that was flung up 
into his left eye accidentally. This has re- 
sulted in a classic recurrent corneal erosion 
syndrome and it has shown only limited im- 
provement in over two years’ observation. 
This is manifested by frequent morning dis- 
comfort, watering, and the typical subepi- 
thelial gray infiltrates of the recurrent corneal 
erosion syndrome. Some relief is obtained 
with frequent administration of hypertonic 
saline. The chronicity of this lesion may be 
the result of chemical damage from the active 
ingredients in the toothpaste; or more likely, 
pumice may have caused a mechanical abra- 
sion of the basement membrane, which has 
not yet healed satisfactorily. I would presume 
that a similar result could come from the 
powder used routinely in dentists’ offices for 
the polishing of teeth. 

E David 5. Dow 
Waco, Texas 


NONINFECTIVITY OF STAGE [V TRACHOMA 
Editor, 
American Journal of Ophthalmology: 


The article on the nonin feetivity of Stage 
IV trachoma by Bathya Maythar (Am, J. — 
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Ophth. 69:486, 1970) is of considerable in- 
terest. In a previous epidemiologic study re- 
ported by Detels, Alexander, and Dhir,* it 
was noted that endogenous relapse in TRIC 
infections is uncommon. In a later publica- 
tion,? these authors pointed out that in TRIC 
infections, reinfections play a major role in 
the final outcome. Nichols, Bobb, Haddad, 
and McComb? concluded from their epidemi- 
ologic and microbiologic studies in Saudi 
Arabia that duration of exposure to infec- 
tion, primarily determined by living condi- 
tions, is the paramount criterion in deter- 
mining the amount of disabling sequelae 
which will be produced by the disease, tra- 
choma. 

In view of the obvious contradiction be- 
tween these studies and the hypothesis of 
latency in TRIC agents advocated by Hanna, 
Dawson, Briones, Thygeson, and Jaivetz,* 
the evidence presented by the latter group 
deserves close examination. The authors 
have presented evidence for the specificity 
of immunofluorescence staining in cell cul- 
ture system which cannot be equated with 
conjunctival scrapings. Cell culture is a very 
neat system and does not contain lympho- 
cytes, macrophages, and other blood cells, 
often the cause of confusion in conjunctival 
scrapings. Nichols and associates,’ in their 
massive study of inclusion bodies by im- 
munofluorescent staining, noted that micro- 
biologic reversals, in which the subject was 
inclusion-positive, negative, positive (or the 
converse) in serial examinations, were fre- 
quent. 

The immunofluorescent technique 1s a very 
sensitive and useful tool under controlled 
circumstances, but the increased sensitivity 
brings in less reliability. 

The chief evidence on which Hanna and 
associates base their hypothesis of latency 
of TRIC infections is a dissociation between 
clinical picture and immunofluorescent stain- 
ing of conjunctival scrapings. It is worthy 
of note that these authors have supported 
- specificity of immunofluorescent staining in 
~* their Table 1 by close correlation with clini- 
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cal diagnosis, and have dissociated the two 
in support of another hypothesis. 

S. P. Dhir 

Seattle, Washington 
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ATLAS or ExTRAOcULAR MUSCLE SURGERY. 
By John A. Dyer. Philadelphia, W. B. 
Saunders Company, 1970. Clothbound, 180 
pages, 78 black-and-white illustrations, 
subject index. $11.50 


There are many roads leading to Rome, 
and just as many (if not more) different sur- 
gical approaches and techniques with the goal 
of orthophoria. John A. Dyer from the Mayo 
Clinie shows us in this concise and well-writ- 
ten atlas how he performs his muscle surgery. 

Following a brief description of the topog- 
raphy and surgical anatomy of the extra- 
ocular muscles, the common (and some of the 
less common) “weakening” and “strengthen- 
ing” procedures on the rectus and oblique 
muscles are described (the quotation marks 
are inserted by the reviewer because a muscle 
is neither weakened nor strengthened by re- 
cessing or resecting it, respectively ; only the 
mechanical effect of its contraction is altered 
thereby). The Hummelsheim procedure and 
some of its modifications, and transposition 
of rectus muscles for the A and V patterns, 
are included. 

The illustrations are excellent, and each 
procedure is described in detail. Of special 
value for the beginner in the surgical man- 
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agement of strabismus are chapters on the in- 
dications for and types of operations, a dis- 
cussion of complications and errors, and a 
brief summary of anesthesia written by 
Françoise M. T. Carney. As stated in the 
preface, in writing this book the author has 
been guided by his own experience with pro- 
cedures that have been effective for him. 
Thus, this book can be highly recommended 
for the resident physician and the less-ex- 
perienced ophthalmic surgeon, provided the 
reader keeps in mind that different ap- 
proaches are also available, well accepted, and 
described elsewhere. Some of these ap- 
proaches such as the limbal incision, exposure 
of the superior-oblique tendon under direct 
visualization, and a less cumbersome suturing 
technique for muscle recessions are, in this 
reviewer’s opinion, preferable to the meth- 
ods described by the author. 

Surgery on the extraocular muscles has al- 
ways received scanty coverage in the standard 
books on ophthalmic surgery, and we must 
be grateful to Dr. Dyer for Alling this gap. 

Gunter K. von Noorden 


OPHTALMOLOGIE CLINIQUE. By G. Bona- 
mour, J. L. Bonnet, R. Etienne, R. Hugon- 
nier, P. G. Moreau, M. P. Ravault, J. M. 
Robert, J. Rougier, and J. Royer, Paris, 
Doin Deren, 1970. Clothbound, 1322 pages, 
174 black and white figures and six color 
plates, subject index. 


The book under consideration constitutes 
the second of a series. It follows essentially 
the same format as the first volume, which 
was reviewed in the JouRNAL (69:695, 1970), 
It deals with diseases of the uveal tract, motil- 
ity, glaucoma, neuro-ophthalmology, ocular 
trauma, and toxins, as well as ophthalmic ge- 
netics, These topics are again surveyed in a 
fairly general way. 

It would seem that this text would address 
itself primarily to medical students, residents 
beginning their training in ophthalmology, 
and to medical practitioners outside the field 
of ophthalmology. In this regard, it serves a 
most useful function. The illustrations are 
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adequate and the color plates are of very good 
quality. 
Marcel Frenkel 


A LONGITUDINAL STUDY or REFRACTION 
AND ITS COMPONENTS DURING GROWTH. 
By Arnold Sorsby and G. A. Leary. Lon- 
don, Her Majesty’s Stationery Office, 
1970. Paperbound, 41 pages. $1.80 


This is another and perhaps concluding re- 
port of the magnificient work carried on by 
Sorsby and his associates since 1961. It is a 
report of 129 boys and girls who were in- 
cluded in the original study of 1432 children: 
these 129 children were repeatedly examined 
and their optical changes are reported. Ex- 
aminations included refraction under cyclo- 
plegics, phakometry, measurement of the 
depth of the anterior chamber, and keratom- 
etry. From this data, the axial length of the 
globe was calculated. The 40 pages of the re- 
port are crammed with facts, comparisons, 
and conclusions which should be read by any- 
one interested in refraction and the nature of 
refractive errors. The most important of 
these conclusions are that individual eyes do 
not follow any specific pattern in their growth 
and thus there is considerable variation in the 
optical components ; however, when the series 
is viewed as a whole, the 129 children can be 
divided into those whose refraction shifted 
toward the myopic side by less than 1.31 
diopters and those in which the shift was 
greater than 1.31 diopters. In the group with 
the lesser change, increase in axial length was 
slight, and it was compensated for by reduc- 
tion in the refractive power of cornea and 
lens. In the group with greater change, there 
was a greater increase in axial length, though 
not beyond the limits of normal distribution, 
and a failure of compensation by cornea and 
lens. In fact, corneal and lenticular changes 
were the same in each group. Thus axial 
length clearly is the determining factor in 
large changes of refractive error. This pam- 
phlet should be required reading for all stu- 
dents of refraction. . 

Daniel Snydacker 
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“So You Have Graucoma, 2nd ed. By 
- Everett R. Veirs. Grune & Stratton, Inc., 
New York, 1970. Clothbound, 84 pages, 
black-and-white illustrations. $5.75 


At a time when we are deluged with leaf- 
lets, pamphlets, and even self-instructing 
© sound motion-picture kits, all aimed at in- 
< forming the patient about his type of condi- 

tion (hedging, so as not to say the wrong 
thing about his case in particular), the fact 
that Dr. Veirs’ book is in its second edition 
must mean something. Was this book really 
so well accepted by patients, and so time- 
< saving for ophthalmologists that an updated 
version seemed worthwhile? 
~The book has the usual logical subdivi- 
ae definition and historical background, 
< anatomy, physiology, frequency, types and 
causes, signs and symptoms, diagnosis, and 
finally, treatment. Rounded off with a preface 
and postscript, the book is at least thorough. 
The patient will have to pick out those parts 
which pertain to him, but will be impressed 
at the same time that glaucoma is a complex 
problem. 
_ Such a book should fulfill two criteria: It 
< should be written in language that the layman 
ean understand, and should be technically 
correct. This combination is difficult to 
~~ achieve. This book does well, but terms like 
“hypertonic” and “osmosis” creep in. Dr. 
© Veirs’ colleagues will raise technical and 
semantic objections to concepts such as the 
absorption of aqueous humor into the blood- 
stream, the asserted inability of the steroid 
provocative test to provide information on 
the inheritance of chronic open-angle glau- 
coma, and the necessity of avoiding excessive 
fluid intake for patients with glaucoma. 

~ Aside from the fact that this book is 
thorough and quite readable, what recom- 
-> mends it? The single strongest factor in 
favor ‘of this book, as compared to many of 
< the pamphlets that we have for distribution 
to our patients, is that the author’s voice 
vals with warm, parental concern. It is 
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authoritative, but understanding and kind. 
Robert C. Drews 


So You Have Cataracrs. WHAT You AND 
Your FAMILY SHouLD Know. By Albert 
E. Sloane. Charles C Thomas, Springfield, 
1970. Clothbound, 98 pages, black-and- 
white illustrations, subject index. $5.75. 
As the title implies, this book is directed 

to the patient who has been told he has cat- 

aracts. As such, it is pleasingly free of sci- 

entific jargon and represents that rarity, a 

publication that reflects the personality of the 

author. Those of us who are fortunate enough 
to know Dr. Sloane personally will recognize 
his kindness, gentleness, forthrightness, and 
modesty on every page. Except for an intro- 
ductory chapter on the natural history of 
cataract, the book is designed as a question- 
and-answer manual, The young surgeon will 
learn a great deal regarding the technique of 
answering patients’ questions, while the 
older, busier surgeon may save a great deal 
of time by placing a copy of the book in the 
hands of the patient as he (the surgeon) es- 
capes to his second examining room-—~-usually 
with a comment such as “Miss Jones will ex- 

plain everything to you.” É 
I find no errors of fact in the book but 

one hopes that the second edition will correct 

some of the minor Sut errors Sahat im- 

may ee a noun or an a jective m asa re it 

erates (p. 9) ; a patient is not operated (like a 

racuum cleaner?) but operated on (p. 18); 

aspirin is not a plural (p. 35); and finally, 

“risk to life” is singular and the verb should 

agree (p. 59). 

These are minor criticisms and are in- 
cluded perhaps only to illustrate that a re- 
viewer can be critical (even carping) even 
if he is a friend of the author. In summary, 
buy the book (note the modest price) ; it will 
be helpful in daily practice. 


David Shoch 
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CORNEAL SWELLING CAUSED BY CONTACT 
LENS WEAR. Mandell, R. B. and Fatt, I. 
(University of California, Berkeley, Calif. 
94720), Arch. Ophth. 83:3-9, Jan., 1970. 


Corneal swelling caused by contact lens wear 
was investigated by measuring corneal thick- 
ness changes of several subjects wearing well 
and poorly-fitted lenses. All subjects showed 
initial thickening. However, with continued 
wear, some corneas returned to normal thick- 
ness while others did not. At least two factors 
are believed to be responsible for the observed 
changes in corneal thickness. Increased lacri- 
mation occurring during the adaptation period 
of contact lens wear may reduce tear film osmo- 
larity, thereby causing 2 to 4% increase in 
thickness. A tightly-fitted contact lens appears 
to deprive the cornea of oxygen. Below some 
critical oxygen tension level under the lens, 
corneal swelling occurs. With a very tight lens 
the swelling curve closely approximated that of 
a cornea in an oxygen-free environment. (8 
figures, 19 references )—-Authors’ abstract 


FURTHER EXPERIENCE WITH GLUED-ON CON- 
TACT LENS (ARTIFICIAL EPITHELIUM). 
Dohiman, C. H., Carroll, J. M., Richards, 
J. and Refojo, M. F. (Retina Foundation, 
20 Staniford St., Boston 02114), Arch. 
Ophth. 83:10-20, Jan., 1970. 


After removal of the corneal epithelium, a 
contact lens was attached to Bowman’s mem- 
brane with cyanoacrylate adhesive in 80 pa- 
tients. In most instances the procedure was well 
tolerated, resulting in a quiet eye. In many 
cases vision improved substantially. The most 
significant complication (in one-fourth of the 
cases so far) was regrowth of epithelium under 
the lens with subsequent irritation, requiring 
removal of the lens. The artificial epithelium 
procedure has already found an established in- 
dication in certain cases of corneal edema. Also 
keratoconus, herpetic keratitis, acute chemical 
burn, and normal cornea in aphakia may bene- 
fit. (5 figures, 2 tables, 15 references)—Au- 
thors’ abstract 
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CONSERVATIVE MANAGEMENT OF MALIGNANT 
MELANOMA. I, [IRRADIATION AS A METHOD 
OF TREATMENT FOR MALIGNANT MELANO- 
MA OF THE CHOROID. Newman, G. H., 
Davidorf, F. H., Havener, W. H. and 
Makley, T. A. (320 W. Tenth Ave., A-314 
Starling Loving Hall, Columbus, Ohio), 
Arch. Ophth. 83:21-26, Jan., 1970. 


The conservative treatment of malignant 
melanoma was discussed. The treatment of ma- 
lignant melanoma of the choroid with the use 
of irradiation has been reviewed. Our surgical 
technique and its use in five patients was pre- 
sented, We are greatly encouraged by the early 
favorable results which we have obtained thus 
far in four of the five patients. (5 figures, 15 
references )——Authors’ abstract 


FLUORESCEIN ANGIOGRAPHY OF CHOROIDAL 
MELANOMAS. Pettit, T. H., Barton, A., 
Foos, R. Y. and Christensen, R. E. (De- 
partment of Ophthalmology, Jules Stein 
Eye Institute, UCLA School of Medicine, 
Los Angeles 90024), Arch. Ophth. 83:27- 
38, Jan., 1970. 


Thirty-six patients with intraocular malig- 
nant melanomas were studied using fluorescein 
angiography. Of these 86% demonstrated a 
pattern characterized by gradually increasing 
fluorescence which starts at or before the arte- 
rial phase, increases in intensity well into the 
recirculation phase, and persists for at least 45 
minutes. Five of 36 melanomas studied did not 
conform to this pattern. Analysis of these five 
cases revealed that heavy pigmentation of the 
tumor and subretinal hemorrhage or exudate 
obscured the expected fluorescence. Fourteen 
patients with benign melanoma of the choroid, 
with and without drusen, were also studied by 
fluorescein angiography. (15 figures, 11 refer- 
ences )—Authors abstract 


EFFECTS OF TOPICALLY APPLIED ISOPROTERE- 
NOL ON AQUEOUS DYNAMICS IN MAN. 
Ross, R. A. and Drance, S. M. (Depart- 
ment of Ophthalmology, University of 
British Columbia, 2550 Willow St., Var- 
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couver 9, British Columbia), Arch 
83 :39-46, Jan., 1970. 


The effect of the single instillation in onc 
eye of topically applied isoproterenol hydro- 
chloride in concentrations of 5%, 2.59 and 
1.25% were evaluated in patients with ocular 
hypertension. Dose related reductions in im- 
traocular pressure were found which were 
maximal six hours after the instillation and 
lasted for 12 to 62 hours. Tonography done at 
the time of maximal drug effect showed no re- 
duction in resistance to aqueous outflow. Of 
those studied, 50% showed tachycardia of over 
100 beats per minute on one or more occasions, 
with associated palpitations or weakness. The 
significance of the findings and side effects 
was discussed. (5 figures, 21 references )—Au- 
thors’ abstract 


. Ophth. 


PENETRATING CYCLODIATHERMY FOR FIL- 
TRATION, Walton, D.S. and Grant, W. M. 
(Department of Ophthalmology, Child- 
ren’s Hospital Medical Center, 300 Long- 
wood Ave., Boston 02115), Arch. Ophth. 
83 :47-48, Jan., 1970. 


A modified form of penetrating cyclodia- 
thermy has been employed as a last resort op- 
eration in refractory glaucoma. The operation 
was intended to produce external filtration 
© from the vitreous cavity through the pars 
> plana at a few points, hoping to reproduce 
what P. A. Chandler has observed to occur 
- fortuitously in rare cases, rather than attempt- 
‘ing to suppress aqueous formation by destruc- 
tion of the ciliary body, as usually intended in 
the past. Results from 100 of these operations 
performed on 26 adults and 27 children indi- 
cate approximately a 56% chance of obtaining 
lasting useful reduction of the intraocular 
pressure in this way, and about an equal 
chance of inducing phthisis. Authors’ abstract 


CAVERNOUS HEMANGIOMA OF THE ORBIT. A 
CONSIDERATION OF PATHOGENESIS WITH 
AN ILLUSTRATIVE CASE. Hood, C. IL (De- 
partment of Pathology, College of Medi- 
cine, University of Florida, Gainesville, 
Fla. 32601), Arch. Ophth. 83 :49-53, Jan., 
1970. 


A case is reported in a 73-year-old woman 
. with extreme unilateral exophthalmos. The ex- 
- genteration specimen showed the tumor lying 
= within the muscle cone. It was well encapsu- 
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lated with a minimum of vascular connections. 
(5 figures, 7 references )—Edward U. Murphy 


METASTATIC CARCINOMA OF THE CILIARY 
BODY SIMULATING UVEITIS. Morgan, HI, 
W. E., Malmgren, R. A. and Albert, 
D. M. (Ophthalmology Branch, National 
Institute of Neurological Diseases and 
Stroke, Bldg. 10, Room 10N307, 
Bethesda, Md.), Arch. Ophth. 83 :54-58. 
Jan., 1970. 


A case is presented in whom the diagnosis 
was made by cytologic examination of the 
aqueous. The primary tumor was a squamous 
cell carcinoma of the lung. (7 figures, 14 ref- 
erences )—Edward U. Murphy 


METASTATIC CARCINOMA SIMULATING A 
POSTOPERATIVE ENDOPHTHALMITIS. Lev- 
ine, R. A. and Williamson, D. E. (Regis- 
tery of Ophthalmic Pathology, Armed 
Forces Institute of Pathology, Washing- 
ton, D.C.), Arch. Ophth. 83:59-60, Jan., 
1970. 


This case presented the typical features of a 
post-operative mycotic endophthalmitis one 
month after an uncomplicated intracapsular 
cataract extraction. The primary site was an 
occult lesion of the lung. (2 figures, 1 refer- 
ence )—Edward U. Murphy 





SURGICAL MANAGEMENT OF DIVERTICULUM 
OF THE CANALICULUS. Bowers, B. T. and 
Simmons, J. R. (Ophthalmology Service, 
Brooke General Hospital, Brooke Army 
Medical Center, Fort Sam Houston, 
Texas 78234), Arch. Ophth. 83:61-62, 
Jan., 1970. 

A 22-year-old patient had epiphora since 
birth unimproved by repeated probings. X-rays 
showed the diverticulum in the lower canalicu- 
lus. The syptoms disappeared when a fistula 


was made into the fornix. (1 figure, 1 refer- 
ence )—Edward U. Murphy 


ULTRASTRUCTURE OF THE OPTIC NERVE 
HEAD. Anderson, D. R. (Bascom Palmer 
Eye Institute, P. O. Box 875, Biscayne 
Annex, Miami, Fla. 33152), Arch. Ophth. 
83:63-73, Jan., 1970. 


Astrocyte cell bodies and processes form a 
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continuous limiting membrane of varying 
thickness over the optic disk surface. The sur- 
face contour is irregular in places. Basement 
membrane separates glia from vitreous. The 
layer of glia is continuous with the internal 
limiting membrane of the retina, which is sim- 
ilar but has a thicker basement membrane and 
is formed by foot plates of Muller cells (a 
kind of astrocyte) instead of spider-cell astro- 
cytes. 

As throughout the central nervous system 
(CNS), the endothelium of the central retinal 
vessels is nonfenestrated and held together by 
tight junctions. The artery has a media of 
smooth muscle, but the media of the vein is 
discontinuous. The central retinal artery loses 
its internal elastic membrane as it enters the 
eye, where tissue pressure is higher, The vas- 
cular adventitia is enclosed by astroglia. (11 
figures, 13 references )—Author’s abstract 


CELL ORIGIN OF COLLAGENASE IN NORMAL 
AND WOUNDED CORNEAS, Brown, S. L 
and Weller, C. A. (Department of Oph- 
thalmology, Cornea Research Laboratory, 
New York Hospital-Cornell University 
Medical Center, 525 E. 68th St, New 
York 10021), Arch. Ophth. 83:74-77, 
Jan., 1970. 


Collagenase was not produced in detectable 
quantities by the normal rabbit cornea. How- 
ever, the corneas with full thickness wounds 
did produce enzyme. The epithelium contrib- 
uted the great majority of the enzyme, and the 
production appeared to be triggered by an in- 
teraction with the stromal wound. (2 figures, 2 
tables, 7 references )—-Authors’ abstract 


ANTIBIOTIC CONCENTRATION IN OCULAR 
TISSUES. Bloome, M. A., Golden, B. and 
McKee, A. P. (Department of Ophthal- 
mology, University Hospitals, Towa City 
52240), Arch. Ophth. 83:78-83, Jan., 
1970. 


The total antibiotic concentration of penicil- 
lin G potassium (benzylpenicillin) and dihy- 
drostreptomycin sulfate were determined in 
the ocular tissues of rabbits by radioactive 
tracer methods following systemic and subcon- 
junctival administration. Free, unbound active 
antibiotic concentrations were determined by a 
modified disk diffusion assay. Both methods 
correlated well at concentrations greater than 


JANUARY, 1971 


200ug/gm wet tissue, but below this level the 
free antibiotic concentrations averaged 30% 
of the total for penicillin G and 75% for dihy- 
drostreptomycin, After both systemic and sub- 
conjunctival administration, the free antibiotic 
levels in all tissues except lens and vitreous 
exceeded that in aqueous humor. Thus, the use 
of aqueous humor assays to determine the in- 
traocular penetration of penicillin G and dihy- 
drostreptomycin is not a valid indication of 
ocular tissue concentration. (5 tables, 14 refer- 
ences )—-Authors’ abstract 


(QUANTITATIVE EFFECT OF INCREASED IN- 
TRAOCULAR PRESSURE ON BLACKOUT. Pa- 
lena, P. V., Jaeger, E. A., Behrendt, T, 
and Duane, T. D. (Department of Oph- 
thalmology, Jefferson Medical College of 
Philadelphia, 1025 Walnut St., Philadel- 
phia 19107), Arch. Ophth. 83 :84-88, Jan 
1970, 


Pressure applied to the eyeball increases the 
intraocular pressure and impairs retinal circu- 
lation, resulting in field loss and finally, ocular 
blackout. To quantitate this phenomenon, the 
plethysmographic goggle ophthalmodyna- 
mometer was used to vary pressures in normal 
healthy male patients, and the time onset of 
blackout was recorded. The results could be di- 
vided into the following three groups: (1) In- 
duced pressures lower than that of the retinal 
artery diastolic pressure caused a transient 
held defect, but no ocular blackout. (2) At 
pressures between diastolic and systolic, as the 
induced pressure increased, the time onset to 
blackout decreased in a logarithmic manner. 
(3) At induced pressures systolic and above, 
the time onset until blackout remained con- 
stant. These results did not change with vary- 
ing illumination. (6 figures, 3 tables, 5 refer- 
ences )—Authors’ abstract 


THE PRECORNEAL TEAR FILM. I, FACTORS IN 
SPREADING AND MAINTAINING A CONTIN- 
UOUS TEAR FILM OVER THE CORNEAL SUR- 
FACE. Lemp, M. A., Holly, F. J., Iwata, S. 
and Dohiman, C. H. (Retina Foundation, 
20 Staniford St, Boston 02114), Arch. 
Ophth. 83:89-94, Jan., 1970. 


Using artificial tear solutions with varying 
constituents in physiologic concentrations, 
surface chemical properties of the constituents 
have been studied. Both mucus ( glycoprotein) 
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“and simple proteins are capable of lowering 
the surface tension of tears. Mucus has a great 
affinity for an oil-water interface. Conjuncti- 
“yal mucus spread by the action of the lids and 
adsorbed at the corneal surface is thought to 
_ be the principal factor in spreading the precor- 
eal tear film. A hypothesis to explain the 
effect is presented. (3 figures, 25 references) 
Authors’ abstract 


CHOROIDAL BLOOD FLOW, PRESSURE-FLOW 
RELATION SHIPS. Friedman, E. (Depart- 
‘ment. of Oplithalmology, Boston Univer- 

-sity School of Medicine, 80 E. Concord 

St, Boston 02118), Arch. Ophth. 83:95- 
< 99, Jan; 1970. 


< The pressure-flow relationship of the cho- 
- roidal circulation of the cat was studied by the 
Krypton clathrate Kr 85 desaturation techni- 
que. At intraocular pressures below 20 mm 
‘Hg, the choroidal circulation was found to be- 
have like a passive vascular bed; above 30 mm 
Hg, it was found to behave like an active bed 
with a mild degree of autoregulation. The net 
effect of the systemically administered vaso- 
= constrictor agents was found to consist of an 
increase in the rate of flow of blood through 
the choroid. Systemically administered vasodi- 
 tators resulted in a decrease in flow. (4 fig- 
cestares, 5 references )}—Author’s abstract 







IJUNCTIVAL MEMBRANES IN EPIDEMIC 
- KERATOCONJ UNCTIVITIS, Laibson, P. R. 
and Green, W. R. (Wills Eye Hospital, 
1601 Spring Garden St. Philadelphia 
19130), Arch. Ophth. 83 100-102, Jan., 
1970. 

The membrane was mainly composed of an 
acellular eosinophilic material which formed a 
‘randomly interconnected pattern. No bacterial 


or mycotic organisms were found. (7 figures, 2 
references )—Edward U. Murphy 
s 


Nevuro-opHTHALMOLOGY. Knox, D. L. (De- 
partment of Ophthalmology, Johns Hop- 
kins University School of Medicine, Balti- 
more), Arch. Ophth. 83 :103-127, Jan., 
1970. 


An excellent annual review as is customary 


3 <- by this author. This one is a little different in 


that it contains a critical survey of optic neu- 
pathy, generally and “tobacco amblyopia,” 





pecificalhy. (130 references )—David Shoch 
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FASCIA IN RELATION TO EXTRAOCULAR MUS- 
CLE SURGERY. Swan, K. C. (3181 SW 
Sam Jackson Park Road, Portland, Ore- 
gon 97201), Arch, Ophth. 83 :134-140, 
Feb., 1970. 


Fascial expansions to the hds and orbital 
wall do not arise directly from the rectus mus- 
cles as “check ligaments.” Instead, this fascia 
merges in the fornices with Tenon’s capsule 
and subconjunctiva forming a tissue ‘ring 
which encircles the globe. Incisions anterior to 
this fornix ring permit recession and resec- 
tion under Tenon’s capsule without disturbing 
fascial interrelations. Incisions into the for- 
nices cause adnexal deformities. Tenon’s cap- 
sule is easily elevated from the muscle sheaths 
which are separate structures continuous with 
anterior episcleral and intermuscular mem- 
branes. Integrity of the sheaths should be pre- 
served, They are the primary source of fibro- 
blasts for reattachment of tendons to the 
sclera, Fibroplasia from sheath defects causes 
adhesions. (11 figures, 7 references )—-Au- 
thor’s abstract 


BILATERAL COLOBOMAS OF IRIS AND CHOROID. 
Cagianut, B. and Rheiler, K. (Institute of 
Anatomy, University of Zurich, Zurich, 
Switzerland), Arch. Ophth. 83 7141-144, 
Feb., 1970. 


A newborn child of healthy parents pre- 
sented at birth with bilateral colobomas of iris 
and choroid associated with multiple deformi- 
ties, The karyotype showed a terminal deletion 
of the long arms of a group-D chromosome, 
probably 14 or 15. The karyotypes of both par- 
ents were normal. At autopsy the following 
abnormalities were noted: craniofacial dyspla- 
sia, agenesis of corpus callosum, cleft palate, 
thymus hypoplasia, incomplete lobulation of 
the lungs, aplasia of gallbladder and left kid- 
ney, lack of the right umbilical artery, prevas- 
cular positioning of the pars inferior to the 
duodenum, incomplete rotation of the gut, and 
clinodactyly. Both eyes were normal in size. 
Histologically, the colobomas were of the clas- 
sical type with thinned and undifferentiated 
retinas and  choroids. (8 figures, 12 
references )—Authors’ abstract 


PHOTOCOAGULATION COREPLASTY. Cleasby, 
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G. W. (Presbyterian Hospital of the Pa- 
cific Medical Center, San F rancisco), 
Arch, Ophth. 83 :145-151, Feb., 1970. 


The xenon are photocoagulator can be used 
effectively for alteration of the size, shape, 
and position of the pupil. Enlargement and/or 
centralization of the pupil often provides sig- 
nificant improvement in vision. The best can- 
didates are aphakic patients who have had 
round pupil cataract extraction and are on mi- 
otic therapy. Nineteen cases are described in 
which photocoagulation coreplasty was per- 
formed. The results have been gratifying. It 
would seem that this procedure could be much 
more widely applied than it is at the present 
time, (17 figures, 5 references)—Author’s ab- 
stract 


HEREDITARY HYALOIDEORETINAL DEGENER- 
ATION AND PALATOSCHISIS. van Balen, 
A. T. and Falger, E. L. (Medische Facul- 
teit Rotterdam, Afdeling, Oogheelkunde, 
Rotterdam 1, Netherlands), Arch. Ophth. 
83 :152-162, Feb., 1970. 


Examination of three large pedigrees gives 
additional evidence for the existence and ir- 
regular dominant hereditary syndrome of reti- 
nal degeneration and palatoschisis. The symp- 
toms have a mutual variable expression. 
Formes frustes of retinal degeneration and pa- 
latoschisis have been found. We have also 
taken account of the fact that the retinal de- 
generation is apparent only after a certain age 
(15 years?). The retinal degeneration in this 
syndrome can be of different kinds but is prob- 
ably always combined with vitreal degenera- 
tion and degeneration of other parts of the eye 
(lens, cornea). Surgical treatment of the reti- 
nal detachment in this syndrome is extremely 
unsuccessful. Prophylactic treatment is obliga- 
tory and has to be done early because presenile 
cataract is a frequently occurring associated 
symptom. (6 figures, 10 references )—-Authors’ 
abstract 


SURGICAL EXCISION OF PERSISTENT HYPER- 
PLASTIC PRIMARY VITREOUS. Gass, J. D. M. 
(1638 NW Tenth Ave. Miami, Fla. 
33136), Arch. Ophth. 83:163-168, Feb., 
1970, 


The successful surgical excision of persis- 
tent primary hyperplastic vitreous in two pa- 
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tients is described. (10 figures, 5 references T 
~~Author’s abstract 


WATER-DRINKING TEST. I. CHARACTERISTICS 
OF THE OCULAR PRESSURE RESPONSE AND 
THE EFFECT OF AGE. Armaly, M. F. (De- 
partment of Ophthalmology, University 
Hospitals, Towa City 52240), Arch. 
Ophth. 83 :169-175, Feb., 1970. 


In the normal eye the response of ocular 
pressure to water drinking exhibits marked in- 
dividual variation, It is, in general, an increase 
in pressure reaching maximum in 30 minutes 
and recovering fully in 60 minutes. The mag- 
nitude of pressure change varies markedly 
with the time after water drinking at which it 
is measured, It also varies with repetition of 
testing and with age. The effect of these fac- 
tors confuses the predictive usefulness of the 
test and must, therefore, be rigidly controlled 
in the clinical situation. The C values of to- 
nography performed 30 minutes after water 
drinking did not differ significantly from that 
of tonography performed 60 minutes after wa- 
ter drinking. (7 figures, 12 references )—Au- 
thor’s abstract 


WATER-DRINKING TEST. II. THE EFFECT OF 
AGE ON TONOMETRIC AND TONOGRAPHIC 
MEASURES. Armaly, M. F. and Sayegh, 
R. E. (Department of Ophthalmology, 
University Hospitals, Iowa City 52240), 
Arch. Ophth. 83 :176-181, Feb., 1970. 


Following water-drinking test, there is in 
the normal eye a statistically significant in- 
crease in applanation pressure. Schiotz pres- 
sure, and frequency of Po/C ratio greater 
than 100. There is also a statistically signifi- 
cant reduction in the tonographic C value and 
in ocular rigidity. The magnitude of these 
effects varies significantly with age, with se- 
quence of tonography, and with initial Pa 
reading. Failure to control these variables in 
the clinical situation leads to a marked in- 
crease in the false positive error greatly re- 
ducing the possible usefulness of the test. (6 
figures, 7 tables, 9 references )—Authors’ ab- 
stract 


CATARACTS FOLLOWING CHRONIC HEAD- 
BANGING. Spalter, J. F., Bemporad, J. R. 
and Sours, J. A. (Institute of Ophthal- * 
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-' mology, 635 W. 165th St, New York 
10032), Arch. Ophth. 83:182-186, Feb., 
1970. 


Two children with childhood schizophrenia 
(autism) were observed to develop bilateral 
mature cataracts after chronic headbanging. 
One of the children also developed bilateral to- 
tal retinal detachments. This well known psy- 
chiatric symptom of headbanging or headhit- 
ting has not previously been recognized as re- 
sponsible for the production of cataracts in el- 
ther the psychiatric or ophthalmologic litera- 
ture. A recent survey by the authors of a large 
group of severely disturbed children in a state 
mental hospital revealed the same ocular com- 
plications in a large percentage of cases. The 
physician’s awareness of this problem should 
be stressed in the future management of these 
patients. (23 references )—Authors’ abstract 


TRACHOMA AMONG THE NAVAJO INDIANS. 
Lawler, D. J., Biswell, R., Sharvelle, D. J. 
and Carreno, O. B. (US 1500 16th Ave., 
Ct., Greeley, Colo. 80631), Arch. Ophth. 
83 187-190, Feb., 1970. 

Although trachoma is a rare disease in most 
of the United States, it continues to be the ma- 
jor ophthalmological problem among South- 
western Indians. A new trachoma control pro- 
gram on the Navajo Indian Reservation is de- 
scribed. (2 tables, 4 references )—Authors’ ab- 
stract 


SPONTANEOUS EXPULSIVE CHOROIDAL HEM- 
ORRHAGE, Williams, D. K. and Rentiers, 

_P. K. (Department of Ophthalmology, 
2850 Willow St, Vancouver 9, British 
Columbia, Canada), Arch. Ophth. 83:191- 
194, Feb., 1970. 


Two cases are described. Corneal perfora- 
tion followed by sudden hypotony in glauco- 
matous arteriosclerotic eyes was thought to be 


ge 


the mechanism. (4 figures, 5 references)—Ed- 
ward U. Murphy 


EXTRAOCULAR MUSCLE RECESSIONS UTILIZ- 
ING SILICONE TENDON PROSTHESES. Beis- 
ner, D. H. (Department of Ophthalmol- 
ogy, University Hospitals, lowa City 
52240), Arch. Ophth, 83:195-204, Feb., 
1970.. 
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Medical grade silicone elastomer (Silastic 
372) and silicone covered dacron ribbons were 
sutured under tendons of rectus muscles in 24 
dogs to produce recessions of 5 to 15 mm while 
preserving the original point of insertion and 
arc of contact. Animals were observed one to 
nine months. A fibrous capsule always envel- 
oped the implant and bound it to the sclera, so 
that the mechanical result was similar to a 
large recession. Microscopic cleavage planes 
between the fibrous capsule and episclera were 
disafirmed by preceding gross examinations. 
Breakdown of conjunctiva and Tenon’s cap- 
sule occurred in 11 dogs from two weeks to 
nine months after operation. Limbal incisions, 
prophylactic subconjunctival antibiotics and 


type or thickness of silicone prosthesis had no 


effect on results. Episcleral silicone implants 
behave like silicone encircling tapes used in 
scleral buckling operations. (17 figures, 27 ref- 
erences )—Author’s abstract 


PATHOGENESIS OF ULCERS OF THE ALKALI- 
BURNED CORNEA. Brown, S. I.,. Weller, 
C. A. and Akiya, S. (Department of Oph- 
thalmology, Cornea Research Laboratory, 
New York Hospital-Cornell University 
Medical Center, 525 E. 68th St, New 
York 10021), Arch. Ophth. 83 205-208, 
Feb., 1970. 


Intralamellar injections of small quantities 
of harvested collagenase from the ulcerated 
tissues of alkali-burned corneas produce full 
thickness ulcers in intact alkali-burned cor- 
neas. This is the final proof that the enzyme 18 
responsible for the ulcers of the alkali-burned 
cornea. The enzyme is produced by the epithe- 
lium and cellular elements of the stroma. A 
scheme for the pathogenesis of the alkali- 
burned corneal ulcers is presented and is ex- 
panded to implicate the enzyme in many celini- 
cal destructive conditions. (2 figures, 2 tables, 
8 references )-—Authors’ abstract 


INFRARED ABSORPTION ANGIOGRAPHY OF THE 
FUNDUS CIRCULATION. Kogure, K, 
David, N. J., Yamanouchi, U. and Choro- 
mokos, E. (1638 NW Tenth Ave., Miami, 
Fla. 33136), Arch. Ophth. 83 209-214, 
Feb., 1970. 


A new technique for fundus angiography is ie 
described, employing intracarotid injection of 
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indocyanine dye in combination with high 
speed infrared film in a standard fundus cam- 
era. The studies reported have been done in 
owl monkeys, whose choroidal filling patterns 
are seen much better than contrast angiograms 
made by the fluorescein method, presumably 
because infrared light is not blocked by the 
pigment epithelium. The dye is apparently of 
very little toxicity, and the method should be 
safely applicable in man. (12 figures, 13 refer- 
ences )—Authors’ abstract 


TRANSPLANTATION ANTIGENS IN KERATO- 
PLASTY. I. ISOLATION OF A SOLUBLE FRAC- 
TION WITH TRANSPLANTATION ANTIGEN 
ACTIVITY. Leibowitz, H. M. and Luzzio, 
A. J. (Department of Ophthalmology, 
Boston University School of Medicine, 80 
E., Concord St., Boston 02118), Arch. 
Ophth. 83:215-222, Feb., 1970. 


A soluble protein fraction has been isolated 
from the cornea by simple aqueous extraction. 
This preparation possesses transplantation an- 
tigen activity as demonstrated by its ability to 
induce a specific sensitization resulting in the 
accelerated destruction of a corneal graft. The 
corneal antigen preparation is also capable of 
stimulating the production of humoral anti- 
bodies, but the relationship between the trans- 
plantation immunity and the antibody response 
remains to be elaborated. (7 figures, 22 refer- 
ences )—Authors’ abstract 7 


FUNDUS CINEPHOTOGRAPHY DURING GRAV- 
ITATIONAL STRESS. Leverett, S. D., Bailey, 
P. F., Holden, G. R. and Cheek, R. J. 
(Biodynamics Branch, USAF School of 
Aerospace Medicine, Brooks Air Force 
Base, Texas), Arch. Ophth. 83 :223-231, 
Feb., 1970. | 


A new system for visualizing and recording 
changes in retinal circulation allows electro- 
mechanical remote focusing of a fundus cam- 
era. while simultaneously viewing the retinal 
image on a television monitor, and recording 
changes on videotape and on film. Retinal cir. 
culatory collapse in the central optic dise re- 
gion was observed during routine ophthalmo- 
dynamometry, and collapse appeared to be 
similar to that observed during blackout on the 
US Air Force School of Aerospace Medicine 
(USAFSAM) human centrifuge. In, those 
subjects in which head level arterial pressure 
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was measured during exposure sufficient to~ 
cause blackout, the collapse of the central. reti- 
nal artery occurred at pressure levels which 
were apparently below intraocular pressure. 
Rhesus monkeys exposed to -40Gz acceleration 
for 60 seconds had a collapsed retinal vascular 
bed for periods up to 15 minutes postrun. (4 
figures, 23 references )—Authors’ abstract 


GLAUCOMA, Levene, R. Z. (Department of 
Ophthalmology, New York University 
Medical Center, 560 First Ave., New 
York 10016), Arch. Ophth. 83 232-253, 
Feb., 1970. 


The literature from June, 1968 to June, 1969 


+ 


is reviewed. (177 references) 
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RUBY LASER PHOTOCOAGULATION OF EARLY 
DIABETIC NEOVASCULAR RETINOPATHY. 
Beetham, W. P., Siello, L. M., Balodimos, 
M. C. and Koncz, L. (108 Bay State 
Road, Boston 02215), Arch, Ophth. 83: 
261-272, Mar., 1970. 


Between February, 1967 and April, 1969, 
329 patients with various degrees of diabetic 
proliferating retinopathy have been treated by 
a circumferential ruby laser photocoagulation 
technique. Of these, 178 patients represent 
controls in which both eyes have equal degree 
of neovascular retinal disease in each eye on 
the basis of funduscopy, photography, and 
fluorescein angiography. One eye is treated, 
the opposite serving as a control. Seventy-two 
of these control patients had early neovascular 
retinopathy, have one or more years of follow- 
up, and are presented herein as a preliminary 
report of a detailed ,ongoing control study. 
Eighty percent of treated eyes have'shown a 
definite improvement to a lesser stage of neo- 
vascular retinopathy. Fifty-four percent have 
had complete disappearance of neovasculari- 
zation. All untreated controls have remained 
unchanged or have worsened. (7 figures, 10 ta- 
bles, 8 references )— Authors’ abstract 


CONSERVATIVE MANAGEMENT oF MALIG- 
NANT MELANOMA. II, TRANSCLERAL 
DIATHERMY AS A METHOD OF TREATMENT 


$ 
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“OR MALIGNANT MELANOMAS OF THE 
cHororw. Davidorf, F. H., Newman, 
G. H., Havener, W. H. and Makley, T. 
1320 W. Tenth Ave., A-314 Starling Lov- 
ing Hall, Columbus. Ohio), Arch. Ophth. 
83 :273-280, Mar., 1970. 


The technique of transscleral diathermy per- 
formed under direct visualization 1s present 
and its use discussed in four patients with ma- 
lignant melanoma of the choroid. This tech- 
nique is compared to photocoagulation of intra- 
ocular tumors, The author’s therapeutic classifi- 
cation for the conservative management of 
- malignant melanomas of the choroid has been 
~ineluded. (3 figures, 12 references )—Authors’ 
abstract. 


VASCULAR DENSITY COEFFICIENTS IN NOR- 
MAL HUMAN RETINA AND RELATIONSHIP 
TO DISTANCE FROM DISC. Toussaint, D. and 
Danis, P. (Clinique Universitaire 
d’Ophtalmologie, Hospital St. Pierre, 
322 rue Haute, Brussels 1), Arch. Ophth. 
83 :281-285, Mar., 1970. 


The coefficients of vascular density in the 
normal human retina as a function of the dis- 
tance from the disc have been studied. It ap- 

.. pears that the density is higher in the temporal 
čtor than in the superior and inferior sec- 
s. The decrease of the vascular density ts 
equal in the four sectors of the retina. The 
ascularization is one quarter as dense in the 
four sectors of the retina. The vascularization 
js one quarter as dense in the equatorial retina 
as around the disc. (5 figures, 1 reference )— 
Authors’ abstract 













MACULAR PUCKER FOLLOWING RETINAL DE- 
TACHMENT SURGERY. Tanenbaum, H. L., 
Schepens, C. L., Elzeneiny, I. and Free- 
man, H. M. (Library, Retina Associates, 
100 Charles River Plaza, Boston, 02114), 
Arch. Ophth. 83 :286-293, Mar., 1970. 


© Macular pucker describes minute radiating 
retinal folds and a preretinal membrane in the 
macular area. Most often, it follows retinal de- 

. tachment surgery. A comparison between 105 
affected eyes with 3,417 eyes without macular 
e pucker after retina surgery indicates that the 
-. following factors probably precipitate macular 
* gucker: vitreous blood, total retinal detach- 
ment, detachment of the macula, multiple ret- 
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ina operations, multiple perforations, and most 
significant, loss of formed vitreous at opera- 
tion. Diathermy, photocoagulation, or cryoap- 
plication may also be precipitating factors. In 
affected eyes visual acuity rarely improves as 
expected particularly if preoperative vision 
exceeded 20/70. Eyes with 20/400 or better 
when the diagnosis is made have a 40% chance 
of later improvement. Eyes with 20/1900 or 
better at the time of diagnosis have a 60% 
chance of improvement. A possible pathogene- 
sis of preretinal membranes is discussed. (8 
figures, 8 tables, 15 references j—~-Authors’ ab- 
stract 


BINOCULAR READING ADDITIONS FOR LOW VI- 
ston. Fonda, G. (551 Milburn Ave., Short 
Hills, N.J. 07078), Arch. Ophth. 83 :294- 
299, Mar., 1970. 


Binocular reading additions from +4.00 D to 
+1400 D were prescribed to 120 patients. 
Fifty percent of corrections were prescribed 
for patients with macular degeneration and 
cataracts, and nearly 25% to patients with her- 
edo-degeneration of the macula. Sixty percent 
of corrections were prescribed for vision rang- 
ing from 20/200 to 20/100, Ninety-two per- 
cent of corrections were prescribed in the 
form of bifocals or half-eye glasses. Bifocals 
make the most inconspicuous optical aid and 
are indicated when there is a significant dis- 
tant correction. Half-eye glasses were pre- 
scribed for 640%. These are ideal because the 
lenses can be made small. Bifocal segments 
must be decentered in 1 mm for each diopter 
of reading addition for each eye, or 1 of base- 
in prism must be incorporated for each diopter 
of reading addition for each eye. Eighty-eight 
percent were judged successful, (5 figures, 3 
tables, 3 references )—Author’s abstract 


INCLUSION CONJUNCTIVITIS AND REITER’S 
SYNDROME IN A MARRIED COUPLE. Daw- 
son, C. R., Schacter, J., Ostler, H. B., Gil- 
bert, R. M., Smith, D. E. and Engleman, 
E. P. (Francis I. Procter Foundation, 
University of California, San Francisco 
94122), Arch. Ophth. 83 :300-306, Mar., 
1970. 


A 2l-year-old woman presented with inclu- 
sion conjunctivitis followed by iritis. Her hus- 
band had developed Reiter's syndrome two 
years previously, Chlamydia (psittacosis-lym- 
pho-granuloma-trachoma or Bedsonia) agent 


118 


was demonstrated in both husband and wife. 
This study compares a series of 26 patients 
with inclusion conjunctivitis and a series of 24 
patients with Reiter’s syndrome in whom 
Chlamydial infection was demonstrated. In all 
patients with inclusion conjunctivitis, follicu- 
lar keratoconjunctivitis was present, and two 
developed uveitis. Among patients with 
Reiter’s syndrome and Chlamydia infection, 
one patient had follicular keratoconjunctivitis, 
two had keratitis, and four had iritis. If some 
cases of Reiter’s syndrome are caused by Chla- 
mydia infections, the disease may be an un- 
usual host response to the agent rather than a 
direct result of infection as with inclusion con- 
junctivitis. (3 tables, 20 references )—Au- 
thors’ abstract 


ANATOMIC BASIS AND DIAGNOSTIC VALUE OF 
OPSOCLONUS. Ellenberger, Jr., C. and Net- 
sky, M. G. (Department of Pathology, 
University of Virginia, Charlottesville, 
Va., 22903), Arch. Ophth. 83:307-310, 
Mar., 1970. 


A 58-year-old woman had opsoclonus and 
signs of cerebellar disease in association with 
carcinoma of the breast. The case is the first 
recorded with this abnormal ocular movement 
and neuroanatomic changes restricted to the 
cerebellum. Necropsy revealed typical changes 
of parenchymatous degeneration: absence of 
Purkinje cells, diffuse and focal gliosis, and 
neuronal loss in the granular layer and dentate 
nuclei. Opsoclonus differs clinically from other 
abnormal, conjugate movements of the eyes 
because it is spontaneous, irregular, multidi- 
rectional, and most severe at the onset of at- 
tempts to change fixation. Opsoclonus may oc- 
cur in patients with encephalitis, polymyoclo- 
nia, and neoplastic disease, particularly neuro- 
blastoma. (3 figures, 19 references )—Authors’ 
abstract 


INTRAOCULAR PRESSURE AND OUTFLOW FA- 
ciuity. Treister, G. and Mannor, S. 
(Pharmacological Institute, Box 573, 751 
23 Uppsala, Sweden), Arch. Ophth. 83: 
311-318, Mar., 1970. 


Continuous treatment with mestranol, 0.1 
mg/ day, in normal women, caused a small 
gradually growing intraocular pressure de- 
crease of 2.0 + 0.45 mm Hg and an outflow 
facility increase of 0.085ul + 0.015ul (min 
mm Hg)-1l at six months. Treatment of an- 
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other group of 15 normal women with mesta- 
nol + ethynodiol diacetate in doses of 0.1 mg 
and 1.0 mg per day, respectively, gave similar 
results. The decrease in intraocular pressure 
was 1.8 + 0.38 mm Hg at six months, and the 
increase in outflow facility was 0.056 ul + 0.01 
ul (min + mm Hg)-1 at six months. In both 
groups, the effect of the drugs on intraocular 
pressure and outflow facility was highly signi- 
ficant (P < 0.001). However, the differences 
between the two groups were not significant. 
Reasons are presented for the belief that the 
drugs act on the trabecular meshwork. (3 
figures, 4 tables, 26 references)—Authors’ ab- 
stract 


MANAGEMENT OF VITREOUS LOSS AFTER CAT- 
ARACT EXTRACTION. Gass, J. D. (1638 NW 
Tenth Ave., Miami, Fla. 33136), Arch. 
Ophth. 83:319-323, Mar., 1970. 


This report describes the combined use of a 
round-end, side-opening aspirating cannula 
and cellulose sponges. This technique leaves 
the patient with a round pupil and minimal or 
no vitreous incarceration in the limbal wound. 
(3 figures, 5 references )—Edward U. Murphy 


ULTRASTRUCTURAL AND H ISTOCHEMICAL 
OBSERVATIONS OF OPTIC NERVE GLIOMAS. 


Anderson, D. R. and Spencer, W. H. 
(Bascom Palmer Eye Institute, P, O. Box 
875, Biscayne Annex, Miami, Fla, 33152), 
Arch. Ophth. 83 :324-335, Mar., 1970. 


Colloidal iron stains showed that many optic 
nerve gliomas contain mucoid material. This 
material is extracellular, as demonstrated es- 
pecially by electron microscopy of two glio- 
mas. In one glioma it was particularly abun- 
dant and it apparently contributed to a sudden 
increase of proptosis due to rapid enlargement 
of the tumor. There was no evidence of necro- 
sis or degeneration in these tumors, by light or 
by electron microscopy, and the accumulation 
of mucosubstance i$ not considered to be a de- 
generative change. The tumor cells were 
mainly astrocytes. These had certain em- 
bryonic ultrastructual features, but did not ex- 
hibit malignant alteration. (14 figures, 33 ref- 
erences )—-Authors’ abstract . 


PHOTOTOXIC CORNEAL AND LENS OPACITIES. 
Bernstein, H. N., Curtis, J., Earl, F. L. 
and Kuwabara, T. (Ocular Research Lab- 
oratory, George Hyman Memorial Ré- 


- 
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“search Building, Washington Hospital 
Center, 110 Irving St., Washington, DC), 
Arch, Ophth. 83:336-348, Mar., 1970. 


Corneal and lens opacities were observed in 
dogs following administration of a fungicide, 
2,6-dichloro-4-nitro-aniline (DCNA), for 
longer than six weeks. These changes were ir- 
reversible. In the anterior cornea, there were 
discrete areas of degeneration of the anterior 
corneal lamella associated with histiocytes 
containing lipid granules. The predominant 
effect upon the lens was edema around the an- 
terior Y suture. These corneal and lens abnor- 
malities could only be produced when the ani- 
mal was exposed to outdoor or natural sun- 
light illumination. The concept of a phototoxic 
ocular drug reaction is relatively new in oph- 
thalmology and would appear to deserve in- 
creasing attention in the future. (13 figures, 14 
references )—Authors’ abstract 


PENETRATION OF CEPHALOTHIN IN THE 
AQUEOUS HUMOR OF THE RABBIT. Uway- 
dah, M. M. and Faris, B. M. (Department 
of Bacteriology and Virology, American 
University of Beirut, Beirut, Lebanon), 
Arch. Ophth. 83 :349-351, Mar., 1970. 


Cephalothin sodium (Keflin) was detected 
in low concentration in primary aqueous hu- 
mor of rabbits 45 minutes following a single 
intramuscular injection of 150 mg/kg body 
weight. The ratio of aqueous humor level to 
blood level ranged between 1.1% and 9.7%. 
The aqueous humor level did not exceed 1.8y/ 
ml. (1 table, 15 references)—Authors’ ab- 
stract 


COLLAGENASE INHIBITORS IN PREVENTION 
OF ULCERS OF ALKALI-BURNED CORNEA. 
Brown, S. I. and Weller, C. A. (Cornea 
Research Laboratory, Department of 
Ophthalmology, New York Hospital- 
Cornell University Medical School, 525 E. 
68th St., New York 10021), Arch. Ophth. 
83 :352-353, Mar., 1970. 

Solutions of cysteine, sodium edetic acid, 
and calcium edetic acid were topically applied 


to alkali-burned corneas of rabbits. Cysteine 
proved to be the most effective in preventing 


ulcers in 13 of 16 eyes. Sodium edetic acid was 
x ‘~ less effective and calcium edetic acid not at all. 
- (1 table, ? references )—Authors’ abstract 
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CHRONIC FLUORIDE INGESTION IN RABBITS. 
Bloome, M. A. and Burian, H. M. (De- 
partment of Ophthalmology, University 
Hospitals, Iowa City 52240), Arch. 
Ophth. 83 :354-356, Mar., 1970. 


Twenty rabbits received large doses of 
orally administered fluoride for three to five 
months. Baseline and subsequent electroretino- 
gram (ERG) and ophthalmoscopic examina- 
Hons were done on each rabbit as well as on a 
group of control rabbits. Although bone con- 
centrations of fluoride were compatible with 
chronic system fluorosis, there were no signifi- 
cant differences in the ERGs, fundi, or micro- 
scopic sections of the treated eyes as compared 
to the control eyes. (3 tables, 14 references )— 
Authors’ abstract 


THE LEGACY OF THE THIEF OF TOURNAI 
Snyder, C. (Massachusetts Eye and Ear 
Infirmary, Boston), Arch. Ophth. 83 :357- 
360, Mar., 1970. 


Apparently the voleur of the title made an 
involuntary gift of couching instruments to a 
Dr. Brisseau. These instruments indirectly led 
to Dr. Brisseau’s original discovery that a cat- 
aract was an opaque lens and not a thin mem- 
brane that covered the pupil space.—David 
Shoch 


EYELIDS, LACRIMAL APPARATUS, AND CON- 
yunctiva. Sexton, R. R. (5323 Harry 
Hines Blvd., Dallas 75235), Arch. Ophth. 
83 361-377, Mar., 1970. 


The literature in English from mid-1968 to 
mid-1969 is reviewed. (121 references) 


CONGENITAL HEREDITARY PTOSIS WITH IN- 
FERIOR RECTUS FIBROSIS. von Noorden, 
G. K. (Wilmer Institute of Ophthalmol- 
ogy, The Johns Hopkins Hospital, Balti- 
more 21205), Arch, Ophth. 83:378-380, 
Mar., 1970. 


A dominantly inherited disorder occurring 
in father and daughter consisted of unilateral 
ptosis and inability to elevate the depressed 
left eye. Abduction and adduction were normal 
on the affected side. Surgical exploration in 
one case revealed massive adhesions between 
the inferior rectus muscles and adjacent tis- 
sues. (9 references )—Author’s abstract 
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SIMPLE DIABETIC RETINOPATHY. Dobree, 
J. H. (St. Bartholomew's Hospital, 
London), Brit. J. Ophth. 54:1-10, Jan., 


1970, 


Serial fundus photography was performed 
on fifty eyes. Clusters of microaneurysms, var- 
icosed capillaries, punctate hemorrhages, and 
edema were seen in the posterior pole lateral 
to the macula. Pathological capillary foci are 
widely scattered over the posterior fundus, 
away from the main vascular trunks, while li- 
poid exudates occur in clusters of small flecks, 
large and small rings, and plaques often in- 
volving the macula. Macular edema was a 
common finding and is especially marked dur- 
ing the early deposition of lipoid material. A 
correlation exists between the size of a macu- 
lar deposit and the loss of central vision. (2 
figures, 3 tables, 14 references)—Irwin E. 
Gaynon 


PROLIFERATIVE DIABETIC RETINOPATHY 
Taylor, E. and Dobree, J. (St. Bartholo- 
mew’s Hospital, London), Brit. J. Ophth. 
54:11-18, Jan., 1970. 


Two hundred and forty-eight areas of re- 
cent neovascularization in 86 eyes with prolif- 
erative diabetic retinopathy were studied via 
retinal photography. Seventy-three percent of 
eyes had areas of new vessel formation on the 
optic dise. One hundred and seventy-six le- 
sions occurred in association with the retinal 
veins. They were most common near the supe- 
rior temporal veins and fewer near the nasal 
veins. (4 figures, 6 tables, 8 references )—Irwin 
E. Gaynon 


PROVOCATIVE OUTFLOW TEST. Leighton, D., 
Phillips, C. and Gibbs, A. (Departments 
of Ophthalmology and Social and Preven- 
tive Medicine, University of Manchester 
and Manchester Royal Eye Hospital), 
Brit. J. Ophth. 54:19-26, Jan., 1970. 


Twenty-four patients with suspected open 
angle glaucoma were tested on three separate 
mornings with applanation tension, Schiotz 
tension and tonography. They were given 20 
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ml/kg of water by mouth or had 26% homatrs- 
pine eye drops instilled, or both. Forty-five 
minutes later the tests were repeated. 

The fall in outflow facility was significant 
for the homatropine and the water drinking- 
homatropine test. The water drinking test 
alone was insignificant. The water drinking- 
homatropine test produced the greatest rise in 
applanation tension. A water drinking-homa- 
tropine applanation test may be more practical 
than tonography in differentiating a normal 
from a glaucoma population. — figures, 3 ta- 
bles, 14 references )—Irwin E. Gaynon 


INFANTILE GLAUCOMA. Leighton, D. and 
Philips, C. (Department of Ophthalmol- 
ogy, University of Manchester, and Man- 
chester Royal Hospital), Brit. J. Ophth. 
54:27-30, Jan., 1970. 


The ocular tension response to local instilla- 
tion of topical 0.1% dexamethasone t.i.d. for a 
period of three weeks was similar in parents 
of 18 children with infantile glaucoma and in 

closely matched controls, The genetic carrier 
state for infantile glaucoma is not related to 
open angle glaucoma. (1 figure, 2 tables, 7 ref- 
erences )—Irwin E. Gaynon 


SJOGREN’S SYNDROME IN RELATION TO PER- 
NICIOUS ANAEMIA AND IDIOPATHIC ADDI- 
SON’S DISEASE. Williamson, J., Paterson, 
R., Me Gavin, D., Greig, W. and Whaley, 
K. (Department of Ophthalmology, 
Southern General Hospital, Glasgow, S. 
W.), Brit. J. Ophth. 54:31-36, Jan., 1970, 
The incidence of keratoconjunctivitis sicca 

in 77 patients with pernicious anemia and in 20 

patients with Addison's disease was no higher 

than that of the control group. (2 tables, 35 

references )—Irwin E. Gaynon 


ELECTRON YSTAGM OGRAPHIC STUDIES OF 


SMALL VERTICAL FIXATION MOVEMENTS. 
Huddleston, H. F. (RAF Institute of Avi- 
ation Medicine, Farnborough, Hants), 


Brit. J. Ophth. 54:37-40, Jan., 1970. 


Electronystagmographic studies were per- 
formed on 32 subjects. A comparison of the 
eyes open and eyes closed technique was com- 
pared using eight degree vertical fixation, 
Closing the eye eliminates any eyelid move-» 
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“fent artifact. Overall no difference was found 
between the two conditions. (1 figure, 2 tables, 
-16 references)—Irwin E. Gaynon 


OCCLUSION THERAPY IN AMBLYOPIA WITH 
ECCENTRIC FIXATION. Malik, S., Gupta, A. 
and Grover, V. (Department of Ophthal- 
mology, Maulana Azad Medical College 
and Associated Hospitals, New Delhi, 
India), Brit. J. Ophth. 54:41-45, Jan. 
1970. 


Seventy cases of amblyopia with eccentric 
fixation per se, were divided into three groups. 
< They were treated by (1) occlusions of the 
- unaffected eye, (2) occlusion of the affected 
` eye, and (3) red-free filter occlusion of the af- 
fected eye. Amblyopia with eccentric fixation 
can be best improved by conventional occlu- 
sion. In patients over twelve years of age a 
good response occurred provided fixation was 
close to the fovea. Results were poor with non- 
conventional occlusion. Red-filter occlusion 
gave encouraging results in both fixation and 
visual acuity and is indicated in dense amblyo- 
pia. (5 tables, 20 references )—Irwin E. Gay- 
non 


STRENGTHENING THE SCLERA WITH A STRIP 
.. OF FASCIA LATA IN PROGRESSIVE MYOPIA. 
<u Nesterov, A. and Libenson, N. (Kazan, 
we TU.S.S.R.), Brit. J. Ophth. 54:46-50, Jan., 
ce 1970. 

Eighty-four eyes with progressive myopia 
were treated by suturing a Y-shaped autoge- 
nous transplant of fascia lata to the horizontal 
posterior surface of the sclera. The split ends 
are sutured to the inferior and superior nasal 
sclera, the long arm to the sclera medial to the 
external rectus tendon. There were no postop- 
erative complications, and an improvement in 
visual acuity in all but two cases. No increase 
in myopia has been observed after prolonged 
follow-up. (5 figures, ll references )—Irwin 
E. Gaynon 


PROGNOSTIC VALUE OF THE ELECTRORETINO- 
GRAM IN SEVERE RECENT OCULAR TRAUMA. 
Jayle, G. and Tassy, A. (Clinique Ophtal- 
molgique, Faculte de Medecine de Mar- 

"=: seille, France), Brit. J. Ophth., 54:51-58, 

~ Jan., 1970. 
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The technique of performing electroretinog- 
raphy in severely injured eyes is presented. 
Patients with extinguished ERGs did not re- 
cover useful vision, Eyes with normal ERGs 
almost always developed useful vision. An 
ERG performed soon after severe injury has 
important prognostic value. ( 6 figures, 11 ref- 
erences )—Irwin E. Gaynon 


MERCURY CONTENT OF THE HUMAN LENS. 


Abrams, J. and Majzoub, U. (Institute of 


Jan., 1970. 


A cataract was removed from a glaucoma 
patient who had used miotic drops containing 
phenylmercuric nitrate for four years. The 
iens had the appearance of mercuria lentis. 
Chemical analysis revealed an increased mer- 
cury content of the lens. (3 references )— Ir- 
win E. Gaynon. 


EXPERIMENTAL STUDY OF CARTILAGE SETONS. 
Blumenthal, M., Harris, L. and Galin, M. 
(Department of Ophthalmology, New 
York Medical College, New York, N. Xoh 
Brit. J. Ophth. 54:62-65, Jan., 1970. 


The effect of setons of autogenous rib carti- 
lage used to connect the anterior chamber and 
the subconjunctival space were studied in 57 
rabbit eyes. The cause of fistula failure is due 
to proliferation of episcleral connective tissue. 
Polycystic bleb formation requires an adequate 
sclerostomy bathed in aqueous. (3 figures, 15 
references )—Irwin E. Gaynon 


RESULTS OF PARTIAL PENETRATING KERATO- 
PLASTY RELATED TO THE SIZE OF THE 
crarr. Mortada, A. (Department of Oph- 
thalmology, Faculty of Medicine, Cairo 
University, Egypt), Brit. J. Ophth. 54 :66- 
68, Jan., 1970. 

Fifty cases of partial penetrating corneal 
grafts were performed using different sizes. 
The 5 to 5.5 mm graft has the least number of 
postoperative complications. The graft should 
be smaller than the dilated pupil. A constricted 
pupil aids in graft centering. (1 table, 2 refer- 
ences )—Irwin E. Gaynon 


RECHARGEABLE BATTERY BELT. Davies, E. 
and Buchanan, W. (Department of Ex- 
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perimental Ophthalmology, Institute of 
Ophthalmology, University of London), 
Brit. J. Ophth. 54:69, Jan., 1970. 
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ASSESSMENT OF ESTABLISHED CASE OF 
CHRONIC SIMPLE GLAUCOMA. Fisher, R. F, 
Carpenter, R. G. and Wheeler, C. (In- 
stitute of Ophthalmology, University of 
London), Brit. J. Ophth. 54 217-228, 
Apr., 1970. 


A statistical correlation between the various 
characteristics of fifty glaucomatous eyes has 
shown that simple subjective assessment of 
cupping of the disc correlated more closely 
with the decrease in the size of the visual field 
than with either intraocular pressure or out- 
flow facility. Furthermore, when the averages 
of pressure and outflow facility were sepa- 
rately correlated with mean quadratic size of 
field, average pressure readings correlated 
more closely than average outflow facility val- 
ues. Since variations in pressure in individual 
subjects and in outflow facility also correlated 
significantly with the size of the pupil, it was 
concluded that reduced outflow facility was no 
more a stable property of the glaucomatous 
eye than raised intraocular pressure. (6 fig- 
ures, 6 tables, 22 references)—Authors’ ab- 
stract 


FLUORESCENCE ANGIOGRAPHY OF THE IRIS. 
Craandijk, A. and Aan de Kerk, A. L. 
(Rotterdam Eye Hospital, The Nether- 
lands), Brit. J. Ophth. 54 229-232, Apr., 
1970. 


An iris fluoro-angiographic technique is de- 
scribed, using a Zeiss fundus camera to supply 
the blue excitation light. The fluorescence is 
photographed on an external motorized Nikon 
camera. A fluoro-angiogram from a normal 
subject is compared with one from a patient 
with a nevus iridis. (10 figures, 3 references ) 
—Authors’ abstract 


SERUM IMMUNOGLOBULINS IN RETINAL 
VASCULITIS. Koliopoulos, J. X., Perkins, 
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E. S. and Seitanides, B. E. (Institute of 
Ophthalmology, London), Brit. J. Ophth. 
54 :233-236, Apr., 1970. 


In thirteen cases of retinal vasculitis the 
serum immunoglobulins were determined by the 
single radial immunodiffusion method. An ele- 
vation of yM was found in four cases second- 
ary to uveitis. In the central type of retinal 
vasculitis the levels of the three major im- 
munoglobulins (yG, yA, yM) were within 
normal limits, but in cases of the peripheral 
type (Eales’ disease) a low level of yM was 
found. The significance of these results is dis- 
cussed. (2 tables, 23 references )—Authors’ 
abstract 


OCULAR COMPLICATIONS AFTER THERAPEUTIC 
IRRADIATION. Macfaul, P. A. and Bedford, 
M. A. (Moorfields Eye Hospital, 
London), Brit. J. Ophth. $4:237-247, 
Apr., 1970. 


Radiotherapy has a valuable place in the 
treatment of neoplastic disease of the eye and 
orbit. Conventional x-rays and modern ra- 
diotherapeutic techniques may lead to compli- 
cations, the majority of which are of relatively 
minor importance. Cobalt plaques are being in- 
creasingly used in centers throughout the 
world and are proving of considerable value 
for otherwise incurable conditions. Increasing 
awareness of their side-effects, particularly on 
the optic nerve, should lead to careful consid- 
eration not only of the size but also of the site 
of the neoplasm, bearing in mind the very high 
radiation dose inevitable with this technique. 
Further work is being done to define more 
closely the indications for the application of 
cobalt plaques in the area of the optic dise and 
to elucidate the pathology of the vascular 
changes in radiation retinopathy. (21 figures, 
18 references )—Authors’ abstract 


AN UNUSUAL CASE OF HOMOCYSTINURIA. 
Garston, J. B., Gordon, R. RHCT. 
and Pollitt, R. J. (Children’s Hospital, 
Sheffield), Brit. J. Ophth. 54:248-251, 
Apr., 1970. 


An 81-year-old white boy with homocysti- 
nuria is described. The condition remained un- 
recognized until the left lens dislocated after 
an injury. The diagnosis of homocystinuria 
should be borne in mind even when the lens 
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appears to dislocate because of trauma, The 
lens was removed but the eye remained blind 
because of optic atrophy. The etiology of optic 
atrophy in homocystinuria is discussed. The 
boy survived six operations without thrombo- 
sis, although he had vasculitis. The progres- 
sive nature of genu valgum in homocystinuria 
is described. Pyridoxine, 1,000 mg/day consid- 
erably reduced the plasma homocystine levels. 
(3 figures, 9 references )—Authors’ abstract 


CASES OF ENUCLEATION IN Ucanpa. Da- 
vanger, M. (Makerere University College, 
Kampala, Uganda), Brit. J. Ophth. 54: 
252-255, Apr., 1970. 


The primary causes of 207 enucleations in 
Kampala, Uganda, are reviewed. The cases are 
classified in seven etiological groups. Trauma 
is the cause of more than half the enucle- 
ations, and the next in importance is corneal 
disease (18.4%). The male :female ratio is 1.8, 
and in adults over 20 years of age 2.1. (2 fig- 
ures, 3 tables, 4 references )—Author’s ab- 
stract 


EXPERIMENTAL OCULAR LEISHMANIASIS. Ab- 
bound, IL, Ragab, H. A. and Hanna, L. S. 
(Departments of Ophthalmology and Par- 
asitology, Cairo University, Egypt), Brit. 

~ J. Ophth. 54 :256-262, Apr., 1970. 

© SERIOUS OPHTHALMOLOGICAL COM PLICA- 

COO PIONS IN THE EnHLrrs-DANLOS SYN- 

DROME. Beighton, P. (Johns Hopkins 

‘Hospital, Baltimore, Md.), Brit. J. Ophth. 


54 -263-268, Apr., 1970. 


A brother and sister with the typical cutane- 
ous and articular manifestations of the Ehlers- 
Danlos syndrome both lost their sight after 
ocular catastrophes. Their pedigree was con- 
sistent with autosomal recessive inheritance. 
Other patients have been reported with similar 
stigmata of the EDS, who experience serious 
ocular complications, and in whom there was 
considerable evidence to indicate a recessive 
mode of inheritance of the condition. It 1s pos- 
sible that there is a distinct ophthalmic form 
of thee EDS, in which fragility of the ocular 
tissues predisposes to serious ophthalmological 
complications. (3 figures, | table, 19 refer- 
om ences )}—Author’s abstract 
SCHEIE’S 
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Anwar, M. (Hillingdon Hospital, Ux- 
bridge, Middlesex), Brit. J. Ophth. 54: 
269-272, Apr., 1970. 


The modifications consist of placing the in- 
cision more corneally in most cases. In pa- 
tients with shallow anterior chambers the inci- 
sion should be most corneal since there is less 
danger of incarceration of iris into the wound. 
Ordinarily the incision is placed about halfway 
in the limbal area. This apparently results in 
less failure of the filtering blebs. (4 figures, 2 
tables, 3 references )—David Shoch 


DIAZEPAM PREMEDICATION IN OPHTHALMIC 
surcERY. Manku, M. S. (Nairobi, Kenya), 
3rit. J. Ophth. 54:273-275, Apr., 1970. 


Fifty African patients undergoing intraocu- 
lar surgery were given a single dose of 20 mg 
diazepam (Valium) one hour before opera- 
tion, as the sole premedication. This was found 
to be highly satisfactory in all but two cases 
(4%). Excellent tranquillization was com- 
bined with good patient cooperation. The re- 
duction in muscle tone and the associated fall 
in intraocular pressure provided by diazepam 
premedication were considered to be valuable 
factors. The early ambulation and minimal 
nursing care required were of great advantage 
to both patients and hospital staff. Diazepam 
had no untoward effects on the poorly nour- 
ished or the very old. (3 tables, 5 references) 
— Author's abstract 


ACCESSORY EXTRAOCULAR MUSCLE. Kirkham, 
T. H. (Nuffield Laboratory of Ophthal- 
mology, University of Oxford), Brit. J. 
Ophth. 54 :276-277, Apr., 1970. 


OcULO-CEREBRO-RENAL SYNDROME. REPORT 
OF A CASE IN A BABY GIRL, Harris, L. $., 
Gitter, K. A., Galin, M. A. and Ple- 
chaty, G. P. (Department of Ophthalmol- 
ogy of the New York Medical College), 
Brit. J. Ophth. 54:278-280, Apr., 1970. 


SQUAMOUS CELL CARCINOMA OF THE OESO- 
PHAGUS WITH CHOROIDAL METASTASIS. 
Mullaney, J. (Royal Victoria Eye and Ear 
Hospital, Dublin), Brit. J. Ophth. 54:281- 
283, Apr., 1970. 


Carcinoma of the esophagus metastasizing 
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to the eye appears to be extremely rare. This 
paper describes what appears to be the first re- 
ported case of such an occurrence in the cho- 
roid. (3 figures, 1 reference }—Author’s ab- 
stract 


ASTROCYTOMA OF THE OPTIC NERVE. Mohan, 
H. and Sen, D. K. (Irwin Hospital, New 
Delhi, India), Brit. J. Ophth. 54:284-286, 
Apr., 1970. 


A case of astrocytoma (Grade IT) arising 
from the intraorbital portion of the optic 
nerve at the age of 45 is recorded. The unusu- 
ally rapid progress of the tumor may have 
been due to a blow on the forehead just above 
the affected eye. (3 figures, 5 references )—~ 
Authors’ abstract 
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PATHOGENESIS OF VISUAL FIELD DEFECTS. 
ROLE OF THE CILIARY CIRCULATION. 
Hayreh, S. S. (Institute of Ophthalmol- 
ogy, University of London), Brit. J. Ophth. 


54:289-311, May, 1970. 


In the present study the choroidal vascular 
pattern and its contribution to the optic disc 
was studied in 24 eyes of monkeys by rapid se- 
rial fluorescence fundus angiography. This re- 
vealed a segmental supply by the posterior cili- 
ary arteries in the choroid and optic disc. The 
size of the segment depended upon the size of 
the artery. The main posterior ciliary artery 
usually supplies half of the choroid and optic 
disc, which is more often the temporal or nasal 
half and less commonly the upper or lower 
half. The smaller arteries supply smaller sec- 
tors of these segments, which may be quadran- 
tic. The ciliary circulation has a very impor- 
tant role to play both in the pathogenesis of 
different types of visual field defects, most of 
which has so far remained ill-understood, e.g. 
nerve fiber bundle defects of different origins, 
visual field defects in glaucoma, altitudinal 
and vertical heminanopias of prechaismal ori- 
gin, quadrantic and sectoral defects, and in 
post-hemorrhagic amaurosis. (13 figures, 152 
references )—~Author’s abstract 
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ISCHAEMIA IN VEIN OCCLUSIONS. Map- 
stone, R, (St. Paul’s Eye Hospital, Liver- 
pool), Brit. J. Ophth. 54:312-315, May, 
1970. 


Forty-four patients with vein occlusions 
were investigated using a combined angio- 
graphic and thermometric technique. Five only 
had evidence of an extraretinal arterial is- 
chaemia. If ischaemia and vein occlusion are 
related, the arterial pathology lies within the 
central retinal artery or its branches. (5 fig- 
ures, 14 references )—Author’s abstract 


TREATMENT OF SUPPURATIVE INTRAOCULAR 
INFECTIONS. Kanski, J. J. (Moorfields 
Eye Hospital, London), Brit, J. Ophth. 
4 :316-322, May, 1970. 


A therapeutic regime consisting of subcon- 
junctival, systemic, and topical administration 
of antibiotics and corticosteroids in the treat- 
ment of 20 cases of suppurative intraocular in- 
fection is described. The response was consid- 
ered to have been good in 13 cases, fair in two 
and poor in five. The rationale of the treat. 
ment is discussed. (1 figure, 3 tables )-—Au- 
thor’s abstract 
INHERITANCE DUANE’s 


OF SYNDROME. 


Kirkham, T. H. (The Royal Infirmary, .. 


Sheffield), Brit. J. Ophth, 54 :323-329. 
May, 1970. 


The literature relating to Duane’s syndrome, 
perceptive deafness and the Klippel-Feil ano- 
maly is reviewed. A series of 126 patients 
showing Duane’s syndrome was studied and 
instances of perceptive deafness and the 
Klippel-Feil anomaly were found amongst 
these patients and their relatives. It is con- 
cluded that the triad of Duane’s syndrome, 
the Klippel-Feil anomaly and perceptive deaf- 
ness is inherited as a dominant condition with 
variable penetrance, and expression. The gene 
is partially sex-limited and unknown environ- 
mental factors are possibly important in modi- 
fying its effect. (3 figures, 68 references )— 
Author’s abstract 


SYNDROME OF “CROCODILE TEARS”. Spiers, 
A. S. (University College Hospital Medi- 
cal School, London), Brit. J. Ophth. 54: 
330-334, May, 1970. 


A case of bilateral paroxysmal, lacrimatioff 
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‘following a unilateral Bell’s palsy 1s described. 

Serial. measurements of lacrimal secretion 

. showed spontaneous variations in. the severity 
of the condition. Drug-induced reduction in la- 
crimal secretion was effective only at the price 
of unacceptable impairment of accommodation. 
(1 figure, 1 table, 8 references )—Author’s ab- 
stract 


HUMAN HAIR SUTURES IN OPHTHALMIC 
surcERY. Sood, G. C., Sen, D. K. and 
Sota, L. D. (Maulana Azad Medical Col- 
lege, New Delhi, India), Brit. J. Ophth. 
54 :335-337, May, 1970. 

b A method is described of preparing and 
© sterilizing human hair for use as suture mate- 
< rial in ocular surgery. The results of a trial in 
< 100 cases of cataract surgery and 50 cases of 


"extraocular surgery are reported. (2 tables, 10- 


references )—Authors’ abstract 


TRACHOMATOUS ENTROPION-TRICHIASIS. 
Sowa, S. C. (Fajara, The Gambia), Brit. 
J. Ophth. 54:338-339, May, 1970. 


A case is reported of bilateral trachomato 
entropion-trichiasis in a 16-month-old infant. 
(1 figure, 5 references )—Author’s abstract 


_ MEASUREMENT AND DIAGNOSIS OF CYCLODE- 
OOO VIATION BY THE AFTER-IMAGE METHOD. 
— Sood, G. C. and Sen, D. K. ( Maulana 
Azad Medical College, New Delhi, India), 
Brit. J. Ophth. 54:340-341, May, 1970. 


A method measuring cyclodeviation of the 





© eyes by the after-image test using two special 
synoptophore slides is described. By this me- 
thod it is possible to identify the vertical mus- 
cle at fault. (2 figures, 1 reference )—Authors’ 
abstract 


ELECTRO-MECHANICAL CORNEAL AESTHE- 
SIOMETER. Larson, W. L. (University of 
Montreal, Canada), Brit. J. Ophth. 54: 
342-347, May, 1970. 


The corneal aesthesiometer is a device for 
= measuring the threshold of corneal sensitivity. 
» An improved electro-mechanical aesthesiome- 
co ter, the Larson-Millodot (L-M), is described, 
» and compared with the Cochet-Bonnet (C-B) 
-- 4nstrument. Using the L-M as a force-measur- 
ng standard, the forward movement of the C- 
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B required to produce a given force was found 
for two’ diameters of hair. An experiment to 
check the impact forces produced by the. L-M 
is also described. The angle at which the C-B 
instrument is applied to the cornea was found 
to have an important influence on the force 
applied. (5 figures, 6 references j—Author’s 
abstract | 


DIAGNOSTIC INDEX FOR DISEASES OF THE EYE 
BASED ON THE INTERNATIONAL STATISTI- 
CAL CLASSIFICATION oF Diseases (ICD). 
Cullen, J. F. (The Royal Infirmary, Edin- 
burgh), Brit. J. Ophth. 54 :348-355, May, 
1970. 
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CORNEAL GRANULAR DYSTROPHY. Tripathi, 
R. C. and Garner, A. (Department of Pa- 
thology, Institute of Ophthalmology, Uni- 
versity of London), Brit. J. Ophth. 54: 
361-372, June, 1970. 


Following the recurrence of opacities in the 
grafted cornea in the eye of a female patient 
suffering from heredofamilial granular dys- 
trophy, a repeat keratoplasty was performed 
and the excised lamellar disc of opaque tissue 
was submitted for histochemical and electron 
microscopical study. This revealed accumula- 
tions of a protein substance between 
Bowman’s membrane and the epithelium which 
ultrastructurally presented as amorphous ma- 
terial, grouped in bizarre rod-shaped and tra- 
pezoid masses, and deposited within a collage- 
nous environment. Its possible nature is dis- 
cussed. (11 figures, 1 table, 16 references )— 
Authors’ abstract 


DOMINANTLY INHERITED DRUSEN OF 
BRUCH’S MEMBRANE, Deutman, A. F. and 
Jansen, L. M. (Eye Hospital, Rotterdam 
Medical Faculty, Rotterdam), Brit. J. 
Ophth. 54 :373-382, June, 1970. 


In one family there were eight individuals 
with dominantly inherited drusen of Bruch’s 
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membrane, including a pair of identical twins 
and two boys aged 12 and 14 years. In a sec- 
ond family the same condition was found in a 
mother and her daughter. The interfamilial 
differences in the ophthalmoscopic appear- 
ances of this dystrophy are stressed. As 
Doyne’s honeycomb dystrophy and malattia le- 
ventinese are indistinguishable entities and 
therefore probably due to the same gene, it is 
proposed to use the term “dominant drusen of 
Bruch’s membrane” for this condition. Thus 
the complicated nomenclature of Tay’s cho- 
roiditis, Holthouse-Batten’s choroiditis, 
Doyne’s honeycomb choroiditis, and malattia 
leventinese can be avoided. It is assumed that 
this is a primary dystrophy of the cells of the 
retinal pigment epithelium. (11 figures, 33 ref- 
erences )—Authors’ abstract 


LEIOMYOMA OF THE CILIARY BODY. Lowe, 
R. F. and Greer, C. H, ( Royal Victorian 
Eye and Ear Hospital, East Melbourne, 
Australia), Brit. J. Ophth. 54: 383-387, 
June, 1970. 


A large ciliary body mass diagnosed as a be- 
nign tumor was removed by partial cyclec- 
tomy. Clinically the dark brown tumor was 
presumed to be composed of pigment cells, but 
the dark color was derived merely from ciliary 
epithelium stretched over a cream leiomyoma. 
Increased lens opacities prevented useful vi- 
sion but the eye remained cosmetically good 
and generally healthy. The prospects of im- 
proving the vision by cataract removal and the 
wearing of a contact lens were deferred but 
not abandoned. (7 figures, 3 references )—Au- 

thors’ abstract 


THE HEART IN LEBER’S OPTIC ATROPHY. 
Rose, F. C., Bowden, A. N. and Bowden, 
P. M. (The Royal Eye Hospital Medical 
Ophthalmology Unit, Lambeth Hospital, 
London), Brit. J. Ophth. 54 :388-393, 
June, 1970. 


Electrocardiographic abnormalities are re- 
ported in two patients with Leber’s hereditary 
optic atrophy. Electrocardiographs in four 
further patients with Leber's disease were 
normal. The significance of these findings in 
relation to possible cardiac pathology and to 
the pathogenesis of Leber’s disease is dis- 
cussed. (2 figures, 2 tables, 24 references )— 
Authors’ abstract 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JANUARY, 1971 


2 


PREDNISOLONE-21-STEAROYLGLYCOLATE IN 
SCLERITIS. Hayreh, S. S. and Watson, P. G. 
(Moorfields Eye Hospital, London), 
Brit. J. Ophth. 54:394-398, June, 1970. 


A clinical trial of systemic Sintisone was 
carried out in 26 patients with scleritis and 
one with marked episcleritis. It was as effec- 
tive in these cases as any other corticosteroid. 
The only major side-effect noticed was acute 
psychosis in two patients, which promptly dis- 
appeared on cessation of treatment. The initial 
effective dose was eight tablets daily, equiva- 
lent to prednisolone 28 mg, reducing gradually 
as soon as a clinical response was obtained. (9 
tables, 5 references )—Authors’ abstract 


CONJUNCTIVAL AND CORNEAL CHANGES IN 
RENAL FAILURE, INFLUENCE OF RETINAL 
TRANSPLANTATION, Caldeira, J. A., Sab- 
baga, E. and Ianhez, L. E. ( University of 
Sao Paulo, Brazil), Brit. J. Ophth. 54:399- 
404, June, 1970. 


The conjunctival and corneal changes in re- 
nal failure are described. One patient who re- 
ceived a kidney transplant was examined with 
the slit lamp at regular intervals. The conjunc- 
tival and corneal deposits tended to disappear, 
the first more readily than the second. A few 
conjunctival deposits reappeared when the re- 
nal function deteriorated. (3 figures, 2 tables, 
14 references )—Authors’ abstract 


MACULAR LESIONS DURING SYSTEMIC THER- 
APY WITH DEPOT TETRACOSACTRIN. Wil- 
liamson, J. and Nuki, G. (Southern Gen- 
eral Hospital, Glasgow), Brit. J. Ophth. 
94:405-409, June, 1970. 


A 45-year-old man with an 18-months’ his- 
tory of rheumatoid arthritis developed bilat- 
eral macular lesions while receiving tetraco- 
sactrin in excessive dosage. Reduction in dos- 
age was accompanied by spontaneous regres- 
sion of the lesions, which suggests the possibil- 
ity of an iatrogenic etiology. (3 figures, 14 
references )—Authors’ abstract 


“CONTACT LENS” CORNEA IN RHEUMATOID 
ARTHRITIS. Lyne, A. J. (Peterborough 
District Hospital, Peterborough), Brit. J. 
Ophth. 54:410-415, June, 1970. 


A peripheral corneal opacity of a distinctive 
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haracter involving the anterior third of the 
corneal thickness was seen in five patients suf- 
-fering from long-standing rheumatoid arthri- 
tis, The opacity was present over the whole of 
the circumference of the peripheral cornea in 
-the majority of the eyes affected and the con- 
_ dition was bilateral to some degree in all five 
patients. Inflammation and vascularization 
-were minimal. (4 figures, 1 table, 5 references ) 
<- —Author’s abstract 





GLAUCOMA IN THE HALLERMAN-STREIFF 

syNDROME. Hopkins, D. J. and Horan, 
EL C. (University of Leeds), Brit. J. 
-o Ophth. 54:416-422, June, 1970. 


‘wo patients with the Hallermann-Streiff 
drome who developed glaucoma were re- 
-Five similar patients are reviewed 
m the literature, and the etiology, preven- 

and therapeutic problems of the compli- 
ion are discussed. (4 figures, 15 references ) 
< Authors" abstract 
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RUBY LASER TRANSMISSION AND THE LENS. 
Elkington, A. R. and Watts, G. K. (Insti- 
tute of Ophthalmology, University of 
London), Brit. J. Ophth. 54 :423-427, 
June, 1970. 


A technique for measuring in vivo the trans- 
mission of the rabbit lens to ruby laser light at 
694.3 mu is described. The mean absorption 
value was found to be 2.2%. (5.D. + 0.51), 
suggesting that transmission figures derived 
from experiments using non-coherent light are 
also applicable to laser light. (3 figures, 1 table, 
18 references )—Authors’ abstract 


FIXED VITREOUS cyst. Joyce, M. (Birming- 
ham and Midland Eye Hospital), Brit. J. 
Ophth. 54 :428-429, June, 1970. 

A case of fixed vitreous cyst is described — 
and the possible etiology of such cysts is 
briefly described. (1 figure, 5 references )— 
Author’s abstract 
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ANNOUNCEMENTS 
PORTILLO OPHTHALOMOLOGICAL MEETING 


At Portillo, Chile, the site of the 1966 world 
championship skiing events, an ophthalmological 
meeting is planned for July 30-August 8, 1971. 
Papers and participants are invited. Information 
regarding accommodations and registration for 
rooms may be made with Resort Representation 
Service, 30 Rockefeller Plaza West, Rockefeller 
Center, New York, New York 10020. 

Papers for presentation are to be sent to James 
P. Gills, M.D., 4312 U.S. Highway 19 North, Tar- 
pon Springs, Florida 33589. 


TRISH OPHTHALMOLOGICAL SOCIETY 


The Irish Ophthalmological Society will hold its 
annual meeting in Dublin on April 29 and 30, 1971. 
The Montgomery Lecture will be delivered by Mr. 
L. P. Jameston-Evans, F.R.C.S. in the Royal College 
of Surgeons in Ireland, on the afternoon of April 
29, 


OPHTHALMOLOGICAL SOCIETY or EAST AFRICA 


The Ophthalmological Society of East Africa 
was formed on June 27, 1970, and wishes to estab- 
lish contact with overseas ophthalmic organizations 
and ophthalmologists interested in exchanging views 
and ideas. Contact Dr. A. M. Awan, General Secre- 
tary, Ophthalmological Society of East Africa, P.O. 
Box 30024, Nairobi, Kenya, for further information. 


Puerto RICAN MEDICAL ASSOCIATION 
OPHTHALMOLOGY SECTION 


The Ophthalmology Section of the Puerto Rico 
Medical Association’ announces its annual oph- 
thalmology convention at the Dorado Beach Hotel 
July 14 through 17, 1971. Guest speakers are: Gun- 
ter K. von Noorden, Samuel J. Kimura, Morton F. 
Goldberg, David L. Knox, Miles A. Galin, David 
Paton and William F. Hughes. 

Registration fee is $60, pavable to the Annual 
Ophthalmology Convention Fund of Puerto Rico. 
For further information, please write to Walter 
Kleis, M.D., Ashford Medical Center, Suite 703, 
Santurce, Puerto Rico 00907. 


ACADEMY OFFERS SELF-ASSESSMENT PROGRAM 
Many individual requests for participation in 
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the first Ophthalmology Practitioner Self-Assess- 
ment Program arrived too late for inclusion in 
September-October, 1970. The American Academy 
of Ophthalmology and Otolaryngology agreed to 
offer the same program. A prospectus may be ob- 
tained from the Professional Testing Service, P.O. 
Box 12118, University Station, Gainesville, Florida 
32601. All applications must be submitted by Febru- 
ary I, 1971. Programs will be mailed to participants 
on March 1. Answer sheets must be returned by 
April 1. Charge for the program is $15 to mem- 
bers of the Academy and $25 for others. 


WILLS Eye HOSPITAL 


The 23rd annual clinical conference of the Wills 
Eye Hospital will be held on February 11-13, 1971, 
at the Bellevue Stratford Hotel, Broad and Walnut 
Streets, Philadelphia, Pennsylvania. The emphasis 
of the meeting will be on surgical detail and post- 
operative prevention and treatment of complications, 

For additional information contact Robert D. 


Mulberger, chairman, annual clinical conference ; 


committee, Wills Eye Hospital, 1601 Spring Garden 
Street, Philadelphia, Pennsylvania 19130. 

Wills Eye Hospital and Research Institute an- 
nounces the fourth annual symposium on con- 
genital cataract and surgery of the lens, on 
April 5 and 6, 1971. Guest speakers include William 
R. Green, Ira Jones, Marshall Parks, Elso Kertesz- 
Rahn, and Harold Scheie. 

For details, contact Robinson D, Harley, M.D., 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Pennsylvania 19130. 


INTERNATIONAL Eyre FOUNDATION 


Mrs. Dwight D. Eisenhower has accepted ap- 
pointment as honorary president of the Board of 
Directors of IEF, a position originally held by the 
late President Eisenhower, long an advocate of 
people-to-people foreign assistance programs. 
Founded in 1961 as the International Eye Bank, 
IEB was reorganized five years later in order to 
provide more services in the U.S. and abroad for the 
prevention and cure of blindness. Fellowships have 
been awarded to over 300 ophthalmologists, medical 
teams have been sent to 28 countries, and eye banks 
have been established in 26 countries, including Viet 
Nam. 

Tissue for more than 6000 corneal transplants 
has been provided to hospitals in areas where ther 
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is short supply. As a result of these programs, many 
thousands of formerly blind people are now~self- 
supporting and enjoying the blessings of ‘sight 
which, in many cases, they had never known 









Brooktyn Eve AND Ear HOSPITAL 


A three-day course in surgery of the c 
be given under the direction of A. Benedict | 
and staff at the Brooklyn Eye and Ear Hospi 
April 28-30, 1971. Highlights of surgical~kerato- 
plasty techniques will be demonstrated on patients. 
Special instrumentation, microscopic surgery, kera- 
toprosthesis, and related ancillary subjects will be 
discussed. Matriculants will perform corneal graft- 

_ing procedures on animal eyes under supervision. The 
course is limited. Tuition is $175. 

A three-day, intensive course of instruction in 
ophthalmic plastic surgery will be presented..at the 
Brooklyn Eye and Ear Hospital on Aprit-23-25, 
1971. The course will be conducted by- Martin 
Bodian, director of the ophthalmic plastie service, 
members of the staff, and invited guest “speakers. 





- Registration is limited to eight students. | he fee is 


$125. Eee 
For registration and further details regarding 
either course, please contact Mr. Vernon Dressler, 
Administrator, Brooklyn Eye and Ear Hospital, 29 
Greene Avenue, Brooklyn, New York 11238" 





MICHIGAN OPHTHALMOLOGIC SOCIETY 7 


All of the meetings of the Michigan Ophthal- 
mologic Society, with the exception of thë March 
11, 1971, meeting, will be held at the Wayne.County 
Medical Society Building, Detroit, Michigan-Speak- 
ers and dates of the meetings are as follows: Decem- 
ber 10, Herbert Kaufman; February 11,..Lester 
Jones; March 11, Robert Ellsworth, at “the Flint 
- Country Club. These are dinner meetings, scheduled 

‘to begin at 6:00 p.m. with a reception. All-ophthal- 
mologists are cordially invited. For further informa- 
tion, please contact Conrad L. Giles, M.D., Program 


Chairman, Northland Medical Building, Suite 407, 
Southfield, Michigan 48075. EE 
GEORGIA SOCIETY OF OPHTHALMOLOGY asats 


The Georgia Society of Ophthalmology will: meet 
September 1-5, 1971, at the Cloister Hotel, Sta Is- 
land, Georgia. tae 


UNIVERSITY OF CALIFORNIA RETINAL SURGERY... 
COURSE id ees 


The department of ophthalmology of..the. Uni- 
versity of California, San Francisco, in cooperation 
with Continuing Education, Health Sciences, an- 
nounces a postgraduate program in retinal.surgery, 
to be held on February 26-27, 1971. The program is 
intenfled to acquaint the practicing ophthalmologist 
with the latest theories and techniques of retinal 
surgery, and provide a forum of discussion of con- 
troversial topics. 

For further information contact Department M, 
w Seymour M. Farber, M.D., Dean of Continuing 
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Education;»ĦHealth Sciences, University of Cali- 
fornia, Sati*Francisco, California 94122. 


FIGHT FOR SIGHT AWARD 


Warretiedeg,Herron, Byron W. Riegel, Orlo E. 
Myers, ånd Melvin L. Rubin, all of the University 
of Florida at; Gainesville, received the 1970 Fight 
for Sight-Citation for their paper, “Photorecptor 
outer segment renewal in developing normal and 
dystrophie rats.” 

The award is made by Fight for Sight, Inc., in 
conjunction..with the Association for Research in 
Vision and’°Ophthalmology and was presented at the 
fall meeting.of the association in Las Vegas Octo- 
ber 3, 1970. 







SYMPOSIUM ON OCULAR INFLAMMATORY DISESASE 


The international symposium on ocular inflamma- 
tory disease*to be held at the University of Iowa, 
Iowa City, Has changed the dates of its meeting to 
November 4:6, 1971. Further information is avail- 
able from~Bruce Golden, M.D., Department of 
Ophthalmolégy, the University of Iowa, Towa City, 
Towa 52240... 


um PERSONALS 
A. Benepicr: R1zzuTi 


Doctor Rigzuti has been named clinical professor, 
department..of ophthalmology, New York Medical 
College. In-addition, he was appointed chairman of 
the Catholic Medical Center of Brooklyn and 
Queens, New York, and is the director of this medi- 
cal center’s newly inaugurated eye residency pro- 
gram. 


GEORGE W: WEINSTEIN 


George W. Weinstein has been named associate 
professor and head of the division of ophthalmology 
at the University of Texas Medical School at San 
Antonio. Dr, Weinstein is a graduate of the Uni- 
versity of Pennsylvania and received his doctor of 
medicine degree from Downstate Medical Center, 
State University of New York. He interned at Kings 
County Hospital and was a resident trainee in oph- 
thalmology at the Downstate Medical Center. He 
served as executive secretary of the Vision Research 
Training Committee of the National Institutes of 
Health of ‘the National Institute of Neurological 
Diseases and Blindness, and was a special fellow at 
the Wilmer. Institute of Johns Hopkins University 
School of Medicine. He was assistant professor of 
ophthalmology there when he was named to San 
Antonio.. Previously he was clinical instructor in 
ophthalmology at Georgetown University School of 
Medicine. 


Harotp E. FALLS 


Harold F. Falls, professor of ophthalmology at 
the University of Michigan, will present the annual 
Walter Wright Lectureship, January 29, 1971, at 
the anditotium of the Toronto General Hospital. 
He will speak on the eyelid as an aid to diagnosis. 


By, 


eee 
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The lectureship is sponsored by the department. of 
ophthalmology of the University of Toronto, the 
Academy of Medicine, Section of Ophthalmology, 
and the Alumni Association. The morning session 
will begin 8:30 in the auditorium of the Toronto 
Western Hospital, the afternoon session will be held 


in the Main Lecture Theater, Toronto General Hos- 


pital. 


PETER Y. Evans 


Peter Y. Evans, associate professor of surgery, 
has been appointed head of the division of ophthal- 
mology of the department of surgery in the George- 
town School of Medicine. 

Dr. Evans was born in Tokyo, Japan, and grew 
up in Germany and Austria. He received his M.D. 
from the Innsbruck University Medical School in 
Austria in 1951, and has taught at Georgetown since 
1958, In 1963, he developed the first two-year oph- 
thalmic technicians training program in the United 
States. He also serves as chairman of the Exami-« 
nation and Certification Committee of the Joint 
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Commission on Allied Health Personnel in Oph- 
thalmology. i , 
Puiuip Kwape 


Philip Knapp, Professor of Ophthalmology at 


BS ss 


Columbia University, received the award of the- 


Society of Heed Fellows at their annual luncheon 
meeting at the American Academy of Ophthal- 
mology and Otolaryngology meeting. The award 
was made by Michael J. Hogan, president of the 
Heed Foundation, 


Marion K. HUMPHRIES, JR. 


Marion K. Humphries, Jr, of the University 
of Virginia School of Medicine faculty has been 
promoted to the rank of professor of ophthal- 
mology. Chairman of the department of ophthal- 
mology since 1965, Dr. Humphries is a member of 
the Virginia Commission for the Visually Handi- 
capped and chairman of this year’s fund-raising 
drive for the Virginia Society for the Prevention 
of Blindness. 


+ 


















You set your preferred temperature’on the variable control. 
From then on, when you touch the finger: switch, that's what you get. 


Never too hot, never too cold. : 
And the Mentor’ Cautery is self-cleaning. You simply elevate 


the tip; seconds later the debris is burned off and the tip is clean. 


Back i in the normal position, the cautery returns instantly to the pre- 
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d 0 
NATIONAL SPRING MEETING 
AT 
APRIL 14-17, 1971 
e © 





SPEAKERS 





GREENBRIER HOTEL, 
WHITE SULPHUR SPRINGS, W.VA. 


APRIL 14-17, 1971 
® tte & 
Sponsored by the West Virginia Academy of Ophthalmology and Otolaryngology 


Advanced registration required ($60). Address checks to W.Va. Academy of Ophthalmology and Otolaryngology and mail 
to: J. Elliott Blaydes, Jr., M.D., Secretary-Treasurer, W.VA. Academy of Ophthalmology and Otolaryngology, 107+ Federal 


Street, Bluefield, W.Va. - 
Hotel reservations should be made at least 2 months in advance since accommodations and registration are limited. za 
Hotel reservations write: Greenbrier Hotel, White Sulphur Springs, W.Va. 


“Enjoy the meeting and outstanding program amidst the 
incomparable wonders of Spring at the Greenbrier.” 
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ANNUAL MEETING 


DIPLOMAT 


HOLLYWOOD-BY-THE-SEA 
FLORIDA 





THURSDAY MARCH 4, 1971 
9:00 A.M. to 12:30 P.M. 


JAMES H. ALLEN, M.D. 


Chairman aan 
JOSE BARRAQUER, M.D. CHEPENS, M.D 
Presidential Address cepts of Retinal 
Cataract Surgery 


Surgical Correction for Aphakia 


F. HOLLWICH, M.D. 
Tendon Lengthening in the 
Correction of Squint 


INTERMISSION 

z -` HARVEY LINCOFF, M.D. 
-Retinal Detachment: New Findings 
= E H. BEDROSSIAN, M.D. 

or Surgery for Vertical Imbalance 
CROWELL BEARD, M.D. 
Ptosis: Current Concepts 
Questions and Discussion 







UGAR, M.D. 


laucoma 





THE AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 


Annual Meeting March 4, 5, & 1971 


HOTEL RESERVATIONS 
THE DIPLOMAT | RESORTS AND 
COUNTRY CLUB 
HOLLYWOOD, FLORIDA 33022 


Please Reserve: ——— 
oo Dh eae ee 
< Address see ae 
~ City ——— State 


Please send this form to 
Diplomat Hotel 


Lips 








nis and Swimming | 
on Hotel Grounds 


Sue 
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Official Publication: 
Annals of Ophthalmology 


MARCH 4, 5, 6, 1971 


JOSE BARRAQUER, M.D. 
President 
SATURDAY MARCH 6, 1971 
9:00 A.M. to 12:30 P.M. 


CHARLES SCHEPENS, M.D. 
Chairman 


HAROLD SCHEIE, M.D. 
Advances in Eye Surgery: 
Glaucoma Surgery 
Cataract Surgery 


JAMES. ALLEN, M.D. 

New Methodologies in Therapy of 
Infections of the Lids and 
Conjunctivitis 

INTERMISSION 
ALSTON CALLAHAN, M.D. 
Reconstruction of the Eyelids 
following Excision of Malignant 
Lesions 


CLAES DOHLMAN, M.D. 
New Trends in the Prevention and 
Treatment of Corneal Diseases 


Questions and Discussion 






THE AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 


ANNUAL MEETING 
MARCH 4, 5, 6, 1971 


REGISTRATION FORM 
Dr. — 
Address ———_________.. 
GHEY sce SESE n EID eres 
O Registration fee: $35 


[I Door fee: $50 


Make check payable to 
American Society of 
Contemporary OPHTHALMOLOGY 
30 North Michigan Avenue, 
Chicago, lingis 
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THE RETINA SERVICE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Announces the 9th Annual Course in Retinal Detachment 
June 3, 4, and 5, 1971 


The curriculum will consist of lectures in the Fundamentals of Fundus Diagnosis and Management 
of Retinal Detachment. 


SUBJECTS TO BE INCLUDED 


Pathogenesis, Classification and Differential Diagnosis of Retinal Detachment 
Surgical Rationale and Techniques 

Management of Unusual Cases 

Surgical and Postoperative Complications 

Vitreous Examination, Replacement, Surgery 


FACULTY 


Charles L. Schepens, M.D. 
Ichiro D, Okamura, M.D. 
Robert J. Brockhurst, M.D. 
J. Wallace McMeel, M.D. 


REGISTRATION 


$125 for practitioners. Residents $50 upon application from Department Head. Checks to 
be made payable to Massachusetts Eye and Ear Infirmary. 


H. MacKenzie Freeman, M.D. 
Ronald C. Pruett, M.D. 
Felipe i. Tolentino, M.D. 
David A. Swann, Ph.D. 


For registration and details—Ronald C. Pruett, M.D. 
Retina Service, Massachusetts Eye and Ear Infirmary 
243 Charles Street, Boston, Massachusetts 02114 





eR RRP MHRA AEN Ht ATT AACHEN He ANION ANPING A yy fe yy RRR ENP RR AP YS RI 


HARVARD MEDICAL SCHOOL 
Department of Continuing Education 





NEURO-OPHTHALMOLOGY 
April 12-16, 1971 
at the 
Massachusetts Eye and Ear Infirmary 
under the direction of 
David G. Cogan, M.D. and 
Shirley H. Wray, M.B., B.Ch., Ph.D. 


This course is arranged primarily for neurol- 
ogists, neurosurgeons, and ophthalmologists inter- 
ested in neuro-ophthalmology. It is designed to il- 
lustrate and amplify the essentials in the neurology 
of the ocular motor and visual systems. 


Special attention is given to the neuro-ophthalmic 
evaluation of the patient, with emphasis on recent 
advances in diagnostic procedures, Instruction is 
conducted insofar as possible on an informal, dis- 
cussional basis, using live demonstrations as well as 
televised and cine recordings. 


DISEASES OF THE CORNEA 


June 17-19, 1971 
at the 
Massachusetts Eye and Ear Infirmary 
under the direction of 
Claes H. Dohlman, M.D. and 
S. Arthur Boruchoff, M.D. 


This course, designed for ophthalmologists, 
stresses newer concepts in treatment. Recent knowl- 
edge of corne«anatomy and physiology is reviewed 
briefly, and methods of evaluation and prognostic 
factors, as well as techniques of treatment, are dis- 


cussed. ‘ 


The disease processes to be covered include bac- 
terial and viral infections, corneal edema, corneal 
dystrophies, and corneal thinnings and perforations. 
The techniques include penetrating ‘and lamellar 
keratoplasty, conjunctival flaps, and the use qf con- 
tact lenses, prostheses, and adhesives. Time will be 
scheduled for round-table discussions. 


Cas 
Attendance limited. Fee—$200. Attendance limited. Fee—-$100. = 
For application form, write to : 

Associate Dean, Department of Continuing Education . 


Harvard Medical School, 25 Shattuck Street, Boston, Massachusetts 02115 
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THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 
THE TWENTY-THIRD ANNUAL CLINICAL 
CONFERENCE 


Friday & Saturday, May 21-22, 1971 
The Drake Hotel — Chicago, Illinois 


PROGRAM 


TITLES AND PARTICIPANTS 
“Ocular Motor Short Circuits” 
David G. Cogan, M.D., Boston, Mass. 


See Retinal Panel 
Morton F. Goldberg, M.D., Chicago, IHi. 


“Neuro-ophthalmic Examination of the ‘Stroke’ Pa- 
tient” 
Robert W. Hollenhorst, M.D., Rochester, Minn. 


“Treatment of Subluxated Lenses” 
Charles E. HiH, M.D., Baltimore, Md. 


“Corneal Disease: Current Trends” 
Herbert E. Kaufman, M.D., Gainesville, Fla. 


“Photocoagulation in the Treatment of Diseases of 


the Macula” 


Professor G. Meyer-Schwickerath, Essen, Germany 


“Treatment of Fractures of the Orbit” 
Byron Smith, M.D., New York, N.Y. 


PANEL 
“Retinal Vascular Disease” 
Frank W. Newell, M.D., Moderator 
PARTICIPANTS 
“Some Unemphasized Aspects of Diabetic Retino- 
choroidopathy” 
David G. Cogan, M.D. 
“Treatment of Diabetic Retinopathy” 
Prof. G. Meyer-Schwickerath 


“Patterns of Retinal Neovascularization” 
Morton F. Goldberg, M.D. 


teen Arterial and Venous Obstruction: Amaurosis 
ugax” 
Robert W. Hollenhorst, M.D. 


“Practical Aspects of Plastic Surgery in Ophthalmic 
Practice” 


David Shoch, M.D., Moderator; Charles E HIH, 
M.D., Byron Smith, M.D. 


THE TWENTY-SEVENTH ANNUAL GIFFORD 
MEMORIAL LECTURE 
Professor Dr. Hans Goldmann, Berne, Switzerland 
“Examination of the Function of the 
Cataractous Eye” 
Friday, May 21, 1971—11:00 A.M. 


Fee: $90.00 (includes Round Table Luncheons and 
Dinner Dance on Friday Evening) 


Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 
Phone: 815-385-3329 


Registrar: 


STANFORD BASIC SCIENCE ^ 
COURSE IN 
OPHTHALMOLOGY | 


July 6 through September 3, 1971 


Stanford University Medical Center, 
Stanford, California 


The second annual Basic Science Course 
for residents and prospective residents in 
ophthalmology will be given at the Stanford 
University Medical Center. The course will 
take place from July 6th through September 
3, 1971. 


The 1970 course was composed of a fac- 
ulty of 45 and 2771, hours of instruction, 
and the 1971 course will be similar. This 
course is patterned after the Lancaster’ 
Course and consists of lectures, demonstra- 
tions, and laboratory work in: 


1. Anatomy (Chief: Crowell Beard, M.D.} 


2. Pathology (Chief: Brooks Crawford, 


M.D.) 


3. Embryology and Genetics (Chief: David 
Jesberg, M.D.) 


4. Microbiology and Immunology (Chief: 
Phillips Thygeson, M.D.} 


5. Physiology (Chief: Peter Kronfeld, M.D.) 
6. Biochemistry (Chief: Michael Hall, Ph.D.) 


7. Neuro-ophthalmology and Neuroanato- 
my (Chief: Richard Sogg, M.D.) 


8. Optics and Theory of Refraction (Chief: 
Paul Boeder, Ph.D.) 
9. Motility (Chief: Alan Scott, M.D.) 


10. PAarmacology and Toxicology (Chief: 
Phi Ellis, M.D.} 


se 
it, 


Tuition for the entire course is $575, pay- 
able at or beforgtmatriculation. Twenty-five 
dollars of this fee 48 required at the time of 
application and is not refundable in the event 
of withdrawal after acceptance. It may, how- 

R pole eg 
ever, be applied to application for Gnother 
year's course. ` 


For further information and application 
forms, please write to J. W. Bettman, M.D., 
Division of Ophthalmology, A227, Stanford 
Medical Center, Stanford, California 94305. 
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ELEVENTH ANNUAL 
INSTRUCTIONAL COURSE 
IN CONTACT LENS FITTING 
BY THE OPHTHALMOLOGIST 


Approved by AMA Council on Continuing Medical Education 


Sponsored by 
The Rudolph Ellender Medical Foundation, Inc. 
To precede the 1971 meeting of the 
New Orleans Academy of Ophthalmology 
(SYMPOSIUM ON CORNEA) 


TIME: 
Friday, February 26, 1971 
Saturday, February 27, 1971 
Sunday, February 28, 1971 


PLACE: 
Roosevelt Hotel, New Orleans, Lovisiana 


TUITION: 
$80.00 ($35.00 for residents) 


PANEL MEMBERS 
Jos. A. Baldone, M.D., New Orleans, Louisiana 
William B. Clark, M.D., New Orleans, Lovisiana 
Joseph M. Dixon, M.D., Birmingham, Alabama 
Gerald L. Feldman, Ph.D., Houston, Texas 
Herbert L. Gould, M.D., New York, New York 
Antonio R. Gasset, M.D., Gainesville, Florida 
Paul R. Honan, M.D., Lebanon, Indiana 
Whitney G. Sampson, M.D., Houston, Texas 


Thomas F. Spring, M.D., Melbourne, Australia 
Robert Wohirabe, M.D., Minneapolis, Minnesota 


SOFT GEL LENS ROUND TABLE DISCUSSION 


G. Peter Halberg, M.D., New York City, Moderator 
(Baidone, Gasset, Wohlrabe, and Jorge Buxton, M.D., 
Chester Black, M.D.} 


3 WORKSHOPS: 
1) Basic Workshop on Friday and Saturday, Febru- 
ary 26-27, 1971 
2) Keith A. Whitham, New York City, will demon- 


strate production of flush fitting scleral shells, 
Friday, February 26. | 


3) Soft Gel Lens Lectures, two 2-hour sessions, 
Friday, February 26, 


ASSISTANT’S COURSE, SOFT GEL LENS 
Instructions to ophthalmic assistants re care, sterili- 


zation, insertions and removal of soft gel lenses. 


TUITION: $25.00 


Eleventh Annual Contact Lens Course Booklets 
available to non registrants at $5.50 each. 


Soft Gel Contact Lens Book, by Baldone, Gasset 
and Isen (Available February 1971) at $12.50 each. 


TO REGISTER: 

Send application to 
JOS. A. BALDONE, M.D. 
808 BELANGER STREET 

HOUMA, LOUISIANA 70360 


The Retina Service of Wills Eye Hospital announces its second 
annual course on peripheral retinal diseases to be given on March 11 
and 12, 1971. Some of the subjects to be presented are: 


Pathology of Peripheral Retinal Diseases, W. R. Green, M.D. 
Lattice and Paving Stone Degeneration, P. R. McDonald, M.D. 
Anatomy of the Peripheral Retina, William Tasman, M.D. 
Peripheral Retinal Tumors, William Annesley, JA M.D. 
Congenital and Senile Retinoschisis, L. K. Sarin, Me” 


REGISTRATION: 


o 


$75 for practitioners. Residents $25. Checks to be marde payable to 
Retina Service, Wills Eye Hospital. For registration and dtas. i 


WILLIAM TASMAN, M.D. 

Retina Service—Wills Eye Hospital 

1601 Spring Garden Street 

Philadelphia, Pa. 19130 . 
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THE TWENTY-FIFTH ANNUAL 
MEETING OF THE FLORIDA MID- 
WINTER SEMINAR IN OPHTHAL- 
MOLOGY AND OTOLARYNGOLOGY 
will be held from February 28- 
March 6, 1971 at the Americana 


Hotel, Miami Beach, Florida. The | 


faculty will be as follows: In Oph- 
thalmology — Michael Bedford, 


M.D., Donald Gass, M.D., Professor : 


isaac Michaelson, Edward W. D. 
Norton, M.D., Kenneth T. Richard- 


| = son, M.D., Lawton Smith, M.D., 
-| Phillip Thygeson, M.D., and in Oto» 
-| laryngology—Herbert Burke, M.D., 
{>J Ryan Chandler, 
David, M.D., Harold F. Schuknecht, 





M.D., Noble 


M.D., George T. Singleton, M.D., 
Paul H. Ward, M.D.—For informa 
tion and registration please con 
tact: Kenneth S. Whitmer, M.D., 
550 Brickell Avenue, Miami, Fior 
ida 33131. 





Sterility 


plus convenient 


BERENS 


ANNUAL SEMINAR ON GLAUCOMA 


THE GLAUCOMA DIAGNOSTIC CENTER 
of the Brooklyn Eye and Ear Hospital an- 
nounces its three day Seminar on GLAU- 
COMA, April 26, 27, 28, 1971. 


The Seminar will be conducted by Dr. A. 
S. Rosenberg, Surgeon-Director, and Staff, 
at the Hospital. 


The Seminar includes Lectures, motion pic- 
tures and slides, as well as round table dis- 
cussion of medical and surgical treatment of 
Glaucoma. Particular emphasis is placed on 
Gonioscopy, Tonometry and Tonog raphy. Ac- 
tual experience in all procedures is afforded 
using patients from Hospital clinics. 


Registration is limited to six (6) Ophthal- 
mologists. The fee is $125.00. 


For further information please contact: Mr. 
Vernon E. Dressler, Administrator, Brooklyn 
Eye and Ear Hospital, 29 Greene Avenue, 
Brooklyn, M. Y. (11238} 


225 CADWALADER AVE UE, ELKINS PARK, PA. 19117 
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...0F Epinephrine? 
a Today, the traditional “pilocarpine First, 
add epinephrine when necessary" treatment sequence 
for glaucoma is being questioned on many sides. 





| There are strong arguments on the side of those 

who reverse the sequence and start with epinephrine. | 

For example, in strengths as low as 4%, epinephrine has been 
shown to have a''strong effect’ in decreasing IOP by decreasing 
aqueous inflow.’ And with continued treatment a greater than 
50% increase in outflow facility has been observed,” 


‘i In addition, many physicians find that their 
patients adapt readily to the easy to remember dosage 

regimen.. .and are more comfortable and confident 

= with a medication that does not blur or impair vision. 

? Whatever your school of thought~"now’ or ‘later’—. 
you will find that EPIFRIN’ Il -epinephrine HCI) provides a highly 
satistactory way to administer epinephrine. CO q 


| There are now three strengths of EPIFRIN’ available — 
— 4So,1%, and the familiar 2%. Each is stable and economical- 
up to 40% less per cc. than other epinephrine formulations — 
-essentially sting-free in lower strengths. E 


Now or later... select Epifr 


~ epinephrine 
for flexibility, stability, economy. pinepnr 3) 
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ALGERNON BEVERLY REESE 
This July Al Reese celebrate “his 75th birthday, and this special issue 
of the JourNAL has been prepar | especially by his friends and associates 
as a measure of their admiration for him and the affectionate place he 
©- occupies in their hearts. For these who have had the privilege of know- 
ing him, several characteristics are impressive. He has surrounded him- 
~ self with young people, and his kindness to thers is traditional. This is 
-< combined with a gentleness of haracter, an effectiveness with patients, 
~ and an ability to work hard that is unsurpassed. He has not only trained 
numerous competent men to carry on in his tradition, but he has stimu- 
lated study in many more. : 
Inasmuch as a whole host of ophthalmologists, young and old, regard 
Al as their contemporary, it is somewhat surprising that he is senior to 
many. A 75th birthday, howe er, emphasizes the dichotomy between 
calendar age and professional : e, for Al at heart is young, stimulating, 
innovative, and inspiring. Thus, this particular volume does not cap a 
notable career, but is but a mat ser in a long and continuous career that 

shows no signs of ending. 


Those of the JOURNAL fan 
the editorial board since 194: 
lishing Company since 1957. } 
As in all his other activities 
affairs of the JournaL. Thus 
Publishing Company particula 
companion with this special iss 





value Doctor Reese as a member of 
and as a director of Ophthalmic Pub- 
st recently, he has been vice-president. 
devotes himself wholeheartedly to the 
gives the directors of the Ophthalmic 
ratification to honor their distinguished 
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ALGERNON BEVERLY REESE 
An Appreciation 


ALAN C. Woop 


oca The following appreciation by the late Alan C. Wood constitutes a charming 

medical biography and provides much insight into the life and character of 
Algernon Reese. The 1958 volume of the JourNnat in which it appears is followed 
by an equally charming essay concerning serendipity by Dr. Reese, which he pre- 
sented following a long banquet. The following day he presented the Proctor 
Lecture, a fine scientific paper concerning the culture of uveal melanomas. 


The Association for Research in Ophthal- 
_ mology has designated Algernon Reese as the 
98. Laureate for the Proctor Medal. No 
ice could be happier, no award more 
ily merited. My heartiest and most heart- 
t congratulations to both the association 
nd to Dr. Reese. 
To be asked to write a biographic sketch of 
= Algernon Reese while he is in the full flush 
of lusty manhood and to the height of his 
career, is in itself a unique privilege. Too 
often these sketches are melancholy obitu- 
aries, the recital of past accomplishments 
which have become meaningless, a dirge in 
honor of a departed lovéd one. Now it is a 
joyous opportunity to pay tribute to a re- 
spected, an honored, and a dearly loved 
companion. Therefore allow me to depart 
_ from the usual hackneyed form of these 
« brief biographies, and write an appreciation 
= of the man as I know him. 
Algernon Reese was born and reared down 
orth Carolina, a state which is known 
ie “Valtey of Humility” between two ad- 












joining “Mountains of Conceit”—~Virginia 
and South Carolina. Maybe this is the reason 
why, despite all his later accomplishments, 
he has remained the unassuming, honest, and 
lovable character he is today. His mother 
was a North Carolinian, a member of a 
family some of whose members had attained 
great wealth as manufacturers, an achieve- 
ment in which Mrs, Reese’s particular branch 
unfortunately did not participate. His father 
was born a Virginian. He was graduated in 
pharmacy and moved to Charlotte, North 
Carolina, where he had a drugstore. His 
descendants describe him as “a lovable 
gentleman, with wonderful instincts and a 
good sense of humor, but not a good pro- 
vider.” This may be paraphrased as saying 
he was a delightful, courteous, generous, and 
improvident Virginia gentleman—of which 
there are so many! The result was that the 
Reese family lived under a rigid economy, 
Mrs. Reese, the North Carolinian, doling 
out what funds there were, with the educa- 
tion of her children an ever-present and al- 
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most insoluble problem. This family history 
is important when we try to understand 
Algernon as the great ophthalmologist he is 
today. 

The paternal grandfather was also a Vir- 
ginian, a stalwart Confederate and a most 
extraordinary character. It was through his 
influence that Algernon became a doctor. The 
name of this grandfather was Beverly Pat- 
rick Reese. He died in 1918 at the age of 94 
years. At the time of his death he was 
the oldest living graduate of Princeton 
University, which he had attended in the 
halcyon antebellum days of Virginia. It 
is notable, however, that when his alma 
mater tried to collect biographic data on 
their venerable patriarch, he wrote back “You 
damn Yankees mind your own business!” 
And that was that! He was a country doctor 
in the Valley of Virginia, one of that stalwart 
and now unfortunately vanished tribe who 
found their greatness and immortality in the 
hearts of their patients whom they tirelessly 
and unselfishly served, in wind and weather, 
day in and day out, often without remunera- 
tion, until at long last the grim reaper gather- 
ed them to their final resting place. He was a 
proud and magnificently handsome man. He 
invariably wore a high “plug” hat and drove 
through the country on his rounds in a two- 
horse rig, chiefly because no single horse 
could possibly have hauled a buggy through 
the then frightful and mountainous roads of 
Augusta County. 

It was this grandfather whom young Al 
Reese visited through the summers of his 
the countryside and mountains of Virginia, 
and listening to medical stories told by his 
grandfather. One can visualize a wide-eyed 
and impressionable boy, observing first-hand 
the problems of medicine and the ills of 
patients, how some were treated with pills, 
others with a scalpel or a splint, and, when 
there was no hope, how they were consoled, 
encouraged, and fortified by understanding 
and kindness. It was from grandfather Bev- 
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erly Patrick Reese that young Algernon be- 
gan to learn medicine at the very fountain- 
head, and it was under his influence that he 
became dedicated irrevocably to a medical 
career, 

Algernon received his early education at 
public schools, with a final year at a private 
school which he candidly admits “was terri- 
ble.” He was a well-coordinated youngster 
and excelled at sports, a fact his fellow oph- 
thalmologists have learned to their sorrow 
when in later years they have vainly attempted 
to extract money from him at golf and ten- 
nis, At Davidson College, he modestly states 
he was a poor student. This is almost cer- 
tainly an inaccurate statement, for it is note- 
worthy he made Phi Beta Kappa, an attain- 
ment which may possibly have been due to hes 
excellence as a basketball player, although 
one is permitted to doubt this. In any event, 
his scholastic record, his athletic prowess, or 
his personality were sufficient to engage the 
interest of both his wealthy maternal uncle 
and his ophthalmologist paternal uncle, the 
late Dr. Robert Grigg Reese. The former of- 
fered to sponser his education and take him 
into his extensive and lucrative business on 
a father-son basis. The latter countered this 
by an offer to finance his medical education 
and training as an ophthalmologist on certain 
strict and rigorous conditions which were 
later specifically spelled out. The choice of 
careers was left to the young man. Not for 
a moment did he hesitate. The choice had 
already been made in those summers spent 
with his grandfather, The life of a business 
tycoon was politely declined, and he accepted 
the long years of study and training to become 
an ophthalmologist-—-the decision to enter a 
specialty being made before he even began 
the study of medicine! And all this was ac- 
cepted under conditions so rigorous they 
would have intimidated a lesser man than 
Algernon B. Reese. 

The letter from Dr. Robert G. Reese to 
his brother outlining his proposition is pre- 
served in the archives of the Reese family, 
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i and it is so remarkable that it should be pub- 
- licized. In part it reads as follows: 


~My dear Brother: I want you to think seriously 
of persuading Algernon, Jr., to study medicine. It 


is my ambition to make him the greatest ophthal- 
mologist in America and I am positive I can do it 
if you will allow me to direct his course. He would 
not be able to practice or earn a cent until he ts 
thirty years old—TI will gladly lend a helping hand. 
He must have an A.B. degree from Yale or 
Harvard, so it would be necessary to start him at 
one of these colleges without delay. An academic 
degree from Davidson would be of no advantage to 
him whatever if he intends to locate m New York 
and that is naturally what I want him to GO a 4° 
I thought of giving .. . this opportunity but I am 


afraid he is too apathetic and not mentally equal to 


the occasion. . . . I hope you and Mame will not 
allow your devotion to Algernon to stand in his 
way for a brilliant future. 


. After the blind acceptance of this offer, on 
only one point did Algernon depart from his 
uncle’s program. He refused to leave David- 
son and scorned both Yale and Harvard. It 
is notable that for this act of allegiance David- 
son later awarded him the honorary degree 
of Doctor of Science! The program outlined 
for this future ophthalmologist was four 
years at the Harvard Medical School, six 


- months of study abroad before beginning an 


= internship in general surgery, six months’ 
training with Verhoeff in Boston in eye pa- 


-o thology before beginning a service at the New 


© York Eye and Ear Infirmary, two years in 





a ophthalmology as intern and resident at that 


institution, then to Europe to study under 
Hofrat Ernst Fuchs for one year before re- 
turning to New York to enter practice with 
his uncle, and finally to become “the greatest 
ophthalmologist in America!” For his medi- 
cal education and this long training Dr. R. G. 
Reese promised to adtance the necessary 
funds, receiving back from Algernon prom- 
issory notes at six percent interest, payable 
after he began practice, And hereby hangs a 
tale! , 

Algernon Reese followed every detail of 
this long program, He made a distinguished 
record at the Harvard Medical School, 


-studied abroad for six months, took a two 
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years’ general surgical service at the Roose- 
velt Hospital in New York, was initiated in 
ocular pathology by Verhoeff for six months, 
took a two years’ service at the New York 
Eye and Ear Infirmary, and then went to 
Vienna for a year’s study with the great 
Hofrat. He then returned to New York and 
moved into his uncle’s house on West 52nd 
Street, Here he began the practice of oph- 
thalmology as an assistant to Dr. Robert 
Reese. 

Whether the future “greatest ophthalmol- 
ogist in America” would have gotten along 
with his dictatorial uncle is something no one 
will ever know. Having known Dr. Robert 
Reese slightly in my younger years, and hav- 
ing known Algernon well in my later years, il 
have grave doubts. But these doubts will never 
be resolved. Whether it was a week in practice 
with his erudite nephew, the Dempsey-Tun- 
ney fight in a rainstorm in Philadelphia which 
Dr. Robert Reese attended, a subsequent 
sinusitis and either a meningitis or a brain 
abscess, the fact remains that Dr. Robert 
Reese died exactly nine days after Algernon’s 
return to America. 

In his will, Dr. Robert Reese stipulated that 
all indebtedness due his estate from his 
nephew be cancelled on condition that Alger- 
non would pay 20 percent of his net earnings 
to Dr, Reese’s widow as long as she lived. 
This proposition was accepted by the then 
penniless Algernon. Oh foolish young man ! 
Never was there so costly a medical education 
and ophthalmological training purchased in 
all the history of American medicine! Alger- 
non Reese went on from success to success fo 
become one of America’s great ophthalmol- 
ogists. Mrs. Robert Reese lived for 20 years 
to draw down her full 20 percent of his net in- 
come each year! Be it said to his eternal credit, 
Algernon discharged his obligations with 
honor and without complaint, even when the 
sums received by Mrs. Robert Reese reached 
fantastic amounts compared with the rela- 
tively small original indebtedness. He paid his 
debt to his uncle in full. 
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I have told this intimate story of Algernon’s 
family and training because to me it gives an 
understanding of the dedication, the motiva- 
tion, the selflessness, and the sterling honesty 
of the man—qualities which have been 
strongly reflected in his professional, scien- 
tific, and social life. To me it is a splendid 
story, and one which all those who know, 
honor, and love him should know. I trust he 
will find it in his heart to forgive me for thus 
telling his family secrets. 

The death of Dr. Robert Reese marked the 
real turning point in Algernon’s life. That his 
uncle had planned wisely for him cannot be 
gainsaid, but Algernon had thus far followed 
a path laid down by someone else. Now for the 
first time he was suddenly independent, free 
to choose for himself, the master of his own 
fate. 

At that time there were several services at 
the New York Eye and Ear Infirmary. In one 
group Dr. Robert Reese was the dominant 
figure, and in the other first Dr. Weeks and 
later Dr. John Wheeler. In the normal course 
of events, Algernon would have gone on asa 
junior man on the service which gave alle- 
giance to his uncle. Perhaps Uncle Robert had 
trained his nephew too well, perhaps the stim- 
ulation of the months with Verhoeff still lin- 
gered, perhaps the year of hero worship under 
the great Fuchs still stirred nostalgic mem- 
ories, but, whatever it was, it was soon clear 
that there was no real happiness or content- 
ment for Algernon Reese as a junior man on 
any of the services to which he was predes- 
tined. At that time the new Institute of Oph- 
thalmology at the Presbyterian Hospital had 
just been completed and Dr. John Wheeler 
had been appointed head. To him went Alger- 
non and applied for a job. Dr. Wheeler told 
him he could join the staff but made no prom- 
ises. And so began a happy, a fruitful, and a 
productive life, first under Wheeler and later 
under Dr. John Dunnington, two magnificent 
and stimulating men, who gave to Algernon 
Reese full scope for the development of his 
many talents, and who found in hima splendid 
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lieutenant and department head, and also a 
joyous companion and associate. 

Ina short time Dr. Wheeler asked Algernon 
to organize a department of ocular pathology, 
and a year later made him pathologist to the 
Institute and still later surgeon, At the Insti- 
tute he supervised the preparation and study 
of all pathologic material, organized weekly 
clinical-pathologic conferences, and began his 
correlation of clinical and pathologic findings. 
His many reports in this field are well known 
toall of us. Many of them are classic and have 
become an accepted part of ophthalmic litera- 
ture. Notable among these are his contribu- 
tions to our knowledge of retinal dysplasia, of 
persistent hyperplastic primary vitreous, of 
the pathology of retrolental fibroplasia, of tel- 
angiectasis of the retina—to mention buta 
few of his exhaustive and excellent studies. 

I cannot pass over these many solid contri- 
butions without mentioning one which illus- 
trates Algernon Reese’s sterling intellectual 
honesty and his willingness to admit when he 
is wrong. In the early days of the adrenal cor- 
ticosteroid therapy, all of us were groping 
pretty much in the dark, amazed at, and cer- 
tainly not clearly understanding what we ob- 
served. At that time, in his Proctor Lecture, 
Dr. Reese reported his findings in 14 babies 
with retrolental fibroplasia who were treated 
with Corticotropin, and in eight similar babies 
who were left untreated as controls. Peculiarly 
enough, the process appeared to be arrested in 
the treated babies, while it progressed relent- 
lessly in the untreated controls. On this ob- 
servation, and some rather pretty philosophic 
reasoning, he built up a strong case for steroid 
therapy in this disease. However, further ex- 
perience with Corficotropin in retrolental 
hbroplasia gradually convinced him that he 
had erred in his first conclusion. The follow- 
ing year, where it would receive the greatest 
possible publicity, he frankly admitted his 
mistake, stated that in his later experience he 
had become convinced that Corticotropin was 
positively contraindicated in the treatment of 
retrolental fibroplasia, and urged against its 
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use. Now every investigator is likely to make 
mistakes, and the history of medicine bristles 
with examples of able men who have drawn 
erroneous conclusions from honest observa- 
tions. The usual tendency is to rectify quietly 
the error as far as possible in subsequent com- 
munications. It takes a high moral courage 
and a rugged intellectual honesty to come for- 
ward voluntarily and admit publicly the error 
of one’s ways! This courage and honesty Al- 
gernon Reese had. 

In 1928 he was appointed ophthalmologist 

to the Memorial Center for Cancer and Allied 
© Diseases. Here he had an unsurpassed oppor- 
~ tunity to study the entire range of neoplastic 
disease. In the ensuing years he acquired a 
broad knowledge and perspective of the entire 
field of oncology. This is abundantly reflected 
in his excellent treatise on Tumors of the Eye, 
published in 1951, which will long remain a 
classic in our ophthalmic literature. 

He had long been intensely interested in 
the question of retinoblastoma and the possible 
therapy of this frightful disease. Working 
with Dr. Hayes E. Martin who, Dr. Reese 
states, “spark-plugged the early studies,” 
¿trials with irradiation therapy had yielded en- 
couraging, but in many ways inconclusive and 
unsatisfactory results. About 1951, he began 
ee to study the possibilities of chemotherapy, 
< especially with nitrogen mustard and its allied 
< compounds, such as triethylene melamine 
=> (TEM). He soon became convinced that 
along these lines there was definite hope for a 
solution of the problem. With dogged deter- 
mination he persevered, trying first one and 
then another method of administration, finally 
culminating in the intracarotid injection. Asa 
result of his efforts a department of radio- 
therapy was established in the Institute of 
Ophthalmology. This has now become almost 
a national center for both the radiation and 
chemotherapy of retinoblastoma. To say the 
-early results have been remarkable is an un- 
__derstatement. If they are confirmed by the 
2 follow-up and later observation of the pa- 

ents, Algernon Reese’s name will go down in 
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medical history. I think that if one asked him 
what has been his greatest contribution to oph- 
thalmology, he would reply: “IT think it was 
probably my pig-headedness in keeping on 
with attempted therapy in retinoblastoma !” 

In the meantime, with all these long hours 
and days of study, of clinical histopathologic 
correlation, of teaching, and of writing, he 
has grown steadily in stature, as an ophthalmic 
surgeon, as a clinician, and as a consultant. It 
would be manifestly absurd to say that he has 
fulfilled the somewhat grandiose prophesy of 
his Uncle Robert, and has become “the great- 
est ophthalmologist in America.” There are 
too many eager competitors for this title, and 
I refuse to play favorites. But it is undoubt- 
edly true that he has become one of America’s 
great ophthalmologists, a splendid surgeon, a 
careful and experienced clinician, a valued 
consultant, honored and respected by all who 
know him. He takes his place among the elect. 

I have spoken thus far only of his training, 
professional attainments, and his fundamental 
qualities of character. There is yet another 
phase which one must know in order to get a 
proper picture of the man as a whole. This is 
his delightful social side, his modesty, his sim- 
plicity, his generosity, his thoughtfulness for 
his friends, and for the younger men—and 
possibly his absentmindedness ! They have en- 
deared him to his colleagues and to his fellow 
ophthalmologists as are few men in our pro- 
fession. But probably the nicest thing of all 
about him is his sense of humor-—and his 
laughter is just as spontaneous and sincere 
when the joke is on him as it is when on some- 
one else ! 

He has been the recipient of honors which 
should come to any man of his distinction— 
notable are an LL.D. from Duke University 
and the presidency of the American Academy 
of Ophthalmology and of other societies. He 
has given various name lectures both in this 
country and abroad. For those who are inter- 
ested, all of these are duly recorded in Who's 
Who. But, thank Heaven, this is not an obitu- 
ary, and there is no need to list them here. 
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There is one great honor, however, which 
must be mentioned. 

In 1942, the beautiful and charming Joan 
Leeds finally succumbed to Algernon’s blan- 
dishments, and consented to become his wife, 
to bear his children, and to endeavor to keep 
him in order for the rest of his natural life. 
And what a splendid job she has done of it! 
As he has grown in stature, she has grown 
in grace and loveliness. Sometimes he becomes 
broadminded and takes her to medical meet- 
ings with him—to the great delight of all his 
friends. But all too often she refuses to leave 
their children. Those of his friends who are 
privileged to visit their home, find a warm 
welcome, a happy and contented family, and 
an unending hospitality. Perhaps the secret of 
this happiness lies in what she writes about 
him—“He is a really nice guy, gallant, affable, 
and dependable. He works hard, but he knows 
how to relax, too, and he has an endearing 
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sense of humor. His children and I adore 
him.” Can anything be nicer for a wife to say 
about her husband? 

If there is some Valhalla where tired doc- 
tors go when their toil is done, and from which 
they can look down on their followers and 
descendants, then Iam sure Uncle Robert will 
look down and be quite pleased with what he 
doubtless feels is his own particular handi- 
work, 

And Grandfather Beverly Patrick Reese, 
with a smile on his face under his plug hat, 
and with a glow and a smile in his heart, 
will look down on his favorite grandson, and 
be proud that the boy’s dedication to medi- 
cine was not in vain and that he has kept the 
faith. I do not think the old gentleman will 
care particularly whether or not Algernon has 
become the greatest ophthalmologist in Amer- 
ica, but he will rejoice that he became, and re- 
mains, a real doctor. 
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ALGERNON BEVERLY REESE 


Ira Snow Jones, M.D. 
New York, New York 


In his 1958 “Appreciation” of Al Reese, 
Alan Woods properly deplored the hackneyed 
form of most brief biographies. Still, a 
framework is necessary before the picture 
can be fully rounded out. This is especially 
true when the subject is unique and an at- 
tempt is being made to discover the features 
contributing to that singularity. 

Algernon Beverly Reese, Jr., was born in 
Charlotte, North Carolina, on July 28, 1896, 
the second of two children. His father, the 
son of a Virginia doctor, was a pharmacist. 
His mother, Mary Cannon Wadsworth Reese, 
came from a prominent local family. His 
childhood was apparently the usual one for a 
boy growing up in the “Bible belt” before 
World War I. He attended public elementary 
schools ; when he reached high school age, he 
enrolled in a private preparatory school in 
Charlotte. From there he went to Davidson, 
a nearby Presbyterian liberal arts college for 
men, from which he was graduated in 1917. 

During the college period, his uncle, R. G. 


~ Reese, M.D., a well-known New York oph- 


thalmologist, offered to supervise and help 


- with Algernon’s education. He completed 


oo 20 years. 


ae 


studies at Harvard Medical School in 1921 
and in the next few years served on the house 
staff of Roosevelt Hospital, New York (gen- 
eral surgery), studied pathology with Fuchs 
in Vienna and Verhoeff in Boston, and filled 
a residency in ophthalmology at the New 
York Eye and Ear Infirmary. 

After this 12-year period of preparation, 
Reese entered private practice in New York 
with his uncle, whose untimely death occurred 
two weeks later. Young Algernon joined the 
staff of the new Institute of Ophthalmology 
under John M. Wheeler. There he found full 
scope for his splendid qualifications in ocular 
pathology, and was able to concentrate on cor- 
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Dr. Jones has been a partner of Dr. Reese for 
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relating the clinical and histopathologic as- 
pects of eye diseases. 

The catholicity of his interests as well as 
his tremendous industry is shown by his bib- 
liography. In addition to tumors in general, 
his best-known contributions have been in 
retinoblastoma, retrolental fibroplasia, per- 
sistence and hyperplasia of the primary vit- 
reous, and pigmented tumors. 

The distillation of much of the career of 
this outstanding clinician is to be found in his 
magnum opus, Tumors of the Eye, which 
first appeared in 1952—he is now preparing 
its third edition. 





Fig. 1. Indoctrination. Physician grandfather, 
wearing topper, with a spanking pair. 


Although a recital of achievements and 
honors is interesting, the principal emotion it 
engenders is envy. All of us are observers as 
well as participants in life. We constantly 
adjust our own life styles to embody certain 
desirable features we find in others. Too 
often, a remarkable man can be said merely 
to have more energy or more dedication than 
others. There is no question that Al Reese has 
greater energy and a greater commitment to 
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Fig. 2. Budding ophthalmologist, Vienna, 


ophthalmology than most of us in the feld. 
He has one trait, however, that is rare if not 
unique. It is determination, a drive, almost a 
compulsion to bring to a conclusion any proj- 


ect he has embarked upon. It is elementary 





Fig, 3 Successful swain. 
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to say that the deeper one enters into a proj- 
ect, the heavier is the going, the slower the 
progress, and the greater the temptation to 
procrastinate. But in Al Reese, large obsta- 
cles elicit a disproportionally greater effort to 
overcome them, and this, I think, constitutes 
a large part of his genius 

Al Reese’s comp lex and multifaceted per- 
sonality is interpreted by those who know 
him in almost as m; any different ways as there 
are different observers. Each person who 





Fig, 4. Athlete. 


wished to help with this tribute has said, 
“Don’t forget to stress Al’s .” The 
list of qualities is now as long as my arm: 
each one is valid, and no one could do justice 
to them all. 

Let me therefore conclude this brief note 
with mention of his most endearing, and ulti- 
mately most productive trait: Al has an ex- 
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traordinary ability to inspire others and to 
infuse them with a measure of his own en- 
thusiasm. As these ophthalmological sons and 
daughters disperse and achieve some of their 
own potential, it is only natural that they join 
that privileged and grateful band of former 
students who will always regard Al as master, 
teacher, and friend. 





Fig. 6. Consultant. 


Awards: 


Honor Key, American Academy of Ophthal- 
mology and Otolaryngology 

Citation of Merit, Davidson College, 1948 

Howe Medal, American Ophthalmological 
Society, 1950 

Proctor Medal, Association for Research in 
Ophthalmology, 1958 





Fig. 5. Clinician. 
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Degrees: 


B.S., Davidson College, 1917 
M.D., Harvard Medical School, 1921 
, University of Vienna, Austria, 1921, 
. 1925-26 
D.Sc. (Hon.), Davidson College, 1946 
-+ M.D. (Hon.), University of Melbourne, 
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Societies: tion furrows of the iris. Arch. Ophth. 2:27, 1929. 


Fellow: American College of Surgeons 
American Medical Association 
New York Academy of Medicine 
Member: American Ophthalmological Soci- 
ety 
American Academy of Ophthal- 
mology and Otolaryngology 
Association for Research in Oph- 
thalmology 
New York Cancer Society 
New York State and County Med- 
ical Societies 
New York Ophthalmological So- 
ciety 
Verhoeff Society 
Gonin Society 
Honorary Member of Greek, Cu- 
ban, Mexican, Australian, and 
New Zealand Ophthalmological 
Societies 


Lectureships: 


DeSchweinitz Lecturer, 1946 
Proctor Lecturer, 1949 
Jackson Lecturer, 1954 
Gifford Lecturer, 1955 
Bedell Lecturer, 1955 

Snell Lecturer, 1955 
Bowman Lecturer, 1971 
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“Thus ended the conference. Mr. Grenville squeezed me by the 
hand again, kissed the ladies and withdrew. He kissed likewise the maid 
in the kitchen and seemed upon the whole a most loving, kissing, kind- 


hearted gentleman. He is very youn 


g, genteel and handsome. He has a 


pair of very good eyes in his head which not being sufficient as it would 

seem for the many nice and difficult purposes of a senator he has a third 

also, which he wore suspended by a riband from his buttonhole.” 
William Cowper, The Kissing Candidate (Letters), p. 113 
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AL REESE 


JosepH A. C. Wapsworts, M.D. 
Durham, North Carolina 


In 1929, Algernon Beverly Reese was put 
in a position of succession at the death of his 
uncle, Robert G. Reese, one of the modern 
giants of ophthalmology. The young man 
was expected to accept the responsibilities, 
obligations, and flashback grievances often 
associated with a man of unlimited ambition 
‘and self-respect. Saddled with such a re- 
sponsibility, at the time of the financial panic 
-of 1929, Al launched his career and pro- 
ceeded not only to fill the shoes of his uncle 
but to soon cast them aside for ones much 
larger. 

The superb training that he had carefully 
planned and finished included all the facets 
‘important to ophthalmology and gained him 
rapid recognition among his peers. Al never 
wasted an opportunity to gain new knowl- 
edge, and his searching, inquisitive mind 
applied it all toward something practical 
that would in some way help to solve those 
problems peculiar to ophthalmology. 

Retinoblastoma was fatal in more than 
half the children afflicted with this disease 
¿when Al tackled the problem in 1930. 
< Through perserverance, study, and imagina- 
tion, he has forced this disease almost to 
= capitulation; now more than 85% of these 
children can be saved. Through the long 
campaign, every possible new medical de- 
velopment that could illuminate the path and 
help eradicate retinoblastoma was employed, 
including the progressive development of 
x-ray, chemotherapy, photocoagulation, and 
laser. Al is not just a, therapist; he has 
studied the ua in every phase, nope ul 
feric information on this eae) = 
quickly and without warning jeopardizes the 
lives of young children. Al became an au- 


minenin maanneen 


„Doctor Wadsworth is from s rae of 


por Durl ‘ani. 'North a 
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thority on the subject and it should always 
be remembered that his eminence did not 
come easily, but through diligent work, deep 
thought, and great constructive imagination. 

Al Reese's seemingly unlimited energy 
was by no means confined to the study of 
retinoblastoma; it has led him to delve into 
nearly every specialty within ophthalmology. 
The many unsolved problems concerning 
other ocular tumors prompted Al to use all 
his talents. Thanks to his tenacity and keen 
observation, he amassed a tremendous 
amount of clinical knowledge on which to 
base his further study. His gift for organi- 
zation made it possible not only to categorize 
the clinical findings of ocular tumors, but 
also to include the pathology, tissue culture, 
chemistry, and physiology, as well as the 
effects of treatment. In due time, Al became 
a world authority on tumors of the eye. For- 
tified by his extensive knowledge, his text- 
book on ocular tumors became a classic as 
soon as it came off the press. 

Al’s scientific achievements are well known 
throughout the world. All of his work is 
characterized by a similar pattern: It re- 
flects his unique imagination, keen observa- 


tion, perserverance, and complete honesty | 


with himself and others. 

During Al’s many years in ophthalmology, 
he has been closely associated with most of 
the other giants of the field. These associa- 
tions have been marked by mutual contribu- 
tion: and where there is an imbalance, Al 
often gives more than he takes. His con- 
freres clearly recognize his perspicacity and 
respect his honest opinions, whether they 
are favorable or not. No one expects him to 
give a placating “yes” response; he is known 
to give thoughtful, honest answers, letting 
the chips fall where they may. 

Being well organized in his everyday life, 
Al Reese is an exceptional administrator and 
one of his great fortes is his ability to dele- 
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gate responsibility; when he has allocated a 
specific task to one of his team, that person 
is allowed and encouraged to “carry the ball” 
to the very limit of his ability. Al’s great 
faith in young men promotes esprit de corps 
and loyalty among all those who are around 
him. 

Throughout his life, Al has had strong con- 
victions. However, he will promptly and com- 
pletely accept a differing opinion, if there is 
logical proof to support it. This in no way 
connotes weakness or softness, because he is 
quite willing to stand alone if he is convinced 
that he is right. A shining example is the 
fact that despite the consensus that retrobul- 
bar injection is of prime importance in pre- 
paring an eye for cataract extraction, he has 
weighed the facts and has not used retrobul- 
bar injections for more than 10 years, and 
he has probably had fewer complications 
following cataract surgery than many who 
have written extensively on their particular 
processes. 

When an idea strikes Al Reese, he may 
generously pass it on to someone willing to 
develop it. In fact, he may inadvertently give 
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the same problem to more than one smart 
young man. This often turns out to be a 
blessing in disguise because the ensuing 
healthy competition may lead to amplifica- 
tion of the work. 

Added to a philosophy of work and per- 
tection, Al has a great sense of humor. He 
will expend any amount of time and energy 
to add lightness and pleasure to the lives of 
those around him. He is the first to appre- 
ciate a joke on himself, but I have never seen 
Al draw blood with his humor or aim it at 
one who could be hurt or embarrassed. 

Al will seek criticism of any of his accom- 
plishments in order to improve himself, “Tt 
is no great tragedy to make a mistake, but 
it is disastrous not to analyze the mistake 


and make every effort not to repeat it.” 


Sometimes he is misunderstood when he 
volunteers an honest and constructive criti- 
cism, even though this is alwavs done with 
sincerity and unselfish honesty. 

All of the prime characteristics of Alger- 
non Beverly Reese have made him the man 
he is and it is highly unlikely that there will 
ever be another like him. 
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Humboldt tells, in his Cosmos, of a tailor in Breslau named Schon, who 
also had seen the satellites of Jupiter with the naked eye. No examples of 


a greater range of vision are known. 


Wonders of the Human Body 
A. le Pileur, 1870 
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INTERMITTENT OXYGEN IN RETROLENTAL FIBROPLASIA 


Norman Asuton, D.Sc., F.R.C.P., ALEC Garner, M.D., 
AND George Knicut, F.I.M.L.T. 


London, England 


The numerous contributions of Dr. Alger- 
non Reese to the science and practice of 
ophthalmology have been so important and 
admirable that we are privileged and honored 
to have been invited to contribute to this edi- 
tion of the Journal dedicated to him, and it 
gives us an opportunity to return to the sub- 

ject of retrolental fibroplasia, which has in- 
terested both our research groups for many 
“years and to which Dr. Reese made original 
~and fundamental advances in our understand- 
-ing of its pathology. 


It is well known that retinal vessels are 
particularly sensitive to oxygen i and when its 
concentration in inspired air is raised, the 
vessels in the mature adult retina markedly 
constrict; this effect is reversible on chang- 
ing back to air." By contrast, oxygen vaso- 
constriction in the immature retina is a pro- 
gressive process and, if the oxygen is contin- 

«ued, becomes irreversible resulting in com- 
: plete closure of the circulation and ultimate 
disintegration and destruction of the vessels. 
Thus the reactive process in the immature 
retina, whether differing from that in the 
mature retina in kind or only in degree, is 
-nevertheless distinctive. Although narrowing 
of the retinal vessels was observed in prema- 
‘ture babies in the early nursery studies on 
_ yetrolental fibroplasia,®® it was not possible 
to differentiate it from simple vasoconstric- 
tion, until the existence and nature of this 
phenomenon in the immature retina was first 
demonstrated by injection methods in the 
kitten retina and shown to be peculiar to 
growing retinal vessels: it was named “oxy- 
gen vaso-obliteration."*°" 


From the Department of Pathology, Institute of 
‘Ophthalmology, University of London, England. 
Reprint requests to Norman Ashton, D.Sc. 

‘P Institute of Ophthalmology, University 
ondon, Judd Street, London, W. C. 1H 9QS, 
gland. 

















Whether destruction of the growing reti- 
nal endothelial cells is a direct toxic effect of 
oxygen, of which vasoconstriction 1s the first 
manifestation, as experimental work sug- 
gests,’? or results simply from the circula- 
tory failure which necessarily follows the 
constriction and closure of the vessels, 1s a 
question not yet conclusively answered. In 
either case, the statement that retrolental 
fibroplasia is due to vasoconstriction alone, 
which is still quite frequently repeated in ar- 
ticles and textbooks, should be recognized as 
a misleading half-truth. 

Given constant degrees of immaturity and 
levels of hyperoxia, the transition from 
functional to structural change is dependent 
upon the duration of oxygen exposure. For 
instance, in the retina of the kitten (one to 
seven days old) exposed to continuous hy- 
peroxia (80-90% at 1 atmosphere), complete 
constrictive closure of the retinal vasculature 
takes six to eight hours to develop and this 1s 
largely reversible in a matter of minutes on 
return to air; vasoproliferation does not then 
ensue. On the other hand, if the closure is 
maintained by continuous hyperoxia for 72 
hours, complete destruction of the vessels 
will occur, and vasoproliferation on return 
to air is an invariable sequel (Figs. 1-3). 

Since the irreversible destructive effect of 
continuous hyperoxia takes so long to de- 
velop, it would seem possible that if oxygen 
and air were administered intermittently in 
such a way that each exposure to oxygen 
was well within the period of the reversible 
effect (i.e., less than six hours), and each pe- 
riod in air sufficiently prolonged to permit 
re-opening of the vessels with recovery from 
each exposure and any cumulative effects, 
then destruction of the capillaries might be 
entirely prevented. 

We have, therefore, investigated the effect 
of intermittent hyperoxia on the developing 
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Normal 
kitten, two days old, showing developing retina. 
There are three vascular complexes and growing 
ee are seen at the periphery (injected 
Indian ink, X6). 


Fig. 1 (Ashton, Garner, and Knight). 


retinal vessels of the kitten, ensuring that the 
concentration of oxygen (80-90%) and the 
total period of the individual exposures to 
hyperoxia, 1f given continuously, would be 
more than sufficient to destroy the vessels 
completely (1.e., 72 hours ).* 


METHODS AND EXPERIMENTAL FINDINGS 


In the following seven experiments, kit- 
tens of five to 11 days old were exposed to 
80-90% oxygen at normal atmospheric pres- 
sure for a total period of 70-72 hours (Table 
1). Air and oxygen were administered inter- 
mittently for varying periods either by open- 
ing and closing the incubator door, or, in one 
experiment (experiment 4), by alternating 
the gas supply from cylinders of compressed 
oxygen and air. The latter method had the 
disadvantage of taking 20 minutes for the 
oxygen concentration to fall to 20¢6. In both 
methods it took five minutes to reach the re- 


* Actually, we know that half this period (36 
hours) in continuous oxygen is sufficient to produce 
complete vaso-obliteration,” but we have chosen the 
double period as this has been the standard in most 
of our previous experiments. 
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quired concentration of oxygen after the 
phase in air. 

Selection of alternating periods of oxygen 
and air—In the pilot experiment (experi- 
ment 1) we selected a five-hour exposure in 
oxygen, that is about one hour within the pe- 
riod of the reversible effect, with a one-hour 
interval in air. Since, however, this experi- 
ment showed peripheral vaso-obliteration 
and peripheral vasoproliferation after air 
survival (Figs. 4-6), the oxygen exposure 
was severely reduced to one hour, with one- 
hour intervals in air (experiments 2-4), 
This was found to prevent both vaso-obliter- 
ation and vasoproliferation on air survival 
(Figs. 7-9). Experiments were then carried 
out reducing the air interval to one-half hour 
while maintaining the oxygen exposure „at 
one hour (experiments 5-7). 


EXPERIMENT |Í 


Experiment 1 (166) included one mother 
cat and two kittens (k1, k2) eight days old. 

Plan-—Both kittens and their mother were 
put in intermittent oxygen 80-90% (five 
hours oxygen: one hour air) for a total pe- 
riod of 70 hours’ oxygen exposure. Then k1 
was killed and k2 was allowed to survive in 








Fig, 2 
mate of kitten shown in Figure 1 was subjected to 
continuous 80-90% oxygen for 72 hours. Apart from 
a few attenuated vessels around the disk the vascular 
a have been completely obliterated ( injected 
Indian ink, *35). . 


(Ashton, Garner, and Knight). This litter « 
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mate of kittens shown in Figures 1 and 2 was sub- 
jected to continuous 80-90% oxygen exposure for 
72 hours and allowed to survive in air for 18 days. 
Note the profuse circular ingrowth of neovasculari- 
zation extending into the retina and adjacent vitreous 
(injected Indian ink, <7). 


(one hour oxygen: one hour air) for a 
total period of 72 hours’ oxygen exposure. 
Then kl and k2 were killed and k3 was al- 
lowed to survive in air for 18 days to demon- 
strate: (a) The effect of 72 hours’ intermit- 
tent hyperoxia at 14 days of age (kl, k2), 
and (b) the effect of 72 hours’ intermittent 
hyperoxia with 18 days air survival at 32 
days of age (k3). 

Results—All retinas were injected with In- 
dian ink. All four retinas of kl and k2 
showed a mild degree of attenuation of the 
main vessels, but all vessels were fully in- 
jected and there was no vaso-obliteration. In 
k3, both retinas still showed some attenua- 
tion of the main vessels and of some capil- 
laries, but there was no vaso-obliteration and 
no vasoproliferation. 

Conclusion—-This experiment shows that 
the vaso-obliterative effect of 72 hours’ hy- 
peroxia can be completely prevented by al- 
ternating air and oxygen at one-hour inter- 
vals, and that this also prevents vasoprolifer- 
ation in air survival. Within the period of 
observation, however, the vessels, although 
patent, remain attenuated. 
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EXPERIMENT 3 


Experiment 3 (551b) included one mother 
cat and four kittens (k1-k4) five days old. 

Plan—-All kittens with their mother were 
put in intermittent oxygen 80-90% (one hour 
oxygen: one hour air) for a total period of 
72 hours’ oxygen exposure. Then k1, k2, and 
k3 were killed and k4 was allowed to survive 
in air for 18 days to demonstrate: (a) The 
effect of 72 hours’ intermittent hyperoxia at 
11 days of age (k1, k2, k3), and (b) the 
effect of 72 hours’ intermittent hyperoxia 
with 18 days air survival at 29 days of age 
(k4). 

Results—-The retinas of kl, k2, and k4 
were injected with Indian ink; the retinas of 
k3 were digested. In k1 and k2, all four reti- 
nas showed a mild degree of arterial attenua- 
tion, but all vessels were fully injected and 
there was no vaso-obliteration. In k3, both 
retinal digests showed no abnormality. In k4, 
both retinas showed attenuation of the main 
vessels and capillaries but there was no vaso- 
obliteration and no vasoproliferation. 

Conclusion--This experiment confirms the 
findings of experiment 2 that the vaso-oblit- 
erative effect of 72 hours’ hyperoxia can be 
completely prevented by alternating air and 
oxygen at one hour intervals, and that this 








Fig. 4 (Ashton, Garner, and Knight). Kitten, 
one day old, subjected to 80-90% oxygen adminis- 
tered intermittently for 70 hours, five hours oxygen/ 
one hour air. Although marked vaso-obliteration is 
present, it 1s less extensive than with continuous 
oxygen (compare Fig. 2) (injected Indian ink, 
x9). i 
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30 prevents vasoproliferation in air sur- 
val although the vessels remain attenuated. 
ve retinal digest (k3) shows in addition 
at the endothelial cells and pericytes are 
‘ucturally undamaged by the oxygen expo- 
re. 


CPERIMENT 4 


Experiment 4 (549) included one mother 
t and seven kittens (k1-k7) eight days old. 
Plan—All kittens with their mother were 
it in intermittent oxygen 80-90% (one hour 
‘ygen: one hour air) for a total period of 
_ hours’ oxygen exposure. Then k1-k5 
are killed and k6 and k7 were allowed to 
rvive in air for 18 days to demonstrate: 
) the effect of 72 hours’ intermittent hy- 
roxia at 14 days of age (k1-k5), and (b) 
2 effect of 72 hours’ intermittent hyperoxia 
th 18 days air survival at 32 days of age 
6, k7). 
Results 





All retinas injected with Indian 


<. In ki-k5, all 10 retinas showed near 
mal appearances. In one animal there was 
apparent widening of the periarterial cap- 
ary free zone and scattered minute foci of 
literated capillaries at the periphery. In k6, 
', all four retinas showed some attenuation 








Fig. 5 (Ashton, Garner, and Knight). 


High 
ywer magnification of Figure 4 showing vaso- 
iteration (injected Indian ink, x14). 
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Fig. 6 (Ashton, Garner, and Knight). Litter mate 
of kitten shown in Figures 4 and 5, subjected to 
same sequence of intermittent oxygen, but allowed 
to survive in air for 18 days. Note the profuse 
neovascularization arising in the areas of vaso- 
obliteration (injected Indian ink, x17). 


of the main vessels, but all vessels were fully 
injected and there was no vasoproliferation. 

Conclusion—This experiment is again con- 
firmatory, showing that the vaso-obliterative 
effect of 72 hours’ hyperoxia can be effec- 
tively prevented by alternating air and oxy- 
gen at one-hour intervals, and that this also 
prevents vasoproliferation in air. 


EXPERIMENT 5 


Experiment 5 (561) included one mother 
cat and three kittens (kl, k2, k3) seven 
days old. 

Plan—-All kittens with their mother were 
put in intermittent oxygen 80-90% (one hour 
oxygen: one-half hour air) for a total of 72 
hours’ oxygen exposure. Then kl and kZ 
were killed and k3 allowed to survive in air 
for 18 days to demonstrate: (a) The effect 
of 72 hours’ intermittent hyperoxia at 12 
days of age (k1, k2), and (b) the effect of 
72 hours’ intermittent hyperoxia with 18 
days’ air survival at 30 days of age (k3). 

Results—The right eyes of kl and k2 
were injected with Indian ink and the left 
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fig. 7 (Ashton, Garner, and Knight). Kitten, 
eight days old, subjected to 80-90% oxygen for 72 
hours, but administered intermittently, one hour 
oxygen/one hour air. The retinal vessels are fully 
injected and the appearances are within normal 
limits. Compare this result with the same dosage 
of oxygen given continuously (Fig. 2) (injected 
Indian ink, «3.5). 


eyes fixed in 10% formol saline for retinal 
digest. Both eyes of k3 were injected with 
Indian ink, 

In the right retinas of both kl and k2 
there was complete filling of all main vessels 
to the periphery, but there was a mild degree 
of arterial attenuation with extensive scat- 
tered patches of nonperfusion, clearly seen 
to originate through widening of the periar- 
terial capillary free zone. 

In the retinal digests of the left eves of kl 
and k2, one complex showed increased capil- 
lary retraction, areas of capillary closure and 
cellular breakdown. The other complexes 
showed some increase of retraction, but they 
showed no capillary closure or cellular de- 
struction. 

In the eyes of k3, both injected with In- 
dian ink, in one eye at the periphery of the 
temporal complex there was a minute focus 
of glomerular vasoproliferation into the vit- 
reous. Two tufts were associated with oblit- 
erated capillaries. The remainder of the ves- 
sels were more attenuated than normal. 


Fig. 8 (Ashton, Garner, and Knight). High 
power view of Figure 7 showing a fully patent 
vascular complex. (injected Indian ink, X6). 





Fig. 9 (Ashton, Garner, and Knight). Litter mate 
of kitten shown in Figures 7 and 8 subjected to the 
same sequence of intermittent oxygen, but allowed 
to survive in air for 18 days. The appearances are 
normal for an animal of this age (32 days) and 
there is no neovascularization. (Some adherent 
pigment is present as occasionally occurs normally). 
(injected Indian ink, X3). 


+ 


There was no other abnormality. The other - 


eye demonstrated complete injection of all 
vessels and there was no vasoproliferation. 
A mild degree of arterial attenuation was 

ae * 


= : * 
present. 
= 
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EXPERIMENT 6 


Experiment 6 (560) included one mother 
‘eat and three kittens (k1, k2, k3) nine days 
old. 

Plan—All kittens with their mother were 
put in intermittent oxygen 80-90% (one hour 
oxygen : one-half hour air) for a total of 72 
hours’ oxygen exposure. Then kl and k2 

-were killed and k3 was allowed to survive in 
air for 18 days to demonstrate: (a) The 
effect of 72 hours’ intermittent hyperoxia at 
“14 days of age (kl, k2), and (b) the effect 
of 72 hours’ intermittent hyperoxia with 18 
~ days’ air survival at 32 days of age (k3). 

= Results—The right eyes of kl and k2 
were injected with Indian ink and the left 
eyes fixed in 10% formol saline for retinal 
digest. Both eyes of k3 were injected with 
Indian ink. In kl and k2, both retinas showed 
complete filling of all main vessels and capil- 
laries. There was no vaso-obliteration. The 
retinal digest showed increased capillary re- 
traction and narrowing of vessels, but no ev- 
idence of endothelial breakdown. In k3, both 
retinas showed complete filling of all vessels. 
_ There was no vasoproliferation. Some arte- 
` rial attenuation was present. 


o EXPERIMENT 7 


Experiment 7 (559) included one mother 
cat and three kittens (k1, k2, k3) 11 days 
old. 

Plan—All kittens with their mother were 
put in intermittent oxygen 80-90% (one 
hour oxygen: one-half hour air) for a total 
of 72 hours’ oxygen exposure. Then k1 and 
k2 were killed and k3 was allowed to survive 
in air for 18 days to derhonstrate: (a) The 
effect of 72 hours’ intermittent hyperoxia at 
16 days of age (k1, k2), and (b) the effect of 
72 hours’ intermittent hyperoxia with 18 days’ 
air suryival at 34 days (k3). 

Results—The right eyes of kl and k2 
"were injected with Indian ink and the left 
z eyes fixed in 10% formol saline for retinal 
"digest. Both eyes of k3 were injected with 
~~ Indian ink? Both retinas of kl and k2 
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showed all main vessels filled to the periph- 
ery, but there was a mild degree of arterial 
attentuation with one or two areas of appar- 
ent nonperfusion. Widening of the periarte- 
rial capillary free zone was evident. In the 
retinal digests, one area in one retinal com- 
plex showed capillary closure. In k3, both 
retinas showed complete filling of all main 
vessels and capillaries. There was no vaso- 
proliferation. 

Conclusions—These three latter experi- 
ments show that the vaso-obliterative effect 
of hyperoxia can be very largely prevented 
by one-half hour intervals in air. Only 
patchy vaso-obliteration was seen in four of 
six animals and only one minute focus of 
vaso-proliferation occurred on air survival 
in one eye of three kittens. 


DIscusSION 


These experiments further confirm our 
original findings that retinal vasoprolifera- 
tion in air is a sequel to irreversible closure 
of the retinal vessels (vaso-obliteration) 1n 
oxygen, and cannot be induced by simple va- 
soconstriction alone. It has been suggested 
that the stage of persistent severe retinal va- 
soconstriction be termed “pre-retrolental 
fibroplasia’”**; while this definition is un- 
doubtedly of clinical value, it is scientifically 
inexact since it obscures the fact that vaso- 
obliteration is the essential precursor of ret- 
rolental fibroplasia. 

These findings also demonstrate that when 
a total dosage of oxygen (72 hours of 80- 
90% ambient oxygen, which will regularly 
and entirely destroy the growing retinal ves- 
sels if administered continuously to a kitten 
of one to 14 days old) is interrupted by in- 
tervals in air, both vaso-obliteration and va- 
soproliferation can be prevented, provided 
the correct oxygen/air periods are selected. 

Thus one-hour periods in air were insuffi- 
cient for recovery from five-hour periods in 
oxygen, but were sufficient for recovery 
from periods of one hour in oxygen. This is 
clearly shown in experiments 2, 3, and 4 in- 
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volving 14 kittens, all of which were com- 
pletely protected by the intervals in air, as 
shown by injection and digestion. 

This interval in air can be further reduced 
to half an hour with protective effect as 
shown in experiments 5, 6, and 7 involving 
nine kittens. This may be complete (experi- 
ment 6), but not always so. In experiments 5 
and 7, for instance, two animals in each 
group (two aged seven days and two 11 days 
old) showed isolated areas of capillary clo- 
sure, and endothelial disintegration was seen 
in the retinal digests in these areas. Even 
this degree of change, however, proved of 
little consequence on air survival, for only 
one animal of the three allowed to survive 
showed a minute focus of intravitreal prolif- 
eration. Whether this protection of the ret- 
ina by intermittent exposure would continue 
to be effective for a longer time than we have 
investigated-—that is, over six days—is un- 
known, but it seems very likely that it 
would, since our experiments provide a very 
severe test of the efficiency of its protective 
action, the animals being in the most sensi- 
tive age group and the total dosage of oxy- 
gen double that known to be capable of de- 
stroying the entire retinal circulation. 

It would be of interest to carry out fur- 
ther experiments to investigate the air inter- 
vals required to protect the retinal vessels 
against lower concentrations of oxygen and 
in animals of less sensitive age groups, and 
so simulate more closely the conditions ob- 
taining in oxygen therapy of premature in- 
fants. For future work it should be rela- 
tively simple to devise an incubator wherein 
oxygen could be automatically and completely 
replaced by air at programmed intervals. 

Since animal experiments can only be an 
approximate guide, it is a matter of specula- 
tion whether our findings have any applica- 
tion to the management of oxygen therapy in 
prematurity, which at the present time is un- 
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satisfactorily complex, and it is questionable 
whether hypoxic infants could survive un- 
scathed the repeated intervals in air, but the 
results are sufficient to establish the principle 
that intermittent—as opposed to continuous 
oxygen can prevent permanent injury to 
the growing retinal vessels. 


ACKNOWLEDGMENT 


We thank Miss E. Robins for her technical assis- 
tance and Miss E. Fitzgerald for her secretarial 
help. 


REFERENCES 


l. Cusick, P. L, Benson, O, O., Jr.,and Boothby, 
W. M.: Effect of anoxia and of high concentra- 
tions of oxygen on the retinal vessels: Preliminary 
report. Proc. Mayo Clin. 15:500, 1940. 

2. Duguet, J, Dumont, P., and Bailliart, fe 
Effects of anoxia on retinal vessels and retinal arte- 
rial pressure. J. Aviat. Med. 18 516, 1947, 

3. Sieker, H. O., and Hickam, J. B.: Normal and 
impaired retinal vaseular reactivity. Circulation 7: 
79, 1953. 

4. Dollery, C. T., Hill, D. W. Mailer, C. M, and 
Ramalho, P. S.: High oxygen pressure and the ret- 
inal blood vessels. Lancet 2 :291, 1964, 

5. Hickam, J. B., and Frayser, R.: Observations 
on vessel diameter, arteriovenous oxygen difference 
and mean circulation time. Circulation 33 :302, 1966. 

6. LaMotte, W. O., Jr.: Observations on retro- 
lental fibroplasia. Arch. Ophth. 44 :620, 1950. 

7. LaMotte, W. O., Jr. Tyner, G. S., and Scheie, 
H. G.: Treatment of retrolental fibroplasia with vi- 
tamin E, ACTH and cortisone. Arch. Ophth. 47: 
556, 1952. 

8. Huggert, A.: The supply of oxygen to prema- 
tures and the appearance of retrolental fibroplasia. 
Acta paediat. 42 :147, 1953. 

9. Patz, A, Hoeck, L. E., and de la Cruz, E.: 
Studies on the effect of high oxygen administration 
in retrolental fibroplasia. I Nursery observations. 
Am. J. Ophth. 35:1248, 1952. 

10. Ashton, N., Ward, B., and Serpell, G.: 
Role of oxygen in the genesis of retrolental fibro- 
plasia. A preliminary report. Brit. J. Ophth. 37 :513, 
1953. 

IL Ashton, N, Ward, B. and Serpell, G.: Effect 
of oxygen on developing retinal vessels with partic- 
ular reference to the problem of retrolental fibro- 
plasia. Brit. J. Ophth. 38 :397, 1954. 

12. Ashton, N.: Some aspects of the comparative 
pathology of oxygen toxicity in the retina, Brit. T 
Ophth. 52 :505, 1968. , 

13. Patz, A.: The role of oxygen in retrolental 
fibroplasia. Tr. Am. Ophth. Soc. 66 940, 1968. 


IRIDOCYCLECTOMY. A REVIEW 


GLEANINGS FROM THE LITERATURE 


Derrick T. VAIL, 


M.D. 


Chicago, Linois 


It is with pleasure that I join with others 
in a tribute to Algernon B. Reese, eminent 
American ophthalmologist and a cherished 
friend for nearly half a century. 

Our friendship began in 1924 in Dr. F. H. 

- Verhoeff’s laboratory in the Massachusetts 
Charitable Eye and Ear Infirmary, Charles 
_ Street, Boston. I was in the middle of my 
-© resident service and he was studying ocular 
pathology under the master. Since then, I 
have never ceased to admire, appreciate, and 
profit by the amazing amount and fruitful 
output of his genius. The generous quality 
of his nature and our friendship, enriched 
by his wit, humor, and kindness over the 
years, in serious productive moments and 
in numerous episodes of hilarious foolish- 
ness, are facets that I remember and cherish. 

Elsewhere in this festschrift is a list of 

his many contributions to ophthalmology. 
. These have brought him fame and rewards, 
-cand rightly so. His work has gained the 
respect of our colleagues throughout the 
world for ophthalmology in this country. 
© We see by the titles of his papers that he 
ig a universal ophthalmologist, thoroughly 
at home in the clinic, operating room, and 
the laboratory. 

Because the subject of ocular tumors, 
especially the melanomas, is perhaps closest 
to his heart, it seems appropriate here to 
discuss the subject of the surgical removal 
of tumors of the iris and ciliary body. His 
past work over many years has gone far 
to clarify the difficult problem of these 
tumors, An example of this is a recent con- 

ibis in association with I. S. Jones 
cand W.C. Cooper,* in which the authors have 
re ported on the surgical removal of 35 of 
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such tumors. Their findings have added 
much to the present state of our knowledge 
of this relatively new addition to our sur- 
gical agendas. 

This paper concerns the collation of the 
reports in the literature of 244 cases from 
1912 to 1970, with the hope that such a study 
will give useful information concerning the 
merits, difficulties, and complications of irido- 
cyclectomy. 


So far as I could discover, the first oper- 
ation of this kind was recorded by Edward 
Konrad Zirm? (1863-1944), chief ophthal- 
mologist of the Olmiitz (later Olomoric) 
Hospital not far from Prague. Zirm was the 
first to perform a visually successful kerato- 
plasty in a human using human matertal 
held in place by cross sutures. He must have 
been a most ingenious and resourceful eye 
surgeon because five years later (1910) he 
observed a 25-year-old woman whose left 
eye showed a golden yellow, tubercle-like 
tumor in the ciliary body in the upper nasal 
area. He advised immediate enucleation, 
which the patient refused. After seeing other 
ophthalmologists, she returned early in 1911 
and begged him to do anything except re- 
move her eye. She said she “would rather 

ie.” On March 16, 1911, under chloroform 
anesthesia, Zirm made the T-shaped inci- 
sion, so widely used today, in the area of 
the tumor. The procedure was accompanied 
by a massive vitreous loss, but surprisingly 
little bleeding, and he successfully removed 
the tumor which was adherent to the under- 
surface of the sclera. The specimen was 
found to be a “melanosarcoma.” Two weeks 


later the eye was a little congested, the iris 
light green, the pupil black, but there was 
no red reflex. Some ae jean was 
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below normal. Three months later the pa- 
tient wrote to say that she had no pain 
and that the eye appeared normal so that 
“niemand etwas kennt.” He published the 
details of this case? under the title of “En- 
dobulbar removal of tumor.” This case re- 
port was lost to sight until this moment. 

From 1912 to 1940, including Zirm,? 11 
authors had reported on 17 cases: Raubit- 
schek* reported three cases of Elschnig; 
Pindikowski,’? one case; Vogt,® one case; 
Verhoeff,® one case; Haemmerli,?® one case: 
Linder, one case; and Franceschetti?” one 
case. One or another of the surgical tech- 
niques used today were reported, with vari- 
able success. There was vitreous loss in 
three, slight bleeding in three, and second- 
ary glaucoma in one of these 17 cases. 

From 1940 to 1951, T could discover no 
case report in the literature. 

From 1951 to 1961, eight authors reported 
on 25 cases: Stallard, 3+, five cases: 
Friede,"* two cases; Goldman," one case: 
Rumpf, one case; Müller and co- 
workers, 1®70 16 cases, Vitreous was lost in 12 
cases. All of the authors mentioned slight 
bleeding that quickly cleared. The various 
surgical techniques were evolving. The re- 
sults were surprisingly good. 

From 1961 to 1970, 42 authors reported 
their experiences in 201 instances, with an 
estimated 40% instance of vitreous loss. 
These authors were: Stallard, 15 cases: 
Fheringa,™ four cases: van den Heuvel and 
Steinmeyer,” one case; Cleasby, one case: 
Dunphy,” two cases ; Meyer-Schwickerath,?* 
one case; Winter,” six cases: Ashton,” one 
case; Bock,*? one case; Bowers,®? one case: 
Diamond and associates,** three cases: Hof- 
mann,***? six cases; Borley and Miller,?* two 
cases; Samuels,’ one case; Haye and associ- 
ates,** one case ; Lund,®*-*? nine cases : Korch- 
maros,*” one case; Müller and associates, +748 
31 cases; Best and Dardenne,** three cases: 
Burch and Maumenee,** three cases: Scheie 
and Yanoff,*® one case; Leydhecker,® two 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


a 


JANUARY, 1971 


cases; Linnic, ™ 30 cases; Malbran,®? six 
cases; Palm and Linder,** 13 cases ; Reese, t 
35 cases; Sears,® one case; Vannas,®* 14 
cases; Hunyor,®’ three cases; and Paton 
and associates,” three cases. 

It was impossible to analyze these cases 
in all detail because a number of the authors 
did not give all of the facts that should 
have been recorded. Except for the papers 
of Muller and associates, Reese and associ- 
ates, Linnic, and Stallard, few others have 
furnished details other than those of their 


m, 


surgical techniques, Thus, only broad prin- 
ciples and experiences can be mentioned 
here, 

Professor H. K. Müller and his group 
have very carefully analyzed their 47 cases 
in a series of papers, particularly those of 
the vears, 1966, 1968, and 1969. These 
should be particularly studied. 

Müller” (1969) surveyed 70 iris, 45 
cihary body and 74 (not clearly described) 
malignant tumors of his own and in the 
literature. He also reviewed 11 iris, 19 cili- 
ary body, and two (unclear) benign tumors. 
He mentioned the work of 36 authors, in- 
cluding his own, from 1914 to 1968. Of 
these 221 cases, 85 were malignant mela- 
nomas. 

Miller also combined the studies of 12 
authors who had studied the enucleated 
globes of 2349 patients with intraocular 
melanomas. It was found that the location 
of the tumor occurred in the choroid in 85% 
of the cases, in the ciliary body in 8.8%, 
and in the iris in 6.2%. 

Combining the studies of 10 authors re- 
porting on 384 cases of iris tumors, 24, or 
4.1% of the malignant group showed metas- 
tases, 

Muller’s studies further reveal that about 
50% of iris melanomas show the presence 
of extension, infiltration, or seeding at the 
time of surgery (iridocyclectomy). 

There are 47.2% of the melanomas of 
the choroid and ciliary body, and 32.3% 
of iris melanomas that are of mixed or epi- 


S 
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thelial cellular types, indicating their highly 
malignant natures. These figures are the re sult 
‘of an analysis of 4194 choroid and ciliary 


body melanomas reported by seven authors, 
and of 161 melanomas of the iris by five 
authors (Miller). 

The mortality rate in 6702 malignant 
melanomas of the choroid and ciliary body 
(nine authors) is 34.9% by the end of five 
years after enucleation (Muller). 

In this regard, the charts (Figs. 1 and 2) 
of Korchmaros*? in Hungary and Frazotti 
and Guarra® in Italy are in remarkable 


agreement. It is probably accurate to say 






that in the general population between the 
ages of 40 and 70 years, 85% are alive at 
the end of 15 years, in contrast to about 
40% of the patients who survive enucleation 
for their intraocular tumors. 

However, insufficient time has elapsed 
following successful iridocylectomies to re- 
late to the above figures. It is reasonable to 
suppose that the figures will turn out to be 
similar, i.e., the mortality rate would be the 
same after iridocylectomy as after enucle- 
ation provided that all of the tumor had 


- been completely removed, as shown by the 


specimen, 
Miller believes that a tumor larger than 
2.5 clock hours of the cornea, for example— 


Flocks and associates“ have said that 
patients with a large tumor have a signifi- 
cantly poorer prognosis. The mortality in- 
creases abruptly when the size exceeds a 
critical value of 1 cm®. A sphere of 12 mm 
in diameter has a volume of 1 cem? (Miller). 

Tt is therefore apparent that a most care- 
ful estimate of the size of the tumor should 
be made preoperatively. 

The preoperative study of the tumor 
should .also include gonioscopy, preferably 
with the Goldmann prism, with and without 


= pupillary dilatation. Scleral depression 1s 
t essential. Transillumination and the use of 
~-geleral scatter may help to outline the tumor 
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SURVIVAL CURVES 40-70 YEARS AGE 
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Fig. 1 (Vail). The findings in tabular form of 
Korchmaros” in Hungary regarding percentage of 
survival during the first 15 postoperative years after 
enucleation. 


size and depth of pigmentation, which is not 
too important. Tonometry, slit-lamp study, 
visual field investigation, the visual acuity 
determination, and extensive ophthalmo- 
scopy with scleral depression to rule out 
any choroidal involvement, are routine in- 
vestigations. 


A careful general preoperative examin- oii 


ation of the patient may show metastatic < 
lesions. | i 


CURRENT TECHNIQUES OF IRIDOCYCLECTOMY 


It is too early in the evolution to decide 
what type of surgery will turn out to be 
the favorite. Such a decision, of course, de- 
pends on the size and location of the tumor. 
Advances in the surgery of the sclera are 
very rapid these days. 

The methods exhibited in the literature 
(Fig. 3) include (1) tangential iridectomy 
ab externo (Salzman); (2) limbic incision 
with radial scleral cut (The T incision of 
Stallard); (3) limbic incision with parallel 
radial cuts (Friede); (4) limbic incision 
with double scleral cuts (double-door cuts 
of Müller) ; (5) scleral incision and lamellar 
splitting of the sclera to the limbus and be- 
yond (Bangerter®) ; (6) curved scleral in- 
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cision 4-8 mm from the limbus, concave 
towards the limbus that enters the anterior 
chamber and, as a cataract incision, includes 
the cornea for a section of 180 degrees or 
more (Flieringa) ; scleral flap at the limbus 
(Spear). Linnic, Reese, Miiller, Friede, 
Mursin, Stallard, and others—the first two, 
particularly—-are in favor of trepanation 
with transplant of donor cornea, The tre- 
panation may be combined with the other 
methods outlined above. 

Most of the authors agree that in the prep- 
aration of the patient for iridocyclectomy, 
the following factors are important: ( 1) The 
surgical microscope is a necessary tool. (2) 
General anesthesia should be used ( retro- 
bulbar anesthesia may produce bulging and 
bleeding of the orbital tissues). (3) There 
should be preliminary use of hypotensive 
drugs, digital compression. (4) The proper 
use of the Flieringa ring, following can- 
thotomy, should be applied. (5) A miotic 
pupil is essential. (6) Diathermic coagula- 


SURVIVAL CURVES AVERAGE AGE 53 YEARS 
100 












80 


40 


ai 70 

<< hS 

2 ee 

g 60 Snaar 

pie ee 

u} ~ 
`A 

£ 50 x 

= 

taj 

{> 

[ea 

ii 

fam 


30 


20 





5 10 
YEARS 


15 





General population 
ee soe sem om Post-enucl. population 


Fig. 2 (Vail). This chart shows the findings of 
Frezotti and Guerra? in Italy. The percentage of 
survival shown here for the first 15 postoperative 
years after enucleation is remarkably similar to that 
shown in Figure 1, 
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tion, using a 0.5 needle, may possibly prevent 
or lessen bleeding—certainly it should be 
employed, to prevent retinal detachment. 
Some are in favor of photocoagulation of 
the operative area two weeks prior to sur- 
gery (Meyer-Schwickerath). (7) Vitreous 
decompression should be accomplished 
through a smal! incision in the opposite ora 
serrata (Maumenee, Stallard, Reese). The 
withdrawn vitreous is re-injected following 
closure. (8) After iridodialysis, if necessary 
(and here Stallard recommends the use of 
the Herbert knife), the tumor should be 


excised including at least 5 mm of the un- ~ 


involved tissue circumscribing it. The cut 
edges must be carefully inspected then and 
there with the surgical microscope. The 
exposed tissue within the eye should be 
looked at as carefully as possible, too, to 
see if there is any extension or seeding 
(ring melanoma). (9) The specimen should 
be pinned down flat on a tongue depressor 
prior to fixation in order to prevent dis- 
tortion (Reese). (10) Air or balanced sa- 
line, as well as the withdrawn vitreous, is 
injected into the eye on closing the incisions. 


There is a real and ever-present danger of ~ 


loss of vitreous in this operation (as high as 
50% according to Miiller, although he found 
that the frequency of the loss of vitreous was 
reduced measurably when he used the Flier- 
inga ring), 

Almost all of the authors expressed pleas- 
ure and surprise at the small amount of 
hemorrhage, even in cases where diathermy 
had not been used. If bleeding does occur, it 
quickly absorbs as a rule. 

Ocular tension problems rarely exist. A 
rare case of secondary glaucoma and an oc- 
casional instance of short-lived hypotony are 
seen. A few cases of retinal detachment were 
reported, especially when the incision went be- 
yond the ora serrata. Two eyes were lost 
from endophthalmitis. A few eyes had post- 
operative cyclitis that yielded to treatment. 

Postoperative cataractous changes are very 
apt to occur (almost 70% in Miiller’s 
cases). Sometimes lens opacities are present 
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fore surgery, and are caused by pressure 
he periphery of the lens by the tumor— 
hey may have occurred as the result of 
me necrosis of the tumor(?). 

Postoperative glare, due to a large iridec- 











tomy in some cases, has been a trial for some 
patients. Stallard has overcome this on occa- 















sion by prescribing a colored (or painted 
iris) contact lens. In view of the hazardous- 
ness of the operation, I would not agree with 
some of the surgeons who endeavor to pre- 
serve a round pupil. 

If microscopic examination of the speci- 
men shows that the tumor has been cut 


opcodes 3 (Vail ). Techniques for iridocyclectomy as advocated or preferred by various authors: (A) Salz- 
< man, (B) Spear, (C) Friede, (D) Stallard, (E) Müller, (F) also Muller, and (G) Flieringa. 
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through, enucleation should be done at once. 


INDICATIONS FOR ITRIDOCYCLECTOMY 


Iridocyclectomy is indicated in (1) a one- 
eyed patient; (2) an elderly or chronically 
ill patient whose life span is presumed to be 
short; (3) a patient who refuses enuclea- 
tion; (4) cases when the tumor is not larger 
than 1 cm’, is circumscribed, and shows no 
evidence of extension or seeding. The deci- 
sion to perform iridocyclectomy should be 
based on the expert judgement of the sur- 
geon with integrity, and with the full under- 
standing by the patient of the problems and 
the hazards involved, It should be remem- 
bered that the tumor may be benign (10% 
according to Müller). 


CONCLUSIONS 


Of the many different conclusions reached 
by various authors, I prefer to finish with 
those expressed by Reese and associates 
(1968.) These are: 

1. Malignant melanomas of the iris and 
ciliary body infiltrate but do not metastasize 
(however, Miiller’s figures show that 4.1% do 
metastasize). 

2. The ciliary body tolerates surgery as 
well as any other part of the eye. 

3. A straight iridocyclectomy is indicated 
only when the iris and ciliary body are in- 
volved, 

4. Corneoscleral iridocyclectomy with graft 
is indicated when the angle is involved. 

5. The operation of iridocyclectomy and 
goniectomy belong in the repertoire of oph- 
thalmic surgeons. 

I should like to add that more than 85% 
of the cases show as good visual acuity follow- 
ing the operation as they demonstrated before. 


SUMMARY 


From 1912 to 1970, there were 244 irido- 
cyclectomies for malignant melanoma re- 
ported. The operation is indicated in one-eyed 
patients, elderly or chronically ill patients 
whose life-span is presumed to be short, in 
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patients who refuse enucleation, and in in- 
stances where the tumor is smaller than 1 cm? 
and there is no evidence of extension or seed- 
ing. The procedure should be combined with 
a corneal graft when the angle is involved. If 
only the iris and ciliary body are involved, 
these tissues only may be removed. Eighty- 
five percent of the patients retained good 
vision following the procedure. 
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OPHTHALMIC MINIATURE 


(Anthony Raftery, the wandering Irish poet, was blinded in youth as 
a result of smallpox. He died at Craughwell, County Galway, in October, 


1835.) 


I am Raftery the Poet 

Full of hope and love 

With eyes that have no light, 
With gentleness that has no misery. 


Going west upon my pilgrimage 
By the light of my heart 


Feeble and tired 


To the end of my road. 


Behold me now 


And my face to the wall 


A-playing music 


To empty pockets. 


Douglas Hyde, Poems from the Irish 


(From Raftery’s original) 


PHAKOMATOUS CHORISTOMA OF THE EYELID, 
A TUMOR OF LENTICULAR ANLAGE 


Lorenz E. ZIMMERMAN, M.D. 
Washington, D.C. 


It is a great privilege to contribute an arti- 
cle to one so deserving of a festschrift as is 
our good friend, Al Reese. Although he has 
made significant contributions to many very 
different aspects of clinical ophthalmology, 
surgical technology, and ocular pathology, he 
is, of course, best known for his great work 
in the field of ocular oncology. I have, there- 
fore, selected for my contribution to this 1s- 
sue honoring Doctor Reese, a description of 
a tumor that is not included in his “tumorous 
tome,” as he likes to refer to his magnificent 
book.* 


I have called this tumor a phakomatous 

choristoma because I believe it to be a con- 
genital neoplasm of lenticular anlage. This 
report is based on observations made in 
three cases studied at the Armed Forces In- 
stitute of Pathology since May, 1961, when 
the first of these cases was received in con- 
< sultation. 
- _ Each of the three tumors was studied 
-initially in the hospitals where surgery was 
-performed and in each instance the hospital 
-pathologist was understandably confused by 
< the histopathologic picture he saw in his tis- 
sue sections. In two of the cases, the contrib- 
utors were concerned that the tumors might 
be malignant and requested a telegraphic re- 
port or “an opinion as soon as possible,” 
fearing that further, more radical surgery 
might be necessary. In each case the patient 
was an infant who was observed at birth to 
have a tumor in the nasal part of the right 
lower eyelid. 
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CASE REPORTS 


Case 1*-This boy was noted at birth to have a 
pea-sized tumor under the skin of the right lower 
eyelid. It grew steadily so that the eyelid became ele- 
vated, thickened, and enlarged to such an extent 
that the child could not open his eye. When the pa- 
tient was admitted at 10 weeks of age, a firm mass 
was palpable in the lower, inner aspects of the right 
orbit. Radiologic and oral examinations revealed no 
abnormalities. An incomplete excision of “a very 
hard, somewhat encapsulated tumor” was carried 
out via an incision in the lower eyelid on May 16, 
1961. In spite of the fact that the lesion was incom- 
pletely resected, there was no further trouble. When 
the child was seven and one-half years old, the par- 
ents wrote that their boy had a normal eye. He was 
then an above-average student in the second grade. 
He was doing well with his reading and required no 
glasses. The parents documented their report with a 
photograph of the boy showing no abnormalities. 

Case 2t—This six-months-old boy had had a firm 
cystic lesion in the right lower eyelid nasally since 
birth. It had been enlarging somewhat and mea- 
sured 1 cm in diameter. There were no associated 
symptoms and examination revealed no other abnor- 
malities. A dermoid cyst was suspected. The lesion 
was excised on May 9, 1968. Examination 26 
months later revealed no abnormalities. The eye, 
eyelid, orbit, and bony tissues appeared normal. 

Case 3t-—This infant boy was brought in for ex- 
amination at the age of two weeks becauses of an 
enlarging, firm, purplish mass in the right lower 
eyelid that the mother- claimed had been present 
since birth. Ophthalmic examination revealed a firm 
tumor in the nasal portion of the right lower eyelid. 
It was not attached to the lacrimal sac or canalicu- 
lus. A chalazion or dermoid cyst was suspected. Af- 
ier an observation period of several weeks, there 
was no resolution. The lesion measured 12 xX 7 mm. 
At surgery it seemed to lie in the tarsus but ex- 
tended to involve the inferior lacrimal canaliculus, 
medial palpebral ligament, and anterior lacrimal 


saonenn ne en mt ame a 


* AFIP Accession 1003895. This case, contributed 
originally by Dr. F. ©. Blodi, State University 
of Iowa, in May, 1961, was subsequently presented 
to the Ophthalmic Pathology Club at its 1963 
meeting by Dr. Alston E. Braley. The case is 
recorded here with the permission Drs. Blodi and 
Braley. 

*+AFIP Accession 1291804, contributed from the 
U.S. Army General Hospital, Landstuhl, Germany. 

t AFIP Accession 1306116, contributed by Drs. 
T. I. Schuldberg and J. P. McEvoy, Group Health 
Medical Center, Seattle, Washington. 
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crest of the maxilla. It did not invade bone or peri- 
osteum. As much of the mass was excised as was 
possible without damaging the lacrimal drainage 
apparatus. Although the tumor was not completely 
removed, when the child was last examined 14 
months later, there was no clinical evidence of re- 
sidual tumor or of recurrence. 


HISTOPATHOLOGIC FEATURES 
These three tumors were so similar in 


their microscopic appearance that one de- 


ž. 
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Fig. 1 (Zimmerman). Case 1. 
Top: The tumor consists of epithe- 
lal islands of variable size em- 
bedded in a stroma of collagenous 
connective tissue (hematoxylin and 
eosin, X80; Neg. No. 65-4049). Bot- 
tom: The epithelial island shown 
in lower right corner of the top 
photograph is enlarged to show the 
peripheral layer of cuboidal cells 
resting upon prominent basement 
membrane. The center of the island 
is composed of enlarged degener- 
ated epithelial cells derived from 
the peripheral cuboidal cells 
(hematoxylin and eosin, 305, 
Neg. No. 65-4050). 


scription can be given for the group. Each 
was composed of two main elements. Dense 
collagenous connective tissue rich in acid 
mucopolysaccharide predominated, but bur- 
ied within it and often very intimately asso- 
ciated with the fibrous tissue were pale-stain- 


+ 


* 


ing epithelial cells occurring in nests, cords, «+ 


and sheets of variable size and shape (Figs. 


1-3). While in many places the épithelial ele. 7 


e 


` 
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Fig. 2 (Zimmerman). Case 2. 
Top: The basic structure is similar 
to that shown in Figure 1, although 
the epithelial islands are smaller 
(hematoxylin and eosin, X90, Neg. 
No. 70-5351). Bottom: The base- 
ment membranes outlining the ept- 
thelial islands appear more promi- 
nent than in Figure 1-bottom, 
because this section has been stained 
by the periodic acid-Schiff procedure 
(x115, Neg. No. 70-5357). 


ments appeared poorly differented and sug- 
gested the possibility of an invasive adeno- 
carcinoma that had provoked a desmoplastic 
stromal response, in others they formed dis- 
crete, sharply delineated epithelial islands 
surrounded by a very prominent basement 
membrane that stained vividly with the peri- 
odic acid-Schiff procedure. Some of these 
appeared as solid cords or tubules composed 


PHAKOMATOUS CH 


ORISTOMA 17) 





of a single layer of cuboidal cells resting 
upon a basement membrane with virtually no 
lumen (Figs. 2-bottom and 4). The larger is- 
lands had a similar layer of cuboidal cells 
resting upon a prominent basement mem- 
brane peripherally but the interior of the is- 
lands contained cellular debris (Figs. 1 and 
3-bottom). In some fields it seemed quite 
clear that this cellular debris was derived 
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from the peripheral laver of cuboidal cells 


(Fig. 5). Large ovoid cells resembling the 
“bladder cells” or Wedl cells” observed in 
certain cataracts’ could often be seen among 
the degenerating cells contained in these ep- 
ithelial islands (Fig. 1-bottom). With all the 
special stains used, as well as with the rou- 
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Kig. 3 (Zimmerman). Case 3. 
This tumor is again remarkably 
similar to those shown in Figures 
l and 2. Epithelial islands are em- 
bedded in a stroma of dense col- 
lagenous connective tissue and a 
prominent basement membrane out- 
lines the epithelial structures 
(hematoxylin and eosin. Top: x80, 
Neg. No. 70-5350. Bottom: x305, 
Neg. No. 70-5349). 


tine hematoxylin-eosin stain, the cellular de- 
bris contained in the epithelial islands had 
tinctorial qualities resembling those of cata- 
ractous lenses, Special stains failed to dem- 
onstrate any evidence of the secretion of mu- 
cin by the epithelial cells. Only a very few 
minute foci of dystrophic calcification were 

. 
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Fig. 4 (Zimmerman). Case 3. 
The epithelial islands consist of 
cords and tubules of cuboidal cells 
outlined by a thick PAS-positive 
hasement membrane (PAS, 130, 
Neg. No. 69-3910). 


Mig. 5 (Zimmerman). Case 3. 
Degenerating cells derived from 
the peripheral layer of cuboidal 
cells occupy the centers of the is- 
lands (PAS, X305, Neg. No. 69- 
3477). 


observed. Mitotic figures were very rare. 


COMMENT 


The interpretation that this curious con- 

* genital tumor of the lower eyelid is a choris- 
toma of lenticular anlage is based entirely on 
the similarity of the microscopic appearance 
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of the epithelial components to that of cata- 
ractous lenses, particularly lenses that have 
been ruptured and in which some degree of 
epithelial proliferation has occurred, Figure 
6 reveals a fibrous mass attached to the pos- 
terior surface of the cornea in the bu- 
phthalmic, congenitally malformed eye of a 
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served in a congenitally malformed eye of 


Fig. 6 (Zimmerman). A fibrous retrocorneal membrane ob 
a three-month-old child contains a remnant of the lens capsule and sharply circumscribed island of : 
es some of the epithelial islands observed in theme 


proliferated lenticular epithelium that closely resemb! 
5, Neg. No. 70-5352, Bottom: «305, Neg. No. 70-5344), 


alpebral tumors (PAS, Top: x11 





pi 
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Fig. 7 (Zimmerman). One of the epithelial islands observed in the tumor in Case 3 for comparison 
with that shown in Figure 6 (PAS, X305, Neg. No. 70-5348). 


three-month-old baby. In addition to the cap- 
sular remnants of the lens, there is an epithe- 
lial island consisting of proliferated but de- 
generating epithelial cells sharply circum- 
scribed by a PAS-positive basement mem- 
brane. This island has a strikingly similar 
appearance to some of those observed in the 
palpebral tumors (Vig. 7). Figure 8 reveals 
a pupillary membrane that developed postop- 
eratively after a surgical procedure for cata- 
ract in the case of a two-year-old child who 
had had persistence and hyperplasia of the 
primary vitreous. In the pupillary membrane 
are remnants of lenticular epithelium that 
have proliferated and produced a thick base- 
ment membrane. Here again we see a picture 
that is remarkably like that observed in the 
palpebral tumors (Fig. 9). 

An epithelial tumor in the eyelid must, of 
course, suggest a possible derivation from 
one of the adnexal structures of the lids. 
This tumor, however, bears no resemblance 
to any of the well-recognized epithelial tu- 


“mors of the eyelids and it shows no evidence 


of the secretion of mucin or the production 
of sebum. None of the adnexal tumors of the 
eyelid are characterized by the formation of 
such prominent and often very thick base- 
ment membrane. 

I have not seen any other tumor of the 
eyelid with which this one could be easily 
confused, but I have seen a subcutaneous tu- 
mor of the back, believed to be a nodule of 
ectopic neuroglial tissue, that did bear a su- 
perficial resemblance to the phakomatous 
choristoma. It contained islands of large, 
plump, gemistocytic astrocytes that had an 
epithelioid appearance, but the distinctive 
laver of cuboidal epithelial cells resting on a 
basement membrane were not observed. 

The question has naturally been raised as 
to how can we account for the occurrence of 
lenticular epithelium in the eyelid in the ab- 
sence of any evidence of other malforma- 
tions in the eye or eyelid. I have no satisfac- 
tory embryological explanation. All I can 
suggest is that something induced the sur- 
face ectoderm to dip down into the meso- 
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Fig. 8 (Zimmerman). A postoperative pupillary membrane in a case of PHPYV contains epithelial 
islands of proliferated lenticular epithelium which has produced a thick basement membrane (PAS, 
5 No. 1310986). 
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Fig. 9 (Zimmerman). One of the epithelial islands observed in the tumor in Case 2 
with that shown in Figure 8 (PAS, x305, Neg. No. 70-5354). 
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derm of the eyelid, just as we know the 
optic vesicle normally induces the surface 
< ectoderm to invaginate to form the lens 
“vesicle. 


Parenthetically, I might add that it is even 
more difficult to account for the occurrence of 
the retinal anlage tumor in the maxilla, yet I 
am convinced from my own observations that 
Halpert’s original thesis* as to the nature of 
that tumor was correct, many other subse- 


- quent notions notwithstanding.*° 


Finally, I should confess that while I be- 


lieve all the ideas I have expressed here are 


original and I have not yet read descriptions 
of a similar tumor elsewhere, I have not, in 
my haste to make the deadline for this fest- 
O schrift, really combed the literature suffi- 


ciently to be able to claim that this tumor has 
not previously been described. If any reader 
should have knowledge of similar tumors, 
whether previously described or not, I would 
appreciate hearing from him. 
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SUMMARY 


The term “phakomatous choristoma” has 
been proposed for a congenital tumor of the 
lower eyelid believed to be derived from len- 
ticular anlage. This tumor was observed in 
three infants the oldest of whom was six 
months of age at the time of excision. Based 
on microscopic appearance and clinical be- 
havior, the tumor is believed to be benign. 
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OPHTHALMIC MINIATURE 


Next there are the median rays, that multitude in the visual pyramid 
which lie within the extrinsic or containing rays, These behave, so to 
speak, like the chameleon, an animal which takes to itself the colours of 
things near it. Since these rays carry both the colours and lights on the 
plane viewed from where they touch it right up to the eye, they should 
be found lighted and coloured in a definite way wherever they are broken. 
The proof of this is that through a great distance they become weakened. 
I think the reason may be that weighted down with light and colour they 
pass through the air, which, being humid with a certain heaviness, tires 
the laden rays. From this we can draw a rule: as the distance becomes 
greater, so the plane seen appears more hazy. 

Leon Battista Alberti 
p. 45, Della Pittura 
¥ Published 1435-36 


PATHOLOGIC CRITERIA FOR EFFECTIVE MANAGEMENT OF 
EPITHELIAL LACRIMAL GLAND TUMORS 


ARNOLD W. Forrest, M.D. 
New York, New York 


In his 1939 review of 12 cases of mixed 
tumor of the lacrimal gland, Sanders? em- 
phasized that the high recurrence rate was 
probably the result of incomplete su rgical re- 
moval, although he did not differentiate the 
behavior of benign and malignant neo- 
plasms. A report from the Edward S. Hark- 
ness Eye Institute by Forrest? in 1954 
showed that benign and malignant epithelial 
tumors of the lacrimal gland can be readily 
differentiated histologically and have dis- 
tinctive behavior. These findings were con- 
firmed in a report by Zimmermann, Sanders, 
and Ackerman? from the armed Forces In- 
stitute of Pathology (AFIP) in 1962. 

Despite a clearer understanding of the 
natural history of these relatively rare tu- 
mors, therapeutic achievements have been 
meager. Clinical management has not im- 
proved sufficiently to eliminate the recur- 
rence of benign tumors or reduce the mortal- 
ity attending malignant tumors. The impor- 
tant question would seem to be: What can be 
added to the usual techniques for local exci- 
sion of benign tumors, and to exenteration 
of malignant tumors, to improve the overall 
results? The present study is concerned with 
(1) the resuts of therapy guided by current 
pathologic concepts, (2) analysis of the fac- 
tors leading to unsuccessful treatment in the 
majority of cases, and (3) a pathologic eval- 
uation method that may possibly lead to im- 
proved management. 

According to the AFIP report, it was very 
difficult to assess variations in surgical man- 
agement of their material which was submit- 
ted by a large number of surgeons. On the 


From the Edward S. Harkness Eve Institute, Co- 
lumbia-Presbyterian Medical Center, New York, 
New York. 

Reprint requests to Arnold W. Forrest, M.D. 
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other hand, 56% of the patients with lacrimal 
gland tumors presented in my 1954 paper 
and 78% of these treated at the Edward S. 
Harkness Eye Institute since that time have 
been operated on by one team of ophthalmic 
surgeons, Reese and Jones. It is significant 
that almost half the patients in the present 
series who were available for followup have 
been treated since the 1954 report, so that 
their management reflected the newer concept 
of distinguishing benign and malignant tu- 
mors, 

The data on treatment in the AFIP series 
are necessarily scanty but at least one-third 
of the malignant tumors appear to have been 
excised locally. In view of the unfavorable 
course of malignant tumors treated even by 
exenteration, this therapy must be viewed as 
inadequate. Some of the patients were un- 


acteristics of benign and malignant lesions 
were generally recognized or, in the particu- 


lar case, surgical cure was considered impos- 
sible. 


PATHOLOGY 


Application of pathologic principles to clin- 
ical management depends on certain morpho- 
logic differences between various types of 
lacrimal gland tumors. 

Mixed tumors—These lesions are charac- 
terized by areas with one or two lavered acini 
of cuboidal epithelium from which spindle 
and stellate cells appear to stream into the 
connective tissue; some areas of the connec- 
tive tissue are comprised of acellular hyalin, 
cartilage and bone. Areas of squamous ep- 
ithelium with keratin cysts are often ob- 
served (Fig. 1). Benign mixed tumors may 
show pleomorphism. Anaplastic changes 
deep in the nodule and surrounded by benign 
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tumor tissue may not be clinieally signifi 
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Fig. 1 (Forrest). Typical benign mixed tumor of the lacrimal gland (hematoxylin and eosin, X100). 


cant, but if they are more widespread the 
mixed tumor has a greater propensity for 
malignant behavior. 

Initially, the mixed tumors are often sur- 
rounded by a capsule-like condensation of 
connective tissue (Fig. 2) which may be 
“locally invaded by the tumor.* Recurring 

. 


masses may be multilobulated with satellite 
lesions or occasionally frankly carcinoma- 
tous, but most laboratories do not routinely 
perform the extensive sectioning necessary 
to rule out the presence of a rare malignant 
area in the primary neoplasm, Metastases 
are uncommon and they may resemble the 
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Fig. 2 (Forrest). Benign mixed tumor of the lacrimal gland showing encapsulation and relation to nor- 


mal gland (hematoxylin and eosin, « 30). 


? 


carcinoma, or (more rarely) 


~ F 


mixed tumor, 
sarcoma. 
Carcinoma-—~Adenocystic carcinoma is the 
most common malignant tumor of the lacri- 
mal gland. It is comprised of cells with 
densely staining nuclei and sparse cytoplasm. 
cystoid spaces develop from the intracellular 


ually replaces the cells (Pig. 4), ultimately 
destroying them in focal areas. Sections of 
this highly invasive tumor show its tendency 


mucin which forms in (Fig. 3) and grad- 


to infiltrate between tissue planes (Fig. 5). 


and along nerves and blood vessels. Tissue 
sections adjacent to bone also show infiltra == 


a 
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Figs. 3 and 4 (Forrest). Top: Adenocystic carcinoma of the lacrimal gland showing early cystoid 





® 


x100). Bottom: Adenocystic carcinoma of the lacrimal gland showing 





$ 


paces (hematoxylin and eosin, 
= te cystoid sphees (hematoxylin and eosin, X 100). 
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Fig. 5 (Forrest). Adenocystic carcinoma of the lacrimal gland invading the eyelid anterior to the tarsus 


{hematoxylin and eosin, X90). 


tion by the tumor cells. The first evidence of 
bone involvement is proliferation of bone by 
the periosteum in response to tumor inva- 
sion. Later, bone is extensively invaded by 
the neoplasm (Fig. 6). 

Squamous cell adenocarcinoma, undiffer- 
entiated carcinoma (Fig. 7), and malignant 
mixed tumor (Figs. 8 and 9) are among 


crimal gland. 


CLINICAL COURSE AND OUTCOME 
Of the 26 patients with benign mixed tu- 
mor in the present and earlier series, 22 
could be followed. The tumor-free intervals 
of 16 (from operation to the present, or to 
their death from another and unrelated cause) 





were 31, 17, 14, and 11 years; nine years in 
five patients; five years; four years and «4 
three years in two patients each; and two `, 
years in one patient. Of the other six pa- ~ 
+ 
+ 
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Fig. 6 (Forrest). Adenocystic carcinoma of the lacrimal gland showing invasion of the floor of the orbit 


(hematoxylin and eosin, X 120). 


tients, one had a recurrence 15 years after 
the initial surgery and has been free of dis- 
* ease for 21 years since the second excision. 
Another has had three recurrences during 
the past five years after being tumor-free for 
37 years. A patient who underwent exentera- 
tion and craniotomy had two local recur- 


rences, one and four years later, but has 
been tumor-free for nine years. A patient 
who was tumor-free for 10 years after initial 
surgery now has a slowly growing mass but 
refuses further treatment. Another patient 
died of recurrent disease after 13 years. One 


patent is reported to have died of mestastatic 
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Fig. 7 (Forrest). Undifferentiated carcinoma of the lacrimal gland (hematoxylin and eosin, x300). 


cancer one year after surgical removal of 
typical benign mixed tumor of the orbit. In 
the absence of pathologic confirmation of the 
findings, his death cannot be definitely at- 
tributed to the original lacrimal gland tumor. 
Four of the original 26 patients were lost to 
followup. 

Twenty patients were treated solely by 
local excision, eight of these tumors having 
been biopsied. One of the five exenterations 
for benign mixed tumor was carried out im- 
mediately after biopsy in 1942, treatment that 
would not be used today. Exenteration in an- 
other instance followed a recurrence 37 
years after the initial excision. Three other 
patients had exenterations because local ex- 

ision was precluded by the tumor’s exten- 
sive infiltration into surrounding tissue in- 
cluding bone or periosteum, 


All 20 patients with adenocystic carcinoma 
could be followed, princ pally because of the 
inexorable advance of their disease. Four- 
teen of them died of tumor at various inter- 
‘als after surgery: 15, 14, and 11 years; two 
at eight years; one at seven; two at six; 
four at three years; and two at two years, 
Two other deaths, at two and seven years, 
were unrelated to the tumor ; two patients are 
alive with disease at five and nine years post- 
operatively, and two are free of disease at 
two and four years, All were treated by ex- 
enteration after the diagnosis was estab- 
lished pathologically. In an effort to get be- 
yond the tumor, bone resection, which at 
times avon’ craniotomy, was also carried 
out in seven patients. 

Among the 10 patients with other types of 
B tumors, eight died; 


one of these. 
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Fig. 8 (Forrest), Mixed tumor of the lacrimal gland showing benign and malignant areas (hematoxylin 


and eosin, X120). 


patients lived four years, while death occur- 
red in one vear after initial surgery or 
biopsy in the other seven, 51x of these 10 pa- 
tients were treated by exenteration; surgery 
in the other four was limited to biopsy. It 
was contraindicated in two because of widely 
disseminated cancer, and in one because of 


4 


general debility ; one patient refused therapy. 
s` B - 


DISCUSSION 


Although an occasional patient with be- 
nign mixed tumor of the lacrimal gland has a 
recurrence and ultimately dies, and a rare 
patient with a carcinomatous tumor survives 
for a significant period; the benign and ma- 
lignant histologic types behave quite differ- 
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Fig. 9 (Forrest). Carcinomatous growth three years after surgical removal of malignant mixed tumor 
of the lacrimal gland (hematoxylin and eosin, x 300). 


ently (Fig. 10). A patient who has a recur- Complete removal of a benign tumor assured 
rence 3/ years after initial surgery, or 15 by proper histologic study might well have .- 
years after surgery and remains tumor-free prevented even these recurrences. But the 
for 20 years after the second excision, obvi- greater problem is the unremitting progress ° 
ously has a different disease from a patient of carcinomas despite the best therapy cur- 
who dies a year or two postoperatively. rently available. ` R 
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CLINICAL COURSE OF PATIENTS WITH 
EPITHELIAL LACRIMAL GLAND TUMORS 


| BENIGN MIXED 





O -Living and well 
@ -Died of tumor 
@- Living with recurrence 
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acrimal gland, according to tumor type. 


In the case of cancerous melanosis or in- 
traepithelial carcinoma of the conjunctiva, 
` for example, new tumor develops from a 
= clinically and possibly histologically normal 
` bed. However, “recurrent” carcinoma of the 

lacrimal gland is, in fact, continued growth 

of tissue remaining at the time of surgery 

when all possible tissue of origin for the car- 
_ cinoma was ostensibly removed. Unfortu- 
nately, an attempt to remove the intraorbital 
ontents in toto almost invariably fails. The 
nly means of determining the extent of ab- 
tion is a specific type of pathologic study. 
‘horough examination of so-called exenter- 
ted specimens reveals that tumor excision 1s 
enerally incomplete, with residual tumor 
ells found’ at the surgically cut surface 
















i Fig. 10 (Forrest). Graphic illustration of the clinical course of patients with epithelial tumors of the 


(Figs. 11 through 15). This finding is most 
common in soft tissue remaining in the orbit, 
in the skin of eyelids and brow, and in the 
bony orbital wall. 

It is impossible to overemphasize the im- 
portance of thorough excision of all avail- 
able soft tissue including the eyelid skin and 
an appropriate portion of the brow, as well 
as any bone that appears suspicious at opera- 
tion or that x-ray studies (tomography) sug- 
gest may be involved in the disease process. 
Instances of bone invasion without operative 
or x-ray evidence will undoubtedly be dem- 
onstrated histologically. In certain instances, 
the help of rhinologic, plastic, or neurosur- 
geons may be necessary. 

It is obvious that better methods must be 
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Fig. 11 (Forrest). Exenteration specimen from malignant lacrimal gland tumor. Arrow on insert indi- 
cates site of residual tumor cells on cut surface (hematoxylin and eosin, x120 in larger photomicrograph, 


X 1.2 in insert). 


developed to reveal any residual tumor cells 
as soon as possible postoperatively. Until a 
practical method of applying the frozen sec- 
tion technique is available, histologic evalua- 
tion must be carried out by the usual meth- 
ods, 

After the orbital contents have been re- 


moved as nearly intact as possible, with care- 
ful attention to the exact location of any ad- 


ditional fragments, it is suggested that the - 


specimen be fixed for 48 hours in a penetrat- 
ing solution such as formalin and then for 
four days in Bouin’s solution. Sections 


r ‘ . i _ 
through the entire specimen éstablish the 
= + 
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Fig. 12 (Forrest). Exenteration specimen from malignant lacrimal gland tumor, Arrow on insert indi- 
cates site of residual tumor cells on cut surface (hematoxylin and eosin, X120 in larger photomicrograph, 


1.2 in insert). 


general areas of tumor involvement; addi- 
tional parts of these areas can then be em- 
bedded. 

The microscopic identification of the sur- 
gically cut surface is facilitated by the ap- 
plication of India ink. (Since the carbon 
particles become disseminated in the tissue, 


» t is no longer necessary that it be applied to 


the entire specimen. } 

Within a week or so, the histologic speci- 
mens can be examimed. If certain areas ap- 
pear to indicate tumor residuum in the orbit, 
the surgeon is informed and may decide to 
reoperate. 

Early reoperation in such cases would ob- 
viate surgery after almost inevitable clinical 
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Fig. 13 (Forrest). Exenteration specimen from malignant lacrimal gland tumor. Arrow on insert indi- 


cates site of residual tumor cells on cut surface (hematoxylin and eosin, x120 in larger photomicrograph, 
1.2 in insert). 


recurrence and it would increase the likeli-  datory. 

hood of cure. Only with this type of histo- Extensive sectioning is indicated even in 
logic control can the surgeon be assured of the case of benign tumors to obtain the total 
complete exenteration. Anything less may histologic picture; occasionally, areas are 
prove to be little better than no treatment at found where the tumor has extended beyond 
all, its pseudocapsule. 

Further experience may demonstrate that There is insufficient evidence to date that 
all malignant tumors of the lacrimal gland radiation influences the ultimate outcome of 
are too far advanced when recognized for disease in patients with lacrimal gland tu- . 
surgery or any other therapy to be success- mors. 





ful, but until that time histologic evaluation o™ 
of the surgically removed material in each SUMMARY “a 
instance would appear at present to be man- The course of patients with’ benign anf ~~~ 
+ 
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Fig. 14 (Forrest). Exenteration specimen from malignant lacrimal gland tumor. Arrow on insert indi- 
cates site of residual tumor cells on cut surface (hematoxylin and eosin, 120 in larger photomicrograph, 


% 1.2 in insert). 


. malignant epithelial tumors of the lacrimal surgically cut surface, histologic appraisal 
gland, managed by current therapies, has is necessary to gauge the extent of surgical 

» been described. ablation. 
* Because of frequent recurrences arising Possible methods have been suggested to 
. “from residual tumor cells at the site of the yield information for the surgeon, who may 
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Fig. 15 (Forrest). Exenteration specimen from malignant lacrimal gland tumor. Arrow on insert indi- 


a 


cates site of 
1.2 in insert). 





then decide on reoperation to remove the re- 
maining tumor foci. 
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A CLINICOPATHOLOGIC REPORT ON TREATED RETINOBLASTOMA 


Frepertck C. Broni, M.D., anp Ropert C. Watzke, M.D. 


Iowa City, Lowa 


Eyes that are enucleated after a retinobla- 
stoma has been treated usually contain viable 
tumor cells and a growing tumor. This fail- 
ure of the treatment necessitates the opera- 
tion. Occasionally, a treated eye has to be re- 
moved because of changes secondary to the 
treatment and not because of tumor activity. 
This was the case in our patient. 


CASE HISTORY 


The mother of the proposita was born on De- 
cember 29, 1937. At the age of nearly nine years her 
right eye was enucleated because of a tumor. At 
that time she was brought to a prominent Omaha 
ophthalmologist by her parents because of a strange 
reflex in the right pupil. The physician noted the 
following’ pathologic changes in the right fundus: 
“In the lower nasal periphery the retina is elevated 
by a white mass of tissue extending into the vitre- 
ous, The mass is 8 diopters elevated and made up of 
hard, granular balls protruding from the retina. 
Some of these balls lie free in the vitreous.” The 
clinical diagnosis was retinoblastoma and the right 
eye was enucleated on October 3, 1946. Histology 
corroborated the clinical diagnosis of retinoblastoma. 
The left eye was and remained completely normal 
with a visual acuity of 6/5. 

This woman’s eldest daughter was born on July 6, 
1957. When the child was four years old, an atrophic 
chorioretinal scar was noticed in the lower half 
of the left fundus during a routine examination. 
This lesion, checked at yearly intervals, did not 
change over a period of nine years. When the girl 
was 11 years old, a fundus photo was taken (Fig. 
1). It shows the atrophic area, irregular in shape, 
surrounded by hyperpigmentation. No other scars 
were found. Vision was 6/5 in both eyes. The lesion 
was interpreted as a retinoblastoma scar after spon- 
taneous regression. 

The second daughter was born on September 8, 
1960. On a routine checkup at the age of three, a 
grey, elevated mass was noticed below and temporal 
to the right disk. A large, elevated, grey tumor, 
5 disk diameters, was below the left macula. 

The child received 1 of triethylenemelamine 
(TEM) intramuscularly. Radiotherapy (fraction- 
ated) was given daily and the total calculated R to 
each eye was 4046. The condition seemed to im- 
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prove. The TEM injections were repeated on April, 
11, July 12, and October 15, 1963. 

The child was followed carefully during the next 
few years. The lesions in the fundi seemed to en- 
large slowly, especially in the left eye. Telangiec- 
tatic, tortuous vessels appeared in both fundi. 

In January, 1967, the left eye showed large, grey 
and yellowish masses in the upper temporal periph- 
ery (Fig. 2, top). Aneurysmatic vascular changes 
in that area became more obvious two months later 
(Fig. 2, bottom). The central part of the retinal 
exudate had changed to an area of atrophy through 
which the choroidal vessels became visible. 

Seven months later (Fig. 3, top) a fresh hemor- 
rhage was noted in the center of this atrophic 
patch. The deep exudates were breaking up and ab- 
sorbing, At the same time severe vascular changes 
(irregular caliber), aneurysms, and deep exudates 
were seen in the lower temporal (Fig. 3, center) 
and in the lower (Fig. 3, bottom) periphery. 

The hemorrhages slowly absorbed. Fourteen 
months later there were many atropic scars in the 
left fundus and many of the retinal vessels were 
occluded and replaced by white strands (Fig. 4). 
Vision remained 6/60 in this eye. 

After the radiation treatment, the right eve 
showed a few scarred and regressed tumors (Fig. 
3). However, during the summer of 1967 the le- 
sions enlarged markedly and a number of deep and 
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Fig. 1 (Blodi and Watzke). The left fundus of 
the elder sister of proposita, showing an atrophic 
area in the lower segment. The white scars are 
surrounded by hyperpigmentation. Apparently a 
scar after spontaneous regression of a retino- 
blastoma. 
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Fig. 2 (Blodi and Watzke). Top: Large grey 
and yellow masses in the left eve of the proposita, 
as seen on January 3, 1967. There are also some 
telangiectatic vessels in the upper temporal seg- 
ment. Bottom: Same eye on March 3, 1967. At this 
time, the aneurysmatic changes were more obvious. 
Atrophic area can be seen in the center. 
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Fig. 3 (Blodi and Watzke). Left eve of proposita 
seven months later, on October 5, 1967. Top: There 
is a fresh retinal hemorrhage in the center, with 


ae, 


absorbing exudates above. Center: Same eye as 
above; lower temporal periphery. Aneurysms and 
absorbing hemorrhages. Bottom: Same eve as above; 
lower segment. Marked irregularities of retinal 
vessels, 
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ig. 4 (Blodi and Watzke). Left eye of proposi- 
ta on January 23, 1969. Atrophic patches and oc- 
cluded retinal vessels, 


superficial hemorrhages appeared (Fig. 6). As a re- 
currence of the tumor was suspected, the eye was 
treated with light coagulation on August 30, Sep- 
tember 11, and September 21, 1967. On October 5, 
1967, a vitreous hemorrhage developed in the lower 
segment of the right eye. Above it, a deep yellow 
retinal mass was seen (Fig. 7). As a reactivation 
of the tumor could not be excluded, the right eye 
was enucleated on October 6, 

Histologic examination of the enucleated right 
globe did not reveal any tumor cells, though serial 
sections were done. There was some blood in the 
vitreous and the retina was partly detached. The at- 





Fig. 6 (Blodi and Watzke). Right eye of pro- 


posita on August 21, 1967, with fresh retinal hemor- 
rhage and large deep yellow deposits around it. 
nag 3 
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Fig. 5 (Blodi and Watzke), Starred retinoblas- 
toma in the right fundus of proposita, showing 
macular area on January 3, 1967, 


tached retina shows severe atrophic and degenera- 
tive changes. In some areas the retina is thickened 
by edema and edema residues (Fig. 8). In other ar- 
eas the retina is thin and extremely atrophic, Hard 
exudates are found in the deep layers (Fig. 9). In 
the areas that were treated by light coagulation, 
there are dense chorioretinal scars that have devel- 
oped and the pigment epithelium has disappeared 
(Fie. 10). 


DISCUSSION 


The effects of ionizing radiation on the 





Fig. 7 (Blodi and Watzke). Right eye of propo- 


~ 


sita on October 5, 1967. Upper edge of hemor- 
rhage with deep retinal exudates. 
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Fig. 8 (Blodi and Watzke). Edematous retina with numerous edema residues. Partial retinal detachment 
(hematoxylin and eosin, X250). 
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Fig. 10 (Blodi and Watzke). Chorioretinal scar in the area of light coagulation. Destruction of pigment 
epithelium (hematoxylin and eosin, X250). 


retina and retinal tumors consist mainly in 
vascular changes (thinning of the vessel 
wall, hemorrhages) and in modifications of 
the neoplastic cells.” No tumor cells could be 
found in our case and this is in contrast to 
other reports.” * 

Stallard® describes eyes enucleated after 
radium treatment. He also observed atrophic 
changes in the retina and the choroid with 
vascular anomalies and hemorrhages. 

In our case the eye did not contain any tu- 
mor cells, but there were marked degenera- 
tive and atrophic changes in the retina with 
hemorrhages and vascular anomalies. The 
repeated light coagulations did not serve to 
prevent the recurrent hemorrhages in this 
patient. 


SUMMARY 


In a family with retinoblastoma, the tumor 
regressed spontaneously in one daughter, but 


in another daughter, treatment with x-ray 
radiation and TEM produced severe vascu- 
lar and atrophic changes in the retina. In one 
eye recurrent hemorrhages and deep exud- 
ates simulated a recurrence of the tumor. 
The histologic examination of the enucleated 
eye did not reveal any tumor cells, but ex- 
tensive retinal damage. 
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BREAST CARCINOMA AND CONCURRENT UVEAL MELANOMA 


PauL Henxkinp, M.D. 
New York, New York 
AND 
MaLtcoLm S. Rotru, M.D. 
Hartford, Connecticut 


When a patient with a subretinal mass 
gives a history of a nonocular malignancy, or 
when both lesions are found on examination, 
the diagnosis and therapeutic approach be- 
comes extremely difficult. This is especially 
true with regard to breast carcinoma, the 
neoplasm most likely to metastasize to the 
eye. This report concerns a patient who was 
found to have both a fibrocarcinoma of the 
breast and a malignant melanoma of the cho- 
roid. A review of published cases with this 
combination of malignancies is included. 


CASE REPORT 


A 33-year-old Caucasian woman had an eye exam- 
ination in October, 1964. Corrected vision at that 
time was 20/20 in both eyes, and no ocular abnor- 
malities were found. An optometric evaluation in 
1967 again showed a corrected acuity of 20/20 in 
both eyes. In July, 1968, the patient presented with 
a one-week history of decreased vision in her left 
eye. She had a corrected vision of RE :20/20 and 
LE:20/100. Funduscopy revealed an elevated, 
sparsely pigmented choroidal mass, inferior and 
slightly temporal to the left optic disk. The retina 
overlying the mass was irregularly pigmented and 
appeared to be detached. There was a marked de- 
pression of the superior portion of the left visual 
field. After being seen by a consultant, who concur- 
red that the patient most likely had a uveal mela- 
noma, the patient was admitted to the hospital for 
possible enucleation. 

In the hospital, the patient gave a history of mild 
diabetes and a chronic duodenal ulcer. She com- 
plained of occipital headaches. Physical examina- 
tion revealed a mass in the right breast. Biopsy of 
the mass revealed a fibrocarcinoma, and a radical 
mastectomy was performed (Fig. 1). No axillary 
node involvement was found at surgery. 
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Chest, skull, and long-bone x-ray films were nega- 
tive. Complete blood count, urinalysis, serology, spi- 
nal fluid, serum electrophoresis, and blood chemis- 
tries (including alkaline phosphatase, LDH, and 
phosphorus) were all within normal limits. Vaginal 
cytology was unremarkable. Proctosigmoidoscopy 
and direct laryngoscopy revealed no lesions. 

Repeated ocular examinations were performed 
during the postoperative period, and the choroidal 
mass appeared to increase in size. Several consult- 
ants examined the patient, and the diagnosis of ma- 
lignant melanoma was considered the most likely. 
Enucleation of the left eye was considered neces- 
sary. 

Ocular pathalegy—The specimen consisted of an 
intact left eve measuring 23 X 23 x 24⁄4 mm, with 
5 mm of attached optic nerve. An area at the in- 
ferior portion of the posterior pole transilluminated 
poorly. The eye was opened in the horizontal merid- 
ian, and a pigmented choroidal mass 9 mm in diam- 
eter was seen inferior to the disk. The surrounding 
retina was detached. 

Microscopic examination revealed an oval-shaped, 
lightly pigmented, choroidal mass composed of spin- 
dle cells with prominent nucleoli (Fig. 2). The apex 
of the tumor eroded through Bruch’s membrane 
and the overlying and immediately adjacent retina 
was cystic and atrophic. On either side of the tumor 
the retina was detached and a pink subretinal exu- 
date was evident. There was tumor invasion of the 
inner scleral lamellae, but the emmissaria appeared 
free of neoplasm. The remainder of the globe was 
unremarkable except for a heavy layer of pigment 
covering the anterior iris surface and rather heavy 
pigmentation of several areas of the choroid. 

The diagnosis as malignant melanoma of the cho- 
roid, spindle-cell type with secondary retinal detach- 
ment. 


DISCUSSION 


In 1965, Algan, Pevresblanques, and Reny’ 
reviewed the world literature on the subject 
of dual malignancies in which the eye was 
involved as one primary site. They found 32 
cases in which intraocular tumor was re- 
ported in association with extraocular malig- 
nancy. In nine instances a carcinoma of the 
breast was noted in patients with a choroidal 
melanoma. Jensen,? in his excellent mono- 
graph, noted six cases of breast cancer in 
305 patients with uveal melanomata. In three 


+ 





VOL. 71, NO. I DUAL MALIGNANCY 199 





^ig. 1 (Henkind and Roth). Top: Low power view of carcinoma of breast (hematoxylin and eosin, 
x125). Bottom: Higher power view of the breast carcinoma (hematoxylin and eosin, 320). 
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Fig. 2 (Henkind and Roth) Top: Low power view of choroidal melanoma with overlying serous detach- 
ment of the cystic retina (hematoxylin and eosin, X50). Bottom: Higher power view of the choroidal 


"4 
melanoma showing the fascicles of spindle cells with prominent nucleoli. A mitotic figure is present 
(arrow) (hematoxylin and eosin, X320). 
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TABLE 1 
CASES FROM LITERATURE WITH COMBINATION OF UVEAL MELANOMA AND BREAST CARCINOMA 





SANE AAR ET e A ee reared aa Ae ah ah BASRA NEARER 








Sex 
Author and Eye Breast 
Age 
Parsons® F/38 Right i 
(1905) (Left?) 
melanoma 
Von Hippel® F /58 ss i 
(1930) (Case of carcinoma 
Pape) 
Grimsdale” (1930) F/54 Left Left 
lowup 
Dollfus!! (1958) F/58 Left Right 
liver 
Goder?? (1960) F /68 . ? 
 Peyresbanques F/56 Left Right 


and Doat! (1961) lowup 


of the cases, including one in a man, the 
breast malignancy was found prior to enu- 
cleation ; in the other three the breast malig- 
nancy was detected at varying periods after 
enucleation. In addition, a seventh case can 
be found in Jensen’s publication (case 306, 
cited in table 57, page 169). In patients with 
uveal melanomas, Jensen noted a 4 to 6% in- 
cidence of other cancers. This corresponds 
closely to the 3.4% incidence of dual malig- 
nancies reported by Hurt and Broders?* for 
cancer in general. These figures are at some 
_ variance with the statement of Duke-Elder 
and Perkins‘ that “the coexistence of malig- 
- nant disease elsewhere—usually a carcinoma 
~is very rare and merely a fortuitous coin- 
nee.” Rather, it would appear that we 







Metastases 


Probable liver metas- 
tasis from malignant 


Died from breast 


None, four-year fol- 


Died of melanoma of 


None, 18-month fol- 


a A ARRAN AA ARIA RRR RR ari 


tree rere AANA ROAR An EA be hitless Y Hama yt mehna aaa meth AN aAA AA aaa anana aa marna AAAA a maaar raaa 


Familial history of ocular melanoma 
(grandfather ? mother, aunt, sister) and 
breast cancer (sister). Breast removed 
nine years before right eye. Silcock’ 
(1892) and Davenport? (1927) re- 
ported same family 


Nine years before breast cancer, pa- 
tient had eye removed for uveal 
melanoma 


Breast removed eight years before 
discovery of eye tumor; left eye 
(vision of 1/60) removed because it 
was considered sole metastasis from 
breast 


Eye lesion noted four months after 
breast cancer; x-ray to eve for prob- 
able metastasis; eye removed two 
years later because of glaucoma, 
cataract, and melanoma 


Breast cancer occurred 28 years before 
eye lesion was noted. Spindle A mela- 
noma found on pathologic examination 


Ocular tumor noted three years after 
breast lesion; initially thought to be 


should carefully search for additional neo- 
plasms in patients with choroidal melanomas. 

Table 1 lists all of the cases with the com- 
bination of uveal melanoma and breast carci- 
noma that we have been able to find in the 
literature. Table 2 summarizes the data 
gleaned from the reported cases. 

In a patient with proven breast carcinoma, 
a choroidal mass would most likely be due to 
a metastasis. Over 50% of all uveal metas- 
tases are due to breast cancer.” However, the 
literature contains at least nine examp 


les 


(Cases 1, 3 through 9, and 14) of breast le 


sions preceding the appearance of choroidal 
melanomas, and at least two cases in which 
the breast and eye lesions were detected at 
about the same time (Cases 10 and 18). That 
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Sex 
Author and Eve Breast Metastases Comment 
Age 
Jensen (1963) M/71 Right Right Died from melanoma Breast cancer preceded eye tumor by 
two years after enu- nine years 
cleation 
F/37 Right Left Died from breast Breast cancer preceded eye lesion by 
cancer several years 
F/65 Right Left None Breast cancer preceded eye lesion by 
21 years 
F/73 Right Right Died from breast Breast cancer noted same time as 
cancer ocular melanoma 
F/72 Right Right Died from breast Breast cancer noted two months after 
cancer enucleation 
F/70 Right 7 Died one year after Breast cancer noted three years after 
breast excision enucleation 
F/70 Right Right Died from breast can- Eye lesion observed for five years 
cer three years after prior to enucleation; mixed type 
breast removed melanoma found on histology; breast 
amputated one month after enuclea- 
tion 
Thomas'4 (1964) F765 Left Left i Breast tumor diagnosed five years 
before ocular neoplasm: eye lesion ini- 
tially thought to be metastasis 
Schroeder (1964) F/46 * $ j 
F /47 $ w * $ 
Henkind and Roth F/53 Left Right None to date Breast and eye neoplasms noted ap- 


(Present case) 


e~ 








such a combination can create confusion is 
evident when it is noted that at least four pa- 
tients were treated as if their choroidal le- 
sions were metastases (cases 3, 4, 6, and 14). 
It is important in these cases that clinicians 
keep in mind the possibility of dual malig- 
nancy. 


SUMMARY 


A patient presented with a breast carci- 
noma and a choroidal malignant melanoma, 


Temenana aana nar aaan er a r a aran 


proximately same time 


both detected approximately at the same 
time. 

The coincidence of these two malignancies 
is not as infrequent as commonly believed, 
and the literature on this subject is reviewed. 
Clinicians should be alert to the possibility of 
dual malignancy in patients with breast can- 
cer and a uveal mass. 
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TABLE 2 


REVIEW OF FINDINGS IN DUAL MALIGNANCY OF 
BREAST CARCINOMA AND CHOROIDAL MELANOMA 


Sex ratio: Females 17:1 
Age range: 37-73 years (average, 58) 
Involved eye: Right, 8; left, 5; unrecorded, 5 
Involved breast: Right, 7; left, 4; unrecorded, 7 
Metastases: From eye, 3; from breast, 6 
Interval between tumors: 
Uveal melanoma first in 4 cases (2 months to 8 
years before breast lesion) 
Breast tumor first in 9 cases (4 months to 28 years 
before eve tumor) 
Simultaneous presentation in 2 cases 
Unrecorded in 3 cases 
Ocular lesion thought to be metastases from breast: 
_. At least 4 cases 
tance with translations, Mr. Henrick Malpica for 
the illustrations, and Mrs. Doris Ortega for secre- 
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OPHTHALMIC MINIATURE 


Monday, April 5, 1830 


It is well known that Goethe is no friend to spectacles. “It may be a 
mere whim of mine” said he, on various occasions, “but I cannot over- 
come it. Whenever a stranger steps up to me with spectacles on his nose, 
a discordant feeling comes over me, which I cannot master.” 





John Peter Eckermann 
Conversations with Goethe, 1836 
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orrhage on the disk in two patients with dru- 


~ sen. In both of these, the hemorrhage had 


disappeared on subsequent examination. 
Lorentzen? also described a young man with 
a vitreous hemorrhage over a disk with dru- 
sen whom he saw in Professor Paufique’s 
department in Lyon in 1959. In Walsh and 
Hoyt’s textbook,? two cases are mentioned in 
a footnote. In these, splinter hemorrhages 
were seen on the disk margin in patients 
with drusen. They state that the importance 
of this finding is the increased difficulty in 
the differential diagnosis of papilledema. 

Lorentzen? summarizes the hemorrhage 
associated with drusen as follows: “Minor 
hemorrhages on or close to the optic disk and 
even in the vitreous body may thus occur in 
associated with drusen of the optic disk. 
Such are, in the author’s opinion, so rare 
that instead of regarding them primarily due 
to the drusen, one should pay special atten- 
tion to them when present.” In other words, 
another etiology should be suspected. 

From the above survey of the literature it 
is apparent that hemorrhage in and around 
drusen of the optic disk is not only a rare 


+ condition but is one which has been almost 


completely ignored in the ophthalmic litera- 


S ture. We believe, therefore, that the present 


+ 
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series of eight cases is worth recording, not 


only to give a description of the condition 
but also to discuss some possible relations of 
hemorrhage to the well-recognized field de- 
fects of this condition. In addition, we would 
like to emphasize occurrence of deep peripa- 
pillary hemorrhage which apparently has not 
been described. Also included are the first 
histopathologic descriptions of hemorrhage 
in relationship to drusen of the optic disk. 


REPORT OF CASES 


The following series of eight cases of 
hemorrhage associated with drusen of the 
optic disk have been collected by the authors 
from various sources. Cases 1, 2, and 8 are 
from the private practice files of one of us 


" (TES). Case 3 was presented by Doctor 


Frank Winter at the meeting of the Verhoeff 


a 


OPTIC DISK DRUSEN 


205 


Society in 1967. Case 4 is from the collection 
of autopsy material of the Ophthalmic Pa- 
thology Laboratory of Washington Univer- 
sity. Case 5 is contributed by Doctor Allan 
E. Kolker of the Department of Ophthal- 
mology, Washington University. Case 6 was 
seen by one of us (AJG) in the Eye Consul- 
tation Office, Department of Ophthalmology, 
Washington University School of Medicine. 
Case 7 was seen and diagnosed by one of us 
(MN) in the Eye Clinic of the Jewish Hos- 
pital of St. Louis. 


Case 1—A 58-year-old Caucasian women was ad- 
mitted to Barnes Hospital because of a blind, pain- 
ful left eye from pupillary block glaucoma secon- 
dary to an old anterior uveitis. An iridectomy was 
done with uneventful postoperative course. Some 
two years later she had a recurrence of the in- 
flammation with pain, and the eye was enucleated. 

At admission, vision in the right eye was 20/20 
uncorrected. The anterior segment was normal, On 
ophthalmoscopic examination the fundus was nor- 
mal except for the disk, which was elevated about 
one diopter with abrupt and slightly blurred margins. 
The fields showed an almost complete inferior loss, 
tending to be arcuate (Fig. 1-top). Her intraocular 
pressure was 16 mm Heg. 

Because of the field loss and the appearance of 
the disk, the presence of drusen of the disk was 
suspected, even though actual concretions were not 
noted. The patient stated that about eight months 
earlier she had been under the care of another 
ophthalmologist who had advised medical and neu- 
rological consultation. On reviewing his records, it 
was found that the right disk was blurred and ele- 
vated with some hemorrhage on its surface. There 
was marked nasal field loss at this time. 

The patient was followed regularly for the next 
two and one-half years. Fields showed very little 
progression but there was an arcuate defect very 
suggestive of glaucoma. Repeated tonograms were 
within normal limits. The disk remained about the 
same in appearance except that concretions definitely 
were noted for the first time. 

About this time, the histologic examination of the 
enucleated left eye confirmed the presence of many 
concretions in the disk on the opposite side (Fig. 2- 
right). This examination revealed the disk to be 
very cellular, probably due to a proliferation of 
glial cells. There was a thin fibrovascular mem- 
brane over the disk surface and some retinal edema 
around the disk. The choroid adjacent to the disk 
showed some nonspecific inflammation. These find- 
ings were unusual and quite different from those 
seen with uncomplicated drusen. They were con- 
sistent with hemorrhage, or possibly associated with 
the chronic anterior uveitis. 

Two years later, for the first time, the patient 
complained of visual loss in the right eye. Her 
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Fig. 1 (Sanders, Gay, and Newman). Case 1. 
Top: Inferior arcuate deficit in right eye when first 
examined. Center: Superior field loss in right eye 
associated with subretinal peripapillary hemorrhage. 
Bettom: Advanced contraction of the field in the 
right eye of the same patient seven vears following 
initial examination. 
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corrected central vision was 20/20, but the right 
field showed marked contraction with a baring of 
the blind spot (Fig. l-center). There was a deep 
subretinal hemorrhage extending out about 1.5 disk 
diameters from the temporal disk margin between 8 
and 10 o'clock. There was some attenuation of the 
vessels and arteriovenous compression. 

Six months later, her central vision had decreased 
to 20/25 and she was still complaining of continued 
visual loss. Her fields showed a marked contraction 
inside eight degrees but the hemorrhage around the 
disk had completely disappeared. 

Because of the field loss, the patient was admitted 
to the hospital for a complete examination. Ophthal- 
mic findings were normal except for her extreme 
field defect and the appearance of the disk. Neu- 
rologic examination also was normal. 

About six months later, her central vision was 
decreased to 20/40 and her field was concentrically 
contracted to about five degrees (Fig. 1-bottam). 
She was admitted to the haspital on the neurosur- 
gical service for angiograms, which were normal. 
At this time the concretions of the disk were very 
obvious and the disk appeared to be more pale 
(Fig. 2-left). When the patient was last seen two 
years later, her field was extremely contracted, cen- 
tral visual acuity was 20/40-+ and there were still 
obvious concretions of the disk. 

The patient had a severe cardiac attack and has 
not been able to return for examination. She reports 
that she cannot read, watches television with dif- 
ficulty, and her local physician states that her central 
vision is 20/100 with a field of about five degrees. 

Comment—This patient, with marked pro- 
gressive field loss in her only eye, probably 
represents one of the few cases of extreme 
visual loss resulting from drusen of the disk. 
Clinical diagnosis was substantiated histo- 
logically by the presence of concretions in the 
opposite eye. Extensive examination revealed 
no other reason for the visual loss. 

Apparently there were two episodes of 
hemorrhage. The hemorrhage superficial to 
the disk was noted in the records of another 
ophthalmologist some eight months prior to 
our first examination. Approximately four 
and one-half years later the second hemor- 
rhage was noted extending subretinally 
around the disk. Coincidently, there was a 
rapid loss of visual field which progressed to 
a very small residual field with marked loss 
of central vision. 


Case 2—-A nine-year-old Caucasian boy was first 
seen for an opinion as to the condition of his disks, 
He had no visual complaints. A neurosurgeon had 
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Fig. 2 (Sanders, Gay, and Newman). Case 1. Left: Right fundus, showing drusen of disk about five 
years after initial examination. Right: Section through optic nerve head of left eye, showing drusen and 
surrounding gliosis (X28). 


made a diagnosis of papilledema and advised air 
injection. Two neurosurgical consultants felt that 
the appearance of the disks was not evidence enough 
for this. 

Our examination revealed the patient’s vision to 
be 20/20. His eves were completely normal except 
for the disks which were elevated about two di- 
opters with steep margins. The diagnosis of drusen 
was made and the patient was followed for two 
years with no change in his condition except that 
the drusen became more prominent. 

At the age of 16 years, the patient was again seen 
for sudden blurring of the right eye which had 
occurred the previous evening following a game 
of tennis. He described a gray area to the nght of 
fixation which had become larger, developing into 
a black spot which obscured his vision. Examina- 
tion showed a large fresh hemorrhage on the disk, 
particularly in the upper half (Fig. 3-top). Much 
of this was preretinal, with some strands extending 
into the vitreous. The left disk was unchanged 
(Fig. 3-center). 

Visual field studies were not done but a complete 
medical and hematologic examination was negative. 
In three weeks, the majority of the hemorrhage 
had disappeared except for a superficial fleck at 9 
o'clock and a rim of deep hemorrhage around the 
disk margin superiorly (Fig. 3-bottom). 

One week later, the patient had a recurrence of 
blurred vision but examination showed his vision to 
be still 20/20. There was a fresh hemorrhage in the 
upper quadrant of the same disk apparently at the 
same spot as the first one. This tended to spread 
out along the fiber layers of the retina and had a 
long, thin plume extending into the vitreous. 

One month later, the patient had a slight re- 


currence of blurring but was not re-examined. He 
has had no further symptoms and has been m- 
ducted into the Armed Services. 


Comment--This patient represents a vit- 
reous hemorrhage, secondary to drusen of 
the disk resembling several of those in the 
literature. This vitreous hemorrhage occur- 
red a number of years after the original di- 
agnosis of drusen of the disk was made. 
This situation is similar to the case reported 
by Reese.’ His original episode came on im- 
mediately after strenuous exertion of a game 
of tennis and it is possible that this could be 
an exacerbating factor. It was thought that 
an attack of migraine was a similar factor in 
the case reported by Gaynes and Towle.** 
This case also shows that, with age, the dru- 
sen in the disk was seen more easily oph- 
thalmoscopically. 

Case 3 was presented by Doctor Frank 
Winter at the 1967 meeting of the Verhoeff 
Society. It is included in this series with his 
permission, The contributing surgeon has 
been dead for some time and his office files 
are not available. Therefore, the only history 
available is that in the Ophthalmic Pathology 
Laboratory of Stanford University. 
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Case 3—A 12-year-old boy consulted an ophthal- 
mologist because of blurred vision in the left eye of 
several weeks’ duration. On examination, a localized 
elevated pigmented mass was seen deep under the 
retina between the disk and the fovea. A diagnosis 
of malignant melanoma was made by several ob- 
servers and the eye was enucleated. 

The histologic specimen showed a disk which was 
filled with deep-staining drusen of varying size 
(Fig. 4-top). Between the macula and the disk there 
was a discrete subretinal pigmented mass lying be- 
tween the outer retinal layers and the pigmented 
epithelium (Fig. 4-center). This was made up of 
old hemorrhage. No hemorrhage was seen in the 
disk, but at the temporal margin of the disk there 
was a strand of fibrous tissue with old blood ex- 
tending from the disk under the retina toward the 
mass (fig, 4-bottom). 


Comment—This case represents deep 
subretinal hemorrhage forming a hematoma 
simulating a malignant melanoma. This enu- 
cleation occurred a number of years ago; 
and with modern techniques, such as fluores- 
cein angiography, enucleation could have 
been avoided. In our experience, this is the 
only eye enucleated because of hemorrhage 
secondary to drusen of the disk. 


Case 4—A 62-year-old Caucasian man was ad- 
mitted to the hospital for the fourth time with 
chronic myelocytic leukemia. He died several days 
after admission and complete autopsy, including the 
eyes, was done. 

The first admission was about three years earlier, 
following a diffuse hemorrhage after extraction 
of teeth. He had been found to have a splenomegalia 
with a white blood count of 575,000. The diagnosis 
of chronic myelocytic leukemia was made after 
bone marrow examination. The patient had been 
on a number of various treatments and had done 
well until his final admission. 

About 18 months after onset, he was admitted 
to the hospital for the second time because of a 
sudden loss of vision in his left eve. This was found 
to be due to a vitreous hemorrhage. At the last 
admission it was said that his vision had never 


Fig. 3 (Sanders, Gay, and Newman). Case 2. 
Top: Right optic nerve head with overlying super- 
ficial hemorrhage that had ruptured into the vit- 
reous. Center: Left eye, showing blurred disk mar- 
gin and nasal crescentric reflex secondary to drusen. 
sottem: Right eye three weeks later; hemorrhage 
has partially resorbed. Note small splinter hemor- 
rhage on disk surface inferotemporally, j 
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Fig. 4 (Sanders, Gay, and 
Top: Section through disk showing large drusen 
nasally, smaller drusen temporally (28). Center: 


Newman). Case 3. 


Section showing subretinal macular hematoma 
(x33). Bottom: Section showing strand of fibrous 
tissue with old blood extending subretinally from 
temporal margin of disk (x33). 


recovered completely. At this time, floaters were 
noted in the left eye, the disk was blurred, and there 
was some “patchy exudate nasal to disk.” 
Histologic examination showed many large 
drusen in the disk filling almost all of the nerve 
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Fig. 5 (Sanders, Gay, and Newman). Case 4. 


Section through disk. Fibrovascular membrane 


overlying physiologic cup (X65). 


head, with the nerve fibers being normal, On the 
surface of the disk there was a thin fibrovascular 
proliferation which formed a membrane on the sur- 


face of the disk over the physiologic cup (Fig. 5). 


Comment—Clinically, this case resembles 
Case 2, as well as several previously re- 
ported. With the diagnosis of chronic myelo- 
cytic leukemia, the patient may very well 
have had a hemorrhagic diathesis. However, 
the clinical appearance of the hemorrhage re- 
sembled that of drusen rather than that usu- 
ally seen in leukemia. This case is, we be- 
lieve, the only case of vitreous hemorrhage 
from drusen which has been examined histo- 
logically. The thin fibrovascular membrane 
on the surface of the disk probably repre- 
sents organized remnants of the hemorrhage. 


Case 5—A 16-year-old Caucasian boy was re- 
ferred for evaluation of visual loss from peripapil- 
lary hemorrhage in the right eye. He had been 
followed for routine eye examinations by his oph- 
thalmologist for five years; vision was 20/20 in 
sach eye, with his last examination three years prior 
to his present episode. For several days the patient 
had noted persistent blurred vision and was found 
to have a vision of 20/30 in the right eye. At the 
lateral margin of the right disk was an elevated 
purplish-colored mass. Three days later his vision 
had decreased to 20/70 and it was noted that around 
this elevation was a large area of hemorrhage with 
folds extending into the macula. The possibility ofa 
malignant melanoma was considered and the pa- 
tient was referred to Doctor Allan E. Kolker for 
further evaluation. 

Visual acuity without correction was 20/30 in 
the right eye and 20/15 in the left eye. Ophthal- 
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Fig. 6 (Sanders, Gay, and Newman). Case 5. 
Top: A right eye showing deep peripapillary hem- 
orrhage superiorly extending toward the macula. 
Bottom: Left eye showing area of chorioretinal 
atrophy superiorly and temporally. 


moscopic examination of the right eye revealed the 
disk to be of normal color with blurred margins 
superiorly and nasally. There was a refractile ap- 
pearance such as seen with a drusen at the 10 and 
3 o'clock positions on the disk. Surrounding the 
disk was a zone of deep dark-colored hemorrhage 
superiorly which extended temporally toward the 
macula with radiating folds of edema about it 
(Fig. 6-top). Ophthalmoscopic examination of the 
left eye showed a disk of normal color with an 
area of elevation and drusen at 10 and at 3 o'clock. 
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Surrounding the disk superiorly and nasally from 
about 9 to 2 o’clock was an area of prechorioretinal 
atrophy (Fig. 6-bottom). Peripheral fields were 
normal, but central fields demonstrated bilateral en- 
largement of the blind spot in an arcuate pattern 
(Fig. 7). The defect extended to fixation in the 
right eye but not in the left eye. 

On several followup examinations the vision 
gradually improved and the hemorrhage absorbed. 

When the patient was examined one year later 
the vision was 20/20 both eyes. There were inferior 
arcuate scotomas in both eyes as in the initial ex- 
amination. The hemorrhage around the right disk 
had disappeared and there was beginning peripapil- 
lary pigmentary atrophy similar to that seen in his 
left eye on initial examination. 


Comment—-This case illustrates the oc- 
currence of deep peripapillary hemorrhages 
secondary to drusen with involvement of the 
submacular area, simulating a malignant 
melanoma. The uninvolved eye showed a 
pertpapillary atrophy with pigmentation 
which possibly resulted from a previous but 
asymptomatic hemorrhage. 


Case 6—This 26-year-old Caucasian man was 
admitted to Barnes Hospital on the Neurology 
Service because of blurred vision left eve of two 
months’ duration. He was originally told that he 
had an “inflammation of his eye” and was treated 
with corticosteroids. 

He was seen by the Eve Consultation Service 
where his visual acuity was found to be RE: 20/25 
and LE :20/70. Ophthalmoscopic examination re- 
vealed multiple drusen scattered over each disk 
surface, more marked in the left eve. Between the 
disk and the left macula there was a diffuse green- 


otrhage (Fig. 8). There were also two superficial 
hemorrhages at the superior and inferior margins 
of the disk. Goldmann fields revealed in the right 
eye an irregular inferior nasal quadrantic defect 
and a normal blind spot. In the left eye there was 
enlargement of the blind spot with some deformity 
of the inner isopters (Fig. 9). 

The patient was seen again five years later, at 
which time vision in the right eye had improved 
slightly to 20/20 but vision in the left eye remained 
unchanged at 20/70. Ophthalmoscopic examination 
revealed a large chorioretinal scar with diffuse 
mottled pigmentation in the lower papillomacular 
bundle up to the fovea. Goldmann field showed a 
superior arcuate defect extending to fixation. 


Comment—This patient represents the 
third case of macular hemorrhage secondary 
to drusen of the optic disk. Five years later 
there was permanent visual loss from a mac- 
ular lesion, s . 
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Fig. 7 (Sanders, Gay, and Newman). Case 5. Left: Visual fields of right eye. Relative enlargement 


Case 7—This 33-year-old Negro man, with a his- 
tory of distorted vision in the right eye of several 
months’ duration was admitted to the Jewish Hos- 
pital of St. Louis on the Neurology Service with 
the diagnosis of papilledema. Medical evaluation, 
including lumbar puncture and skull films, was nega- 
tive. 

The patient was seen in consultation by the eye 
service where the visual acuity was found to be 
20/20 both eyes and the ophthalmoscopic examina- 
tion revealed multiple drusen of the optic nerve 


head bilaterally, but no papilledema. In the right 
- eye there was an irregular pattern of diffuse sub- 
= retinal hemorrhage extending temporally from the 

disk (Fig. 10-top). In the left eye no fresh hemor- 


rhage was seen, although there was extensive peri- 
papillary atrophy and pigment clumping (Fig. 10- 
bottom). 

Goldmann fields revealed considerable enlarge- 
ment of the blind spot in the right eye along with an 
inferiir nerve fibre bundle defect (Roegne step) 
present in the peripheral and central fields. The 
left eye showed both inferior nasal and temporal 
nerve fiber bundle defects (Fig. 11). 

Fluorescein angiography revealed clusters of 
fluorescence in the late arteriole phase typical of 
drusen rather than the diffuse fluorescence of pa- 
pilledema. The hemorrhage was outlined by retro- 
fluorescence (Fig. 12). 

The hemorrhage gradually resolved and six 
months later peripapillary atrophy and pigment 
clumping developed that was similar to that seen 
initially in the left eve with no change in vision 


(Fig. 13). 


Comment—-This case illustrates another 


. subretinal hemorrhage associated with optic 
, nerve drusen. The drusen could be seen oph- 


s 


of blind spot, extending in an inferior arcuate pattern toward fixation. Right: Enlargement of blind 
` spot in left eye, extending in inferior arcuate pattern. The peripheral isopters are normal. 


thalmoscopically, but their appearance was 
confirmed by a typical fluorescein angiogram 
which also served to differentiate this condi- 
tion from papilledema. 

Six months later the hemorrhage had re- 
solved and was replaced by peripapillary 
atrophy and pigment clumping similar to 
that seen in the left eye initially. 





Fig. 8 (Sanders, Gay, and Newman). Case 6. 
Left eye, showing drusen of the disk and extensive 
subretinal hemorrhage involving the macula, 
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Fig. 9 (Sanders, Gay, and Newman). Case 6. Left: Visual fields, right eye. Central and peripheral 
nasal defect and moderate enlargement of blind spot. Right: Visual fields of left eye. Marked enlargement 


of the blind spot. 


Case 8—~-A Caucasian man, age 70, was recently 
seen by one of us (T.E.S.) because of sudden and 
marked loss of vision in the right eye two days 
earlier. Twenty years before, when seen for re- 
fraction, this patient gave a history of an attack 
of blurring of vision in the left eye, for which he 
had been hospitalized for several weeks at the age 
of 15 years. The diagnosis was optic neuritis. He 
states that ever since that attack he has had some 
blurring in this eye with an inferior nasal field 
defect. 





The vision in the right eye was 4/200 and could 
not be improved. The vision in the left eye was 
20/504- with best correction. 

At the time of the examination 20 years ago, 
several discrete concretions had been described in 
the right disk and many in the left disk. At this 
time the right fundus was otherwise normal. The 
left eye fundus was normal except for the macula 
where there were several punctate, discrete, pig- 
mented areas between disk and fovea. 

At this time, the right eye showed several dis- 





Fig. 10 (Sanders, Gay, and Newman). Case 7. Right: Giant drusen of the right optic nerve with extensive 
subretinal hemorrhage temporally. Left: Left eye, showing areas of extensive peripapillary chorioretinal 


atrophy and pigment disturbance. 
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Fig. 11 (Sanders, Gay, and Newman). Case 7. Left: Visual fields, right eye. Peripheral and central 
inferior nasal step and relative enlargement of the blind spot. Right: A cuneate defect in the inferior 
temporal field of the left eye and absolute enlargement of the blind spot. 


crete concretions in the right disk. Extending tem- 
porally toward the macula was a large, diffuse sub- 
retinal hemorrhage. The left fundus was normal 
except for the macular area where the pigmented 
areas described above seemed unchanged. Around 
the fovea there was some pigment migration sug- 


gesting ordinary senile macular degeneration. 


The visual fields in each eye showed an inferior 
nasal sector defect. The right blind spot was en- 
larged and extending from it toward fixation was a 
very dense caecocentral scotoma. The left central 
field was very contracted but intact. The blind spot 


was enlarged and extending outward from this, 


» 
. 


superior to fixation, was a ceco-paracentral sco- 
toma. 


Fluorescein studies of the right eye were essen- 
tially similar to those described in Case 7. 

Comment: This 70-year-old man had sud- 
den, marked loss of central vision in the 
right eye due to a deep subretinal hemor- 
rhage secondary to drusen of the optic disks. 
A macular lesion with an inferior sector de- 
fect was present in the left eye for years. 

This patient is of particular interest in 
that he represents the oldest patient seen 
with the deep type of hemorrhage. We are 
assuming that his attack of optic neuritis at 
age 15 was a macular hemorrhage from dru- 
sen as there is residual evidence of this le- 


_ sion both ophthalmoscopically and in the vis- 


ual field. If this is true, then his case repre- 
sents the longest interval between involve- 


ment of the two eyes—some 55 years. 


* ® 
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COMMENT 


After evaluating the present series of 
eight cases and those scattered throughout 
the literature, it would appear that hemor- 
rhage on and around the disk secondary to 





Fig. 12 (Sanders, Gay, and Newman). Case 7. 
Fluorescein angiogram of right eye in early venous 
phase. Focal fluorescence of the disk due to drusen 
with the subretinal hemorrhage outlined by retro- 
fluorescence. 
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massive enough to cause a localized hema- 
toma simulating a melanoma. In Case 3, the 
eye was enucleated because of this error in 
diagnosis. This was done some 10 years ago, 
and with fluorescein angiography it is proba- 
ble that the proper diagnosis would have 
been made. In Case 5, the possibility of a 
malignant melanoma was also entertained. 
With the appearance of the disks not only on 
the side of the lesion but in the other eye, 
and with the characteristic feld defect, the 
correct diagnosis was made without fluores- 
cein angiography. 

In four cases (1, 6, 7, and 8) the subretinal 
hemorrhage was diffuse and did not cause a 
localized hematoma. In three of these cases (6, 
7, and 8) there was visual disturbance due to a 
macular distortion from the subretinal le- 
sion. Case 1 had no such macular distur- 
bance, but coincidental with the hemorrhage, 
there was a progressive field loss described 
later. 

In two cases (5 and 7), the vision re- 
turned to normal over a period of some 
months. However, in each case there was a 
permanent peripapillary pigment atrophy. In 
both of these patients there was a similar but 


jess marked peripapillary atrophy on the op- 
posite side suggesting a previous similar le- 
-sion on that side without visual disturbance. 


It is possible that some cases of so-called 
peripapillary postinflammatory atrophy 
could originate in this type of leston. 

In all three types, it is believed that the 
hemorrhage originates from a direct effect 
on a blood vessel by drusen. Drusen are his- 
tologically hard, sharp concretions and with 
increasing size could erode a blood vessel. 
Also, by direct compression on a vein, secon- 
dary venous rupture could occur, 

The different types are apparently due to 
the vessel of origin, the extent of the hemor- 
rhage, and its route of spread. In the type 
which is limited to the disk fibers, the hemor- 
rhage is probably local and remains in the 
fibers of the nerve head. It is comparable to 


* the fiber layer, flame-type hemorrhage in the 


» 


retina. If the hemorrhage becomes more ex- 
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tensive, it can break through the hyaloid 
membrane into the vitreous in a manner sim- 
ilar to which extensive retinal hemorrhages 
spread internally. The deep hemorrhage may 
arise from the peripapillary capillary net- 
work in the disk. The spread is from the 
substance of the disk under the retina be- 
tween the rods and cones and the pigment 
epithelium. This route of spread is demon- 
strated nicely by Case 3 (Fig. 4-bottom). It 
should be noted that this lesion is different 
from subretinal disciform degeneration, as, 
in this condition, the hemorrhage is primar- 
ily under the pigment epithelium. 

As noted, field defects are very commonly 
found in drusen of the optic nerve head, and, 
in many cases, are characteristic. Rucker‘ 
has described three basic types: (1) concen- 
tric constriction, (2) enlargement of the 
blind spot, and (3) nerve fiber bundle de- 
fects. Harrington™:** has also suggested that 
all of these defects can be produced by dru- 
sen. The high incidence of field defects in 
drusen has been recently emphasized by Lor- 
entzen, who found an incidence of patho- 
logic change in 79 of 91 cases (87%). 

Concentric contraction is apparently very 
infrequent, usually slight, and may not be re- 
lated to the drusen. Enlargement of the blind 
spot is commonly seen (Lorentzen: 60% of 
cases) and is usually marked with absolute 
borders. Nerve fiber defects occur fre- 
quently and some forms can be considered to 
be quite characteristic. Theoretically, three 
types may be present: (1) arcuate defects 
may present as a peripheral Roenne step, 
(2) nasal cuneate or wedge-shaped defects, 
and (3) cecocentral scotomas. 

Arcuate defects are, of course, commonly 
seen in other conditions, being characteristic 
of glaucoma. They may be seen in drusen in 
a very similar form. Cuneate defects are 
only rarely seen in other diseases such as 
juxtapapillary choroiditis but are so com- 
monly seen in drusen that their presence 
should suggest this diagnosis. Even though 
the temporal half of the disk is commonly in- 
volved in drusen, central defects are rarely 
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noted. If this type is found, the presence of 
secondary hemorrhage should be suspected. 

Five of our cases (1, 5, 6, 7, and 8) had 
careful and repeated field studies. All of 
these had hemorrhages which were of the 
deep peripapillary type. All four of these 
cases showed fiber bundle defects thought to 
be characteristic of drusen. 

In Case 1, a patient who had only one eye, 
there was marked progression of a pre-exist- 
ing arcuate scotoma following a deep peripa- 
pillary hemorrhage. This progressed to a 
very small residual central field with marked 
reduction of central vision. This is one of 
the few cases in the literature with extreme 
visual loss from drusen of the disk. 

Three cases (5, 6, and 7) all had bilateral 
characteristic field defects even though the 
hemorrhage in these cases was unilateral. 
These bilateral defects were usually arcuate 
or cuneate with a secondary defect due to the 
rather typical enlargement of the blind spot 
with relative borders which would be ex- 
pected from the pattern of hemorrhage in 
each of these cases. 

As noted, the small splinter hemorrhages 
in the substance of the disk apparently have 
very little clinical significance. Theoretically, 
there is one possible importance of this find- 
ing. Drance’? has reported similar, if not 
identical, hemorrhages in patients with glau- 
coma. He has speculated as to a possible 
causal relationship betwen these hemor- 
rhages and the field loss occurring in glau- 
come. This theory may be applied to the 
similar hemorrhages found in drusen. 

As there is no treatment of the condition, 
the important clinical aspect is prompt rec- 
ognition to avoid further unnecessary diag- 
nostic procedures. The difficulties of differ- 
ential diagnosis from papilledema have been 
described repeatedly. A mistaken diag- 
nosis of papilledema was made earlier in 
both Case 2 and Case 7. However, in our 
seven cases the presence of drusen of the op- 
tic nerve head was easily confirmed by care- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


* 


JANUARY, 197] 


ful ophthalmoscopic examination. All of our 
cases in which fields were done had defects 
characteristic of drusen but, in addition, the 
majority of them had central field defects 
secondary to the hemorrhage. Two cases (1 
and 2) represent the tendency of drusen to 
become more obvious clinically over a period 
of time. It is worth noting that drusen of the 
disk with hemorrhage are often seen in 
young adults. 

The use of fluorescein angiography in the 
differential diagnosis has recently been sum- 
marized.***3 In true papilledema, diffuse 
fluorescence of the disk and surrounding ret- 
ina occurs with spread along the retinal ves- 
sels. In drusen of the disk, the fluorescence 
is of irregular density, the margins discrete 
and nodular with no leakage along the ves- 
sels. Although only the last two of our pa- 
tients (Cases 7 and 8), had fluorescein angi- 
ography, the findings were diagnostic. In ad- 
dition, the peripapillary hemorrhage was ob- 
vious by retrofluorescence (Fig. 12). 

We wish to emphasize that in any patient, 
particularly a young individual, in whom 
hemorrhage appears on or around the disk, 
the diagnosis of drusen of the optic disk 
should be suspected. The disks, not only on 
the affected side, but on the opposite side, 
should be carefully scrutinized for the pres- 
ence of refractile bodies. Careful bilateral 
helds should be obtained. The use of fluores- 
cein angiography is most desirable and will 
probably confirm the diagnosis. 


SUMMARY 


Drusen of the optic nerve head is associ- 
ated with three types of hemorrhagic compli- 
cation. One is splinter hemorrhage in the 
substance of the disk. These apparently are 
asymptomatic, but theoretically they may 
play a role in the field loss associated with 
drusen. The main problem they present is in 
the differentiation of drusen from papil- 
ledema. The location of the hemorrhages in 
the disk and the characteristic fluorescein an- 
giography should clarify the diagnosis. 
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The second type is the disk hemorrhage 
‘that is severe enough to rupture into the vit- 
reous body This results in blurred vision but 
usually resolves without complication. It is 
important to realize that drusen of the optic 
nerve can be a cause of vitreous hemorrhage. 

Third, is the deep peripapillary hemor- 
rhage lying beneath the retina, with associ- 
ated blurred vision. It apparently resolves, 
leaving a peripapillary pigment atrophy sim- 
ilar to that occurring after inflammatory 
juxtapapillary processes. This type also may 
form a localized hematoma simulating mela- 
noma. A central field defect is usually pres- 
ent in both forms. This report is apparently 
the first description of such a lesion. 

In any hemorrhage around the disk, par- 
ticularly in a young individual, the diagnosis 
of drusen of the disk with secondary hemor- 
rhage should be considered. The disks should 
be carefully scrutinized and fields obtained. 
Fluorescein angiography should be consid- 
ered in any doubtful case. 

Addenda: Eight additional cases of hemor- 
rhage associated with optic nerve drusen 
have been brought to our attention. 

In 1969, Rutkowska and Merz** reported 
in the Polish literature three cases of optic 
nerve drusen, stressing the diagnostic diffi- 
culties. One of these had a deep papillary 
` hemorrhage. Apparently this case is the first 
of this type to be reported. 

‘In the discussion of this paper at the 1970 
meeting of the American Ophthalmological 
Society, seven additional cases were re- 
ported.” 
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TOTAL UNILATERAL VISUAL LOSS FOLLOWING 
ORBITAL SURGERY 


Joun C. Lone, M.D., anp Pnie P. Erus, M.D. 


Denver, Colorado 


Complete irreversible visual loss as a pos- 
sible complication of orbital surgery is not 
appreciated generally except when there has 
been direct trauma to the optic nerve. The 
constriction of numerous and important 
structures into a tight bony cage makes sur- 
gery of the orbit difficult. It is not surpris- 
ing, therefore, to have occasional undesirable 
complications of such surgery. Each of the 
authors has twice experienced the grave 
complication of total and permanent loss of 
vision in the eye of the involved orbit. Con- 
cern over this complication prompted a sur- 
vey of 33 ophthalmic centers during the past 
four years to learn if others had experienced 
this problem. This report includes several 
case histories from other centers in addition 
to those of the authors. 

There is scant mention of this complica- 
tion in the ophthalmic literature. Berke! re- 
cords one such incident ; it is designated here 
as case 8. He also cites injury to the optic 
nerve in two cases during the removal of a 
tumor from the apex of the orbit, and partial 
optic atrophy following another such opera- 
tion.? Long and Ellis? have recorded two 
such complications; they are described here 
as cases l and 2. 


CASE REPORTS 


Case 1—A 52-year-old Caucasian man was seen 
(by J. C. L.) because of severe bilateral exophthal- 
mos with chemosis 18 months after the onset of 
Graves’ disease. Treatment had consisted of propyl- 
thiouracil followed by radioactive iodine. Vision 
was good but there was mild bilateral papilledema. 
A left lateral orbital decompression by the Berke- 
Kronlein technique was done by a colleague. An ex- 
cessive amount of bleeding occurred and the orbital 
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contents were manipulated more than usually. A 
rubber drain was left in the temporal wound and a 
moderate pressure dressing applied with adhesive 
tape. Severe swelling and ecchymosis of the orbit 
followed. When the intermarginal eyelid sutures 
were cut and the eyelids opened on the sixth postop- 
erative day, the patient was unable to see light with 
the eye. The retinal vessels were patent but the 
macular area seemed unusually red. Severe edema 
of both eyes was present and persisted for many 
weeks. As the papilledema gradually subsided, pal- 
lor of the left disk became apparent. The patient 
died eight months after the orbital surgery of acute 
hepatic atrophy of undetermined cause. There had 
been no visual recovery. 

Case 2—A-60-year-old Caucasian housewife was 
referred (to J. C. L.) when left unilateral exoph- 
thalmos and x-ray findings suggestive of retrobul- 
bar tumor. The patient had been treated for diabe- 
tes mellitus for 10 years and was hypertensive. A 
cerebral vascular accident two years before had left 
her with a right homonymous hemianopsia. A medi- 
cal consultant found thyroid function to be normal. 
A lateral exposure of the orbit was made by the 
Berke-Kronlein approach, As no tumor became ob- 
vious, the muscle cone was opened below the lateral 
rectus by blunt dissection and was palpated with 
negative results. A second incision was made medial 
ger could be inserted behind the globe to palpate 
against a finger placed in the temporal wound. No 
tumor was found. The wounds were closed after 
the temporal bony orbital wall was removed to 
effect a decompression. A rubber drain was left in 
the temporal wound and a moderate pressure dress- 
ing applied by adhesive tape. There was only mod- 
erate bleeding during the surgery, but severe edema 
of the orbit followed. When the intermarginal eye- 
lid sutures were removed on the seventh postopera- 
tive day, there was no light perception in the left 
eye and there was no direct pupillary response to 
light. Because of the edema of the eyelid and con- 
junctiva, the fundus was difficult to observe, but it 
did not appear remarkable. Visual loss persisted and 
pallor of the disk became apparent in approximately 
one month. Proptosis of the right eye developed a 
vear later and studies by an endocrinologist estab- 
lished a thyroid basis for the exophthalmos. 

Case 3—An 18-year-old girl was seen (by P. P. 
E.) because of a slowly progressive exophthalmos 
of the right eye of eight years duration. Discomfort 
had been noted only during the preceding month. 
Visual acuity was RE 20/20, LE 20/15. The visual 
fields were full. Exophthalmometer readings 
showed a relative right proptosis of 6 mm. No mass 
was palpable in the orbit. The right orbit was e&- 
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plored by the Berke-Kronlein technique and a large 


_hemiangioma was found. This tumor extended from 


the lateral posterior surface of the globe back into 


the muscle cone for a distance of 2.5 cm. The tu- 
mor was carefully freed by blunt dissection, and the 
entire mass was removed. There was only a small 
amount of bleeding during the procedure. A pres- 
sure dressing was applied. The surgery was fol- 
lowed by slight eyelid edema which cleared within a 
week. At this time the patient complained that she 
could not see with the eye and it was determined 
that she could not perceive light. The fundus 
showed a mild papilledema which cleared within a 
month. Two months after the surgery the disk was 
white and there was no light perception. 

Case 4—~A 42-year-old Caucasian woman was 
seen (by P. P. E.) with a history of hyperthyroid- 
ism followed by progressive exophthalmos during 
the preceding seven months. Treatment had con- 
sisted of propylthiouracil and 30 to 40 mg of pred- 
nisone daily. The hyperthyroidism was adequately 
controlled, but the exophthalmos increased in spite 
of therapy. There was definite limitation of motility 
and some exposure keratitis. Bilateral temporal de- 
compressions of the orbits were done by the Berke- 
Krénlein technique. The periorbital tissue was 
thickened. Several radial incisions were made in the 
periorbita, but the orbital fat did not prolapse well. 
Moderate bleeding was encountered on the right 
side. A light pressure dressing was applied with ad- 
hesive tape bilaterally. This dressing was removed 
on the fourth postoperative day, revealing that the 
exophthalmos had improved considerably and that 
the intermarginal eyelid sutures were lax. There 
was a moderate amount of chemosis of the right 
bulbar conjunctiva inferiorly, but definitely less eye- 
lid edema than preoperatively. The vision of the 
right eye was reduced to questionable light percep- 
tion; the vision in the left eye remained normal. 
Both fundi seemed quite normal. Ten weeks postop- 
eratively there was marked improvement in exoph- 
thalmos and motility of the eyes, but the right eye 
had a pale disk and no light perception. 

Case 5—A 25-year-old woman was seen by a col- 
league because of exophthalmos and inability to 
wear contact lenses. She gave a history of hyper- 
thyroidism treated by propylthiouracil and later by 
thyroidectomy. A bilateral temporal decompression 
by the Berke-Kroénlein technique combined with a 
lateral antral decompression was done. The proce- 
dure was attended by a marked amount of bleeding. 
Pressure dressings were applied for 24 hours but no 
head roll was utilized. Both eyes were closed by 
edema. On the third postoperative day the patient 
complained of visual loss in one eye. There was no 
light perception, the pupil was dilated, and the disk 
margin was blurred. A diagnosis of vascular occlu- 
sion was made. Treatment consisting of ACTH, 
methylprednisolone, nicotinic acid, multiple vita- 
mins, and acetazolamide, was not effective and optic 
atrophy ensued. Vision in the opposite eye remained 


normal. 


Case 6—A 35-year-old woman was seen by Dr. 
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Daniel Silva of Mexico City, who diagnosed a men- 
ingioma of the orbital apex. Permission was 
granted for an exploratory orbitotomy only. A lat- 
eral orbitotomy of the Kronlein type was done al- 
lowing digital palpation of the tumor mass and the 
removal of a small bit of tumor for biopsy pur- 
poses. Visual loss was noted two days later at the 
first postoperative dressing. Dr. Silva writes, “Oph- 
thalmoscopically, I found a retrobulbar obstruction 
of the central retinal artery which did not yield to 
medical treatment. This obstruction was attributed 
to the digital exploratory maneuvers. Permission to 
remove the tumor was not granted after this unfor- 
tunate incident.” 

Case 7—An 11-year-old girl with exophthalmos 
was also seen by Dr. Silva, who made a provisional 
diagnosis of pseudotumor. Of this case, Dr. Silva 
writes, “A Krdnlein operation exposed a diffuse 
temporal mass occupying all of the upper and outer 
orbital space and being so within reach that deep 
digital exploration was not necessary. A bit of tis- 
sue was removed for biopsy from the anterior por- 
tion near the lacrimal gland and the wound provi- 
sionally closed pending the laboratory diagnosis. 
When first dressed on the third postoperative day, 
there was intense chemosis and a large retrobulbar 
hematoma filled the orbital tissues. Debridement of 
the periorbita was done and hyaluronidase was in- 
jected to facilitate diffusion and reabsorption of the 
hemorrhage. The hemorrhage had disappeared by 
the tenth postoperative day. At that time it was 
found there was complete loss of vision which was 
attributed to obstructive alterations of both artery 
and vein due to the pressure caused by the hema- 
toma.” 

Case 8—In a case previously described by Dr. 
Raynold Berke, a 39-year-old man with congenital 
syphilis and 13 mm of exophthalmos was explored 
by lateral orbitotomy. Dr. Berke states, “Operation 
disclosed an extensive retrobulbar hemangioma sur- 
rounding the lateral side of the optic nerve and ex- 
tending from the apex of the orbit to the region of 
the lacrimal gland.” Occulusion of the central reti- 
nal artery followed the surgery. “It was thought 
that the occlusion in this case occurred because of 
the extensive manipulation necessary to remove the 
tumor,” Dr. Berke reported. 


DISCUSSION 


It is quite evident that total loss of vision 
following orbitotomy is a rare occurance, 
Kroll and Casten* have recorded 32 lateral 
decompressions without this complication, 
although one case had lost light perception 
before surgery and went on to complete op- 
tic atrophy. Moran‘ performed 55 decompres- 
sion operations without serious incident. 
Long and Ellis? described visual loss under 
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somewhat unusual circumstances in two of 
67 patients undergoing lateral decompressions 
(cases 1 and 2). Silva? has indicated that vis- 
ual loss occurred in two eyes in a series of 
over 300 orbitotomies, approximately one- 
half of which were done by the Krénlein 
technique (cases 5 and 6). Hogan’ and 
Beard® both said they had not had this com- 
plication in over 60 orbitotomies. 

The exact mechanism of the visual loss is 
not fully understood, but it is assumed that it 
is the result of interference with the blood 
supply. Occlusion of the central retinal ar- 
tery is suspected in some cases, but in others, 
obstruction may be in the nutrient blood sup- 
ply of the optic nerve. None of the patients 
has been examined immediately following 
the surgery and some of them only after five 
or six days. In some instances, evaluation of 
the fundus has been confused by pre-exist- 
ing papilledema. 

By excluding cases in which the blood ves- 
sels might have been actually injured by the 
excision of a growth, we theorize that the 
underlying cause of the visual loss may be 
high orbital pressure either from edema, 
hemorrhage, or bandaging. Excessive bleed- 
ing or severe postoperative edema were en- 
countered in several of the cases. 

These experiences demonstrate that while 
risk is inherent to any major surgery of this 
type, certain precautions should be taken. Ob- 
viously, the surgery should be performed with 
as little trauma as possible, especially during 
palpation of the orbit, blunt dissection, and 
retraction of the orbital contents. Retraction 
should be interrupted frequently to permit 
good orbital circulation. Sharp dissection 
within the orbit should be kept at a minmum 
and done only under direct clear observation. 
If the surgery is limited to a temporal de- 
compression, the orbit should be disturbed as 
little as possible. Good hemostasis is impor- 
tant, although sometimes it is very difficult to 
attain. Diathermy coagulation of some of the 
bleeding points may be of value. Some form 
of drainage, placed deep in the orbital 
wound, may prevent the formation of a large 
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hematoma. Initially, drains were removed 
aiter 24 hours, but they are now left in posi- 
tion for 48 hours. Continuous suction drain- 
age, such as provided by Hemovac and simi- 
lar devices, would seem almost ideal, al- 
though we have not yet had any personal ex- 
perience with them. Pressure dressings, if 
applied, should be mild. This would exclude 
the dressings rolled around the head. The ad- 
ministration of substantial doses of systemic 
corticosteroids during the first few postoper- 
ative days would seem advisable in the hope 
of diminishing orbital swelling. Despite 
these precautions, however, a rare individual 
may develop sudden blindness. 


SUM MARY 


Eight cases of total unilateral visual loss 
after orbital surgery are presented. Four pa- 
tients suffered from dysthyroid exophthal- 
mos, two had orbital hemangiomas, one had 
an orbital meningioma, and the other patient 
had an orbital pseudotumor. It is postulated 
that the visual loss may have resulted from 
interference with the blood supply of the op- 
tic nerve or retina. Possible causes include 
undue surgical manipulation, excessive post- 
operative edema or hemorrhage, and tight 
bandaging. Nutrient vessels to the optic 
nerve may have been damaged during surgi- 
cal removal of vascular tumors adjacent to 
the nerve. 
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APPLICATION OF FROZEN SECTIONS TO DIAGNOSIS OF 
ORBITAL TUMORS 


Grorce M. Howarp, M.D. 
New York, New York 


It seems appropriate, in dedicating a report 
to Algernon Reese, to consider the diagnosis 
of tumors of the orbit and ocular adnexa. Six 
years ago, I came to the Institute of Ophthal- 
mology in New York to study ocular tumors 
with Doctor Reese; it is a tribute to this man, 
and evidence of some of the crosses he has 
had to bear, that I am still here. 

Working with Doctor Reese has been both 
pleasant and rewarding—his penetrating 
scholarship, clinical judgement, downright 
honesty, and personal warmth are qualities 
that have endeared him to me, as they have to 
many others, It is a special privilege to be 
asked to contribute to this dedicatory volume. 


There is a tendency on the part of oph- 
thalmic surgeons to attempt removal of an 
orbital mass when it is initially encountered 
at the time of the first orbital exploration. 
The surgeon senses a certain challenge to his 
“skill, and feels called upon to exercise his 
-special capabilities by removing the tumor at 
< once. He may also wish to spare the patient 
(and himself) a second operative procedure 
which would be necessitated by awaiting de- 
finitive histopathologic diagnosis. 

This tendency should be resisted, since 
appropriate treatment of an orbital tumor 
may be nonsurgical, depending on the nature 
of the neoplasm. Initial biopsy may demon- 
strate that the mass is a lymphoma, a tumor 
for which irradiation is the therapy of 
choice; attempts at complete surgical ex- 
cision of a lymphoma are fruitless, and 
may actually do harm to the delicate orbital 
structures, Granulomas may be encountered, 
<in which case specific medical therapy may 
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be of help to the patient. There are other dis- 
eases, such as metastatic tumors, for which 
surgical excision may not be necessary or 
advisable. 

Obtaining tissue for histopathologic diag- 
nosis prior to definitive therapy of an orbital 
mass introduces a frustrating delay in the 
course of treatment. It is for this reason that 
a study of the applicability of frozen sec- 
tions in diagnosis of orbital and adnexal tu- 
mors was undertaken. Specifically, it was at- 
tempted to determine whether frozen sections 
are accurate with respect to diagnosis of or- 
bital and adnexal tumors, and whether they 
can be conveniently applied in a department 
of ophthalmology. 


METHOD 


Frozen sections, stained quickly with he- 
matoxylin and eosin, were performed on all 
recent tumor specimens from the orbit, eye- 
lid, conjunctiva, and lacrimal sac for which 
adequate tissue was available. The bulk of 
each specimen was processed in routine 
fashion after embedding in paraffin com- 
pound. Since the frozen sections were avail- 
able immediately, they were studied before 
examination of the fixed sections, and diag- 
noses were recorded. No critical decisions 
were based upon the results of the frozen 
sections, since sufficient experience had not 
yet accumulated. All diagnoses were com- 
pared to those resulting from study of the 
fixed tumor sections prepared 24 to 48 hours 
thereafter. 


RESULTS 


There were a total of 41 cases examined 
in this fashion and these are listed in Table 
1. Of the diagnoses, 39 were later corrobo- 
rated by study of the fixed sections, and two 
were not—-an error rate of about 5%. 
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TABLE 1 


FINAL DIAGNOSIS OF FROZEN SECTIONS 
IN 41 CASES 


aneen seyret wit $< si maaana a naaa rem ly yo NAAR Itt ema 





Orbit: 
Lymphoma 5 
Hemangioma 3 
Pseudotumor 3 
Carcinoma of lacrimal gland 2 
Rhabdomyosarcoma I 
Neurofibromatosis 1 
Retinoblastoma (extension) 1 
Malignant schwannoma 1 
Dermoid cyst i 
Malignant melanoma (extension) l 
Metastatic adenocarcinoma 1 


Eyelid: 
Basal cell epithelioma 9 
Hemangioma 2 
Nevus 2 
Sebaceous adenoma 1 
Xanthelasma 1 
Chalazion 1 


Conjunctiva: 
Lymphangioma l 
Carcinoma-in-situ 1 
Dermoid Í 
Malignant melanoma Í 


Lacrimal sac: 
Granuloma 1 


DISCUSSION 


There are few diagnostic techniques which 
have such immediate and vital consequences 
to the patient as the frozen section prepared 
at the time of surgery. Studies of large se- 
ries of frozen sections performed in several 
departments of surgical pathology have con- 
firmed the high standards of accuracy ob- 
tainable with this method.” When certain 
rare problem cases are excluded for which 
no immediate diagnosis is attempted, accu- 
racy approaches 97 to 99%, 

In this pilot study, the accuracy was 95%, 
even though the method was relatively new 
in our laboratory. Four of the orbital tumors 
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reported in this series were recurrences of 
malignant tumors previously diagnosed, a 
factor which tends to artificially enhance the 
accuracy of the series. The remaining 37 
cases represent initial biopsies. The two er- 
rors in this series were as follows: In one 
case a seborrheic keratosis was misinter- 
preted as a papilloma, and in another an in- 
flammatory lymphomatous mass was misread 
as a malignant melanoma. In both cases re- 
view of the fixed tissue specimens the fol- 
lowing day clarified the histopathologic pic- 
ture, 

In order to be of use, the frozen section 
must be not only reliable, but it also must be 
performed rapidly. An accurate frozen sec- 
tion is of little use if its preparation delays 
the entire surgical staff much longer than 15 
minutes. Ten to 15 minutes will allow prepa- 
ration of satisfactory frozen sections in most 
laboratories. 

Frozen sections have a place in the diag- 
nosis of certain types of orbital and adnexal 
tumors, as will be discussed, but there are 
certain drawbacks to their use in ophthalmol- 
ogy. The chief reason for this restricted ap- 
plication is the tremendous variety of neo- 
plasms and tumors which may occur in the 
orbit, and the lack of familiarity with this 
wide variety of lesions on the part of the 
general pathologist. 

In general surgery, the major application 
of frozen tissue sections is in the diagnosis 
of carcinoma of the breast, when the surgeon 
wishes to know whether a malignant epithe- 
lial tumor is present or not. In ophthalmol- 
ogy, however, the problem is more complex, 
principally because of the wide variety of tu- 
mors that may be present within the orbit, 
where a mass may prove to be any one of a 
hundred or more types. 

There is another difficulty with frozen sec- 
tions common to all surgical specialties. 


Technically, the quality of the section is not- 


equal to a section fixed and embedded in par- 
affin compound; it lacks definition by com- 





ad 


. ; ; ; aor 
parison. Not only is the frozen section easily *, 


fragmented by the microtome during the cut- 
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ting process, but the cytologic detail is not 
_ sharply outlined. Hence, even if one is fa- 
-miliar with orbital neoplasms, errors in his- 
tologic diagnosis occur occasionally which 
~ would not occur with fixed specimens. 
Therefore, for an obscure type of orbital 
neoplasm, or for any patient on whom exten- 
sive surgery is planned, it is best to rely en- 
tirely on fixed tissue specimens. 

There are certain types of cases in which 
frozen sections are emminently useful, how- 
_ever. These are the cases in which one 
_ wishes to document an expected or antici- 
; ¿pated recurrence of a tumor previously diag- 
< nosed, or in which clinical history points 


overwhelmingly towards a given diagnosis. 


For example, if a recurrence of a basal cell 
carcinoma of the orbit is suspected, frozen 
sections may support the clinical impression 
and permit further surgical therapy to pro- 
ceed at once. In such cases, frozen sections 
are also useful in determining whether the 
margins of resection are extensive enough to 
encompass the lesion. 

Again, suspected lymphomas, pseudotu- 
_ mors, and metastatic tumors can be diag- 
. nosed with a high degree of accuracy by 
rozen section at the time of initial biopsy, 
1us alerting the surgeon to the fact that fur- 
- ther immediate surgery in such a patient is 
“not indicated. 









SuM MARY 


The application of frozen sections in oph- 
thalmology is of value, but these do not play 





DIAGNOSIS OF ORBITAL TUMORS 223 


the central role that they do in general sur- 
gery, chiefly because of the tremendous vari- 
ety of tumors which may occur in the orbit 
and ocular adnexa in all age groups. 

There are certain types of cases which 
lend themselves very well to study by frozen 
sections. These are cases in which clinical 
suspicion is strongly in favor of a specific 
diagnosis, or in which a recurrence of a tu- 
mor previously diagnosed is suspected. Re- 
current tumors of the orbit, such as basal cell 
epithelioma, melanoma, or  rhabdo- 
myosarcoma, can be diagnosed by frozen 
section with at least a 95% accuracy. 

Certain lesions for which nonsurgical 
therapy may be indicated, such as orbital 
lymphomas, granulomas, and metastatic tu- 
mors, can also be diagnosed by frozen sec- 
tion, thus sparing the patient attempts at 
complete surgical removal at the time of the 
primary procedure. 

In cases of difficult or obscure diagnoses, 
or in patients for whom extensive or radical 
surgery is planned, reliance should be placed 
entirely on fixed tissue sections. 
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HEREDITARY MACULAR DEGENERATION AND AMINO-ACIDURIA 
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Many attempts have been made to classify 
hereditary degenerations or dystrophies of 
the macula. They have been classified by age 
of onset, by mode of inheritance, by clinical 
appearance of the lesions and visual func- 
tion, and by probable site of anatomic in- 
volvement. None of these classifications have 
been satisfactory because of the wide clinical 
variation in the findings and the general lack 
of knowledge about hereditary macular de- 
generation. This is partially explained by the 
fact that very little pathologic material has 
been studied; such material is not readily 
available.*7 

Cogan® has pointed out that a more mean- 
ingful system of classification would be 
based upon the metabolic or biochemical ab- 
normality involved. Tay-Sachs disease, Bas- 
sen-Kornzweig’s disease, and Refsum’s dis- 
ease can all now be classified as to the bio- 
chemical abnormality present. These three 
are few, but they show that retinal degenera- 
tion with a presumed enzymatic or genetic 
basis should be studied for biochemical ab- 
normalities. 

This paper presents a large family with 
hereditary macular degeneration that defies 
classification by age of onset, clinical appear- 
ance, or visual function. Studies of amino- 
aciduria in this family and two other fami- 
lies with hereditary macular degeneration 
are also presented, 
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MATERIALS AND METHODS 


seventy members of a family spanning 
four generations (Table 1) were personally 
examined (W.H.L.) and 25 of these persons 
were found to have macular degeneration. 
Most members of this family live in the 
mountains of North Carolina, near Ashe- 
ville. Only seven have had full examinations 
in the medical center. The others have had 
visual acuity and color-vision testing and di- 
lated fundus examinations in their homes. 
Fundus photographs, using the Kowa 2 
hand-held fundus camera, were made on 21 
of these people (see color plates). Fluores- 
cein photography was performed on two. 
Urine testing for amino-aciduria was per- 
formed on 24 family members. A small crys- 
tal of thymol was added as preservative, and 
the urine was kept at 4°C in the laboratory 
until run by electrophoresis on thin-layer 
cellulose, using a buffer of 31.2 ml formic 
acid: 59.2 ml glacial acidic: 1919.6 ml water, 
pH 2, at a voltage of 300v for 45 minutes. 
The plate was dried and stained with nin- 
hydrin. A control urine and a mixture of 
standard amino acids were run on each plate. 
The urine creatinine was adjusted to 1 mg/ 
ml by evaporation in a dessicator and re- 
constituted to calculated volume and 5u of 
urine was applied.® 


DISCUSSION 


This large family with an autosomal domi- 
nant type of hereditary macular degenera- 
tion is most interesting from a number of 
standpoints. There is much variation in the 
clinical appearance of the lesions when com- 
pared individually, but if all of the cases are 
reviewed together, it can be appreciated that 
a similar process is going on in all those 
affected. However, some of the cases seem to 





arrest at an early stage, whereas others go Qaem, < 
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Table 1 (Lefler, Wadsworth, and Sidbury). Genealogic outline of families included in series (numbers 


indicate cases illustrated). 


to a complete deterioration of the macula. 
All subjects affected had remarkably sym- 
metrical involvement. 

If Case 1 or 14 or 18 were examined 
alone, without benefit of seeing others in the 
- family, it would be difficult to differentiate 
between central areolar choroidal atrophy, 
-congenital macular colobomata, or simply ad- 
-vanced degeneration of the macula. Simi- 
larly, if Case 7 or 21 were examined individ- 
ually, a diagnosis of Doyne’s honeycomb 
= macular degeneration might be entertained. 
If Case 6 were examined alone, Stargardt’s 
disease would be the most likely diagnosis. 

When all of the cases are reviewed to- 
gether, it appears that this is an abiotrophy 
primarily involving the retinal pigment ep- 
ithelium with later involvement of Bruch’s 
membrane and the entire retina. The first 
change seen is simply a granularity of the 
macula due to fine pigment dispersion. This 
is followed by pigment clumping and drusen 
` formation of varying degrees. Next, the en- 

tire retina becomes involved and a coloboma- 
a lesion or atrophic scar is seen with bar- 
meing of the choroidal vessels and possible loss 
“of the choriocapillaris. Each stage of this 


2 







progression can be identified easily in this 
family : 


Stage 1 (represented by Cases 9 and 
16) consists of good, unimpaired vision 
and simply pigment dispersion in the 
macula. 

State 2 (represented by Cases 8 and 
15) consists of good vision and pigment 
dispersion and drusen in the macula. 

State 3 (represented by Case 6) con- 
sists of impaired vision with small cen- 
tral or paracentral scotomata, clumping 
of pigment and fractures of pigment 
epithelium, and early atrophic scars. 

Stage 4 (represented by Cases 1, 2, 
and 14) consists of loss of central vision 
with large central or paracentral scoto- 
mata, and deep atrophic defects in the 
retina with probable loss of chorio- 
capillaris and baring of the large choroi- 
dal vessels. 


The age of onset of the disease seems to 
be variable. In one family group (Cases 5, 6, 
7, 8, 9), macular changes can be seen with 
the ophthalmoscope starting at about age six 
or seven, with retention of good vision until 
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about age 12, and then loss of central vision 
by age 16. Whereas in Case 16, ophthalmo- 
scopic changes were seen at age four months 
and in Case 19, at age four years. Cases 1, 3, 
and 14 were said to have had poor central vi- 
sion at age six when starting school. 

Another interesting facet of this disease is 
the retention of relatively good visual acuity 
with marked structural changes in the mac- 
ula. No patient had a color vision defect 
when tested with HRR pseudoisochromatic 
plates. Retention of color vision would pre- 
vent classification of this family’s macular 
degeneration as Stargardt’s disease, which is 
typically associated with an acquired dys- 
chromatopsia of red-green axis which is pro- 
gressive and leads to total color blindness. 
Also, Stargardt’s disease usually begins be- 
tween the ages of eight and 12 years, 
whereas changes in this family’s members 
may even be present earlier than four months 
of age.'° 

A random urine of 17 affected members 
of this family was screened for amino acids 
by thin laver electrophoresis. Eleven showed 
varying degrees of generalized amino-acidu- 
ria, four were normal, and two showed in- 
creased glycine. Two of those recorded as 
showing generalized amino-aciduria had one 
urine examined showing only increased gly- 
cine. Seven unaffected members of the fam- 
ily were also screened. Four showed general- 
ized amino-aciduria, two showed increased 
glycine, and one was normal. The relation- 
ship to urine collections and dietary intake 
could not be clearly established in these seven 
subjects. 

Genetically, the macular degeneration and 
the amino-aciduria in this family would ap- 
pear to be segregating independently. There 
was no evidence that those individuals with 
amino-aciduria were more severely affected 
than those without it. The appraisal of this 
point, however, would require that an evalu- 
ation of these individuals be made with a 
standard amino acid load, with the individu- 
al’s ability to handle such a load evaluated by 
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quantitation of the plasma and urine concen- 
trations resulting. This would be a pertinent 
approach to follow in order to attempt to de- 
termine whether an altered handling of 
amino acids by the body may contribute to 
the course of macular degeneration. It is 
pertinent to reflect that of the large number 
of specific amino-acidurias, none has been 
associated so far with macular degeneration 
except the report of cerebromacular degen- 
eration associated with imidazole amino-aci- 
duria.* The ocular disorder in this report was 
actually a retinitis pigmentosa-like retinal 
degeneration and not true macular degenera- 
tion, It is curious that this is the case, in 
that a number of the specific amino-acidurias 
are characteristically damaging to central 
nervous system function and the macula ele- 
ments are of similar ectodermal origin. It 
may be that the apparent absence of effect is 
owing to the fact that macular vision has not 
been assessed in a sufficiently quantitative 
fashion in these conditions prior to and after 
therapy. 

Another family studied had a high inci- 
dence of increased excretion of histidine as- 


sociated with a mild, generalized amino-aci- _ 


duria. All of the individuals showing this 
dominantly transmitted macular degenera- 
tion showed a similar urinary amino acid 
pattern. There are several younger members 
of this family who show a similar urinary 
amino acid pattern ; but as yet no evidence of 
retinal degeneration has presented. This gen- 
erates great concern that those individuals 
with the abnormal amino acid patterns will 
ultimately become the victims of this condi- 
tion. 

A third family studied also appeared to 
follow a dominant mode of transmission and 
their amino acid pattern was quite unusual. 
There was no evidence of amino-aciduria 
under normal conditions of food intake; 


however, when fasted, the affected individu- 


als showed a distinct amino-aciduria with 
proline and hydroxyproline being especially 
dominant. 
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CASE HISTORIES 


Case 1—This man, age 41, had had poor vision all 
i his life without change. He had mild alternating 
cotropia, normal intraocular pressure. Best cor- 
sted vision in both eyes was 20/100. There was bi- 
teral central scotomas. He had normal color vision 
ith HRR plates. There were large bilateral sym- 
ietrical macular defects consistent with either ad- 
anced macular degeneration, central areolar chor- 
idal atrophy, or congenital colobomata. 

Case 2—This young man, age 19, was first discov- 
red to have poor vision and “scars” in his eyes at 
ge eight. Best corrected vision in both eyes was 
9/80 minus. External examination was normal; 
rere were large colobomatous-type lesions similar 
> his father’s (Case 1) and sister’s (Case 3). No 
hotograph was available. 

Case 3—This girl, age 16, was first discovered to 
ave poor vision at age six, and was without signi- 
icant change in acuity since that time. Best cor- 
ected vision was RE: 20/100 and LE: 20/40 mi- 
us. Her color vision is normal with HRR plates. 
"here is a central scotoma in the right eye and par- 
central scotoma in the left. The lesions of macula 
re similar to her father’s (Case 1) and her broth- 
r’s (Case 2), the right eye more so than leit eye. 

Case 4—This woman, age 49, had no visual prob- 
ems. Vision with glasses was 20/30- in both eyes. 
[he external examination was normal, but there 
were macular degenerative changes in both eyes 
vith pigment dispersion and multiple drusen. 

Case 5—This woman, age 32, had had decreased 
vision since early childhood. Best corrected vision 
was 20/40 minus in both eyes. She had normal in- 
rraocular pressure and a normal external examina- 
tion. There were bilateral large 15 degree paracen- 
ral scotomas. Color vision with HRR plates was 
aormal. There were bilateral colobomatous macular 
Jefects. Fluorescein photography showed no leaks, 
mly increased fluorescence caused by the defect in 
retinal pigment epithelium. 

Case 6—This 16-year-old girl had had decreased 
vision since approximately 10 years of age. Her 
best corrected vision was RE: 20/60 and LE: 
20/100. External examination was normal, as was 
intraocular pressure. There was a four degree cen- 
tral scotoma of the right eye and a 10 degree cen- 
tral scotoma of the left. She had normal color vi- 
sion with HRR plates. There was marked pigment 
disruption and degeneration of the maculae. Fluo- 
rescein photography showed no leaks, only choroidal 
flush. 

Case 7-—This boy, age 12, had no visual symptoms. 
Best corrected vision was RE: 20/20 minus and 
LE: 20/50. External examination was normal. In- 
traocular pressure was normal. There was a three 
degree paracentral scotoma, RE, and a four degree 
paracentral scotoma, LE. Color vision was normal 
with HRR color plates, The maculae contain multi- 
ple large drusen and give the appearance of Doyne’s 
„honeycomb degeneration. 
sa Case 8—This 10-year-old boy had no visual symp- 
"toms. His best*corrected vision in both eyes was 
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20/20 minus. External examination and intraocular 
pressure were normal. There were no field defects 
or scotomata, The maculae appear very granular 
with pigment dispersion and small druser. 

Case 9—This seven-year-old boy had no visual 
symptoms. Best corrected vision in both eyes was 
20/20 minus. His external examination and mtraoc- 
ular pressures, and color vision with HRR plates 
were normal. There was no scotomata. Fundus ex- 
amination was normal except for a slight pigmen- 
tary granularity of the maculae, best appreciated by 
retroillumination. 

Case 10—This woman, age 36, had no visual 
symptoms. Best corrected vision in both eyes was 
20/20. External examination and color vision with 
HRR plates were normal, There was myelinated 
Sher at the disk in the left fundus. Pigment disper- 
sion and many drusen were seen in the maculae. No 
photograph is available. 

Case 11--This boy, age 17, had no visual symp- 
toms. Best corrected vision was RE :20/25 and LE: 
20/20. External examination and color vision with 
HRR plates were normal, There was a granular ap- 
pearance of the fundi, with multiple drusen of the 
maculae similar to his mother’s (Case 10). 

Case 12--This boy, age 16, had no visual symp- 
toms except for a weaker left eye all of life. Best 
corrected vision was RE :20/20 and LE :20/40. Ex- 
ternal examination and color vision with HRR 
plates was normal. There was a granular appear- 
ance of the maculae with multiple drusen, similar to 
his mother’s (Case 10) and brother’s (Case 11). 

Case 13—This girl, age 14, had had decreased vi- 
sion in her left eye all her life with small left exo- 
tropia. Best corrected vision was RE:20/20 and 
LE :20/80 minus. Color vision was normal. The 
fundi showed a granular appearance with multiple 
drusen of the maculae, similar to her brothers’ 
(Cases 11 and 12) and mother’s ( Case 10). 

Case 14—This man, age 45, had had poor vision 
all of life without change. Best vision of both eyes 
was 20/80 minus. There was a large exotropia, al- 
ternating. Color vision was normal. There were 
huge, ectatic, colobomatous lesions around the mac- 
ulae without much pigment. His were the largest, 
most advanced lesions in family. 

Case 15—This woman, age 38, had no visual symp- 
toms. Vision in both eyes was 20/20. External ex- 
amination and color vision were normal. Her fundi 
show pigment dispersion and drusen of the maculae. 

Case 16—In this four-month-old girl, the external 
examination was normal. Her fundi are normal ex- 
cept for pigment dispersion in maculae. No photo- 
graph is available. 

Case 17~This woman, age 42, had no visual 
symptoms. Best corrected vision of both eyes was 
20/40. External examination, color vision, and 
fundi are normal, except for small colobomatous 
macular defects with marked pigment dispersion 
and deposition. No photograph is available. 

Case 18—This young man, age 23, was released 
from army because of impaired vision. Best cor- 
rected vision is RE :20/40 and LE:20/50. External 
examination and color vision were normal. Colobo- 
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matous lesions are present which are less ectatic 
and deeply pigmented. 

Case 19—This four-year-old boy had no visual 
symptoms and a normal external examination. His 
maculae are mottled with pigment and drusen. No 
photograph is available. 

Case 20—In this 16-year-old girl, onset of de- 
creased vision was at about age 11. Her external 
examination was normal. Her best vision was RE: 
20/60 and LE:20/50. Color vision was normal. 
Her maculae have colobomatous type lesions, simi- 
lar to her brother’s (Case 18). No photograph is 
available. 

Case 21—This man, age 50, had no visual symp- 
toms, Vision was RE :20/25 and LE :20/20. He had 
a normal external examination and normal color vi- 
sion. His maculae have pigment dispersion and dru- 
sen similar to Doyne’s honeycomb degeneration. 

Case 22—-One woman member of the family (age 
unknown) was not examined, but was said to have 
seen numerous ophthalmologists who said “scars” 
were present. 

Case 23--This woman member of the family (age 
unknown) was likewise not examined, but was said 
to have seen numerous ophthalmologists who said 
“scars” were present, 

Case 24—This woman, age 45, had no visual 
symptoms. Vision in both eyes was 20/20. External 
examination was normal, as was color vision. Her 
maculae have moderate pigment dispersion and dru- 
sen. No photograph is available. 

Case 25--This 16-year-old boy was found to have 
macular degeneration at age nine with a vision of 
20/25 in both eyes. His vision is now RE :20/40 
and LE:20/30. External examination and color vi- 
sion are normal. His maculae have moderate pig- 
ment dispersion and drusen, No photograph is 
available. 

Case A*—-This boy, age 13, has worn glasses since 
age six (hyperopic). His corrected vision in both 
eyes is 20/20. His external examination, color vi- 
sion, and fundi are normal. 


SUM MARY 


Four generations of a large family were 
studied and found to have an autosomal 
dominant type of hereditary macular degen- 


* This case is listed because three siblings (Cases 
11, 12, and 13) are affected and this child is not 
(see fundus photographs). 
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eration. Prominently associated with this dis- : 
case was the presence of varying degrees of 
generalized amino-aciduria. The extent of the — 
disease is varied, but is generally progressive - 
with loss of central vision. Further study of 
the metabolic abnormality is considered in- 
dicated. 
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DIFFERENTIATION FEATURES IN SOME RETINAL TUMORS 
AND IN DYSPLASTIC RETINAL CONDITIONS 
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The morphologic features of differentia- 
on in retinal tumors are fascinating 
ibjects for an ophthalmic pathologist and 
smparison between some features in tumors 
nd in retinal dysplasia as described by 
teese and Blodi? seems worthwhile. 

The normal human retina is formed as an 
utgrowth from the medullary epithelium 
of the prosencephalon) of the medullary 
ube at the 3 mm stage of the embryo during 
he third week (Fig. 1). It seems established 
ow (Gordon?) that all retinal tissue, includ- 
ng the retinal pigment epithelium, originates 
rom the neural groove, in contrast with al- 
nost all other human melanocyte systems 
vhich originate from the neural crest. Be- 
‘ore the 20 mm stage in the sixth week, iris, 
iliary and sensory parts of the inner wall of 
he optic cup have the same appearance. The 
sells are arranged in several rows and have 
im appearance that we might call the em- 
oryonal retina stage (Fig. 2). At this em- 
sryonal stage, the retina, including the fu- 
“are epithelium of iris and the ciliary body, 
has a striking resemblance to the medullary 
spithelium in the brain, with which it still 
has a direct connection. Later on, the retinal 
sells differentiate, forming specialized tis- 
sues, and the embryonal retina stage disap- 
pears completely after the third embryonal 
month (60 mm stage). Cilia occur in ependy- 
mal cells from the fifth week and they per- 
sist in the ependymal cells of the ventricles 
contrary to the choroidal plexus where cilia 
are found from the 10th to the 22nd week 
only. 

An interesting feature of neuro-ectoder- 
mal tissue of ependymal origin is its ability 
to form rosettes under certain circum- 
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stances. In my definition a genuine rosette is 
a circular or nearly circular arrangement of 
neuro-ectodermal cells in palisade or radial 
position around a lumen lined by a mem- 
brane. There are transitions to elongated 
clefts, often a direct connection with the lim- 
iting membrane of a ventricle or retina. Ro- 
settes are found in cerebral and in retinal tis- 
sue. They originate from ependymal cells 
and they are supposed to imitate the medul- 
lary tube. Rosettes may occur in dysplastic 
tissue (dysplastic rosettes) and in tumor tis- 
sue (tumor rosettes). 

Dysplastic rosettes are a rather common 

finding along the ependymal lining of the ven- 
tricles of the brain in newborns (Fig. 3) asa 
local degenerative phenomenon. Similar dys- 
plastic rosettes are a common finding in oth- 
erwise normal eyes in newborns (Teng and 
Katzin?). Dysplastic rosettes may occur in 
the eye for many reasons. They are an im- 
portant feature in retinal dysplasia and they 
are very common in several genetically de- 
termined diseases as trisomy 13 (Fig. 4). In 
1933, Tansley* showed that tissue culture of 
young retinae from rats resulted in rosettes 
with inner segments of rods. Rosettes may 
be provoked by vitamin A deficiency, hyp- 
oxia, lowering of the intraocular pressure, 
and radiation. 

Some years ago, Ida Mannë made an in- 
teresting analysis of a human fetal eye. The 
mother had received a single dose of radia- 
tion in the sixth week and had an abortion in 
the sixth month. Serial sections and a wax 
model of the eye of the fetus showed a well- 
developed eye except for two abnormal de- 
generated retinal zones containing rosettes. 
The zones partly encircled the disk and they 
corresponded exactly to those areas of retina 
which were in vivid mitotic activity at the 
time of radiation. The process was limited to 
the former equator zone and had not shown 





292 AMERICAN JOURNAL OF OPHTHALMOLOGY JANUARY, 1971 





Fig. 1 (Andersen). Medullary epithelium in third ventricle from a normal human fetus at 20 mm stage 
in the sixth week. 
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Fig. 2 (Andersen). Normal eve from same fetus as Figure 1. showine embrvanal retina ctace 
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Fig. 3 (Andersen). Dysplastic rosette along ependymal lining of third ventricle in a one-year-old child 


case contributed by Dr. Malamud, San Francisco). 
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Fig. 5 (Andersen). Ependymoma of the brain with ependymal tumor rosettes and clefts with cilia (case 
contributed by Dr. Malamud, San Francisco). 


progression, As the vessels had not appeared 
at that time, it could not be a vascular insult. 
This case shows that dysplastic rosettes may 
occur in retinal areas in great proliferation 
at the time of insult. A philosopher might 
say that cells of ependymal origin under cer- 
tain nonphysiologic conditions revert to the 
original pattern of forming the medullary 
tube, A more mechanical explanation of the 
rosettes formation is that the edges of epen- 
dymal cells close to the lumen during abnor- 
mal prohferation might have a tendency to 
stick together because of the terminal bars. 

Decisive for the formation of rosettes in 
retina seems to be the time of embryonic life 
when the insult, be it radiation or other dam- 
age, hits the eye. Cells in vivid proliferation 
react more violently with a mixture of de- 
generative and proliferative processes, eg., 
dysplastic rosettes. This seems to explain 
why dysplastic rosettes are seen in cases of 
damage during pregnancy or in early child- 
hood only. 


Rosettes are sometimes found in neuro-ec- 
todermal tumors and, contrary to the dvs- 
plastic rosettes, the cells in tumor rosettes 
are real tumor cells. In tumors of the brain, 
genuine rosettes are extremely rare. Bailey 
and Cushing® had two cases in their original 
material and Russell and Rubinstein’ refer 
to one in their book, an undifferentiated me- 
dullo-epithelioma without cilia or blepharo- 
plasts, described by Treip.6 Ependymomas 
of the brain with rosettes containing cilia are 
extremely rare, too (Fig. 5). 

In retinal tumors, rosettes are far more 
common. Most often they are seen in retino- 
blastomas, the so-called TFlexner-Winter- 
steiner rosettes. Serial sections of these ro- 
settes by Meyer-Schwickerath® in 1948 re- 
vealed that about 70 tumor cells form a ro- 
sette either as an incomplete sphere or a shell 
with curved borders. Often small cilia- or’ 
rod-like structures project into the lumen, 
Electron microscopic studies by Allen, Latta, 
and Straatsma" indicated that the projec. 

. 


coer 
F ~» 





















VOL. 71, NO. 1 


tions are cilia. Using electronmicroscopy, Bi- 
erring, Egeberg, and Jensen™ found desmo- 
~ somes between retinoblastoma cells—a sort 

of differentiation as desmosomes are parts of 
terminal bars. Popoff and Ellsworth’? found 
the desmosomes most commonly occurring 
between contiguous retinoblastoma cells, 
which formed rosettes as well in situ as in 
vitro. They demonstrated cilia, too, as tubu- 
lar extensions from one of the two paired 
centrioles, on cross sections showing a ring 
of nine double peripheral tubules. Recently 





_ Tso, Fine, Zimmerman, and Vogel** have 
_ demonstrated that the so-called fleurette cells 
in retinoblastoma on electron microscopic 
-examination are seen joined together by ter- 
minal bars. The fleurette cells contain cilia 
with peripheral filaments, basal bodies of ci- 
lium, and fragments of cells containing lami- 
nated structures, thus resembling photore- 
ceptor cells with outer and inner segments. 
The fleurette tumor cells in retinoblastoma 
are considered to be more highly differenti- 
ated than those forming the Flexner-Winter- 
steiner rosettes.14 Electron microscopic stud- 
ies confirm that retinoblastomas are neuronal 
retinal tumors.*® In tissues cultures from hu- 
man retinoblastomas, Albert, Rabson, and 
Jalton” demonstrated typical Flexner-Win- 
- tersteiner rosettes and on electron microscopy 
-= microtubules were seen. 
~ In 1956, Herm and Heath?* suggested that 
the few rosettes in fatal cases of retinoblas- 
toma are a consequence of the longer dura- 
tion existence of these tumors before enucle- 
ation. In 1958, I classified a material of reti- 
noblastomas from the Francis I. Proctor 
Foundation in San Francisco into five types, 
based on an estimate of the number of ro- 
settes. The rosette-rich tumors seemed to 
have slightly shorter case histories and 
= tended towards earlier stages when com- 
© pared with the rosette-poor tumors. The 
o Same grading with regard to rosettes in a 





. Danish material did not show any relation 


reen the rosette type and the duration of 
> disease.” In Mexico City, where retino- 
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blastomas at the time of enucleation most of- 
ten seem to be large growths, the ophthalmic 
pathologists de Buen and Lall last year dem- 
onstrated for me that these tumors contained 
very few rosettes. 

We know that rosettes are rare in retino- 
blastoma cells growing in the choroid and 
outside the bulb. It may possibly be a conse- 
quence of longer duration of the tumor, but 
environmental factors may possibly play a 
part (e.g., a low pressure or other conditions 
in the vitreous permitting rosette formation). 

Following radiation the retinoblastoma 
cells degenerate but without further rosette 
formation, 

At the moment it seems correct to con- 
clude that retinoblastomas are neuro-ecto- 
dermal tumors sometimes showing signs of 
ependymal differentiation (rosettes, cilia, 
and terminal bars) and neuronal differentia- 
tion features (attempts at forming photore- 
ceptor cells with inner and outer segments). 

Medullo-epitheliomas form a very rare 


group of retinal tumors.” The diktyoma (the — a ka 


embryonal type of medullo-epithelioma) is — 
composed of tissue that closely resembles the 
normal embryonal retina stage as seen be- 
fore the sixth week (and in the medullary 
epithelium of the brain). The epithelioma 
(the adult type of medullo-epithelioma), on 
the other hand, imitates the more differenti- 
ated nonpigmented or pigmented epithelia of 
the ciliary body or retina as they are seen af- 
ter the third embryonal month (Fig. 6). 
Diktyomas in most cases arise from the 
nonpigmented ciliary epithelium. Decisive 
for the diagnosis are membranes of closely 
packed neoplastic cells arranged in several 
rows, imitating the embryonal retina (and 
medullary epithelium). These membranes 
often form diktyoma clefts or rosettes (Fig. 
7) with a limiting membrane and a lumen 
corresponding to the cavity of the primary 
optic vesicle or the medullary tube. In all 
diktyomas there are areas containing tubules 
composed of a single layer of epithelium that 
imitates adult ciliary epithelium. There are 
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Fig. 6 (Andersen). Epithelioma (adult type of medullo-epithelioma), benign, from ciliary unpigmented 
epithelium (case contributed from Dr. A. R, Irvine, Jr., Los Angeles). 





Fig. 7 (Andersen). Diktyoma, malignant. Diktyoma rosettes and clefts with transitions into ciliary 
epithelium-like tubules and membranes (left). 
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Fig. 8 (Andersen). 
Queiroz, Minas Gerais, Brazil}. 


Malignant 


gradual transitions from this tubular epithe- 
loma component to the diktyoma compo- 
nent, the diktyoma rosettes and clefts. These 
features are preserved in the still more rare 
malignant form of diktyoma, the tumors al- 
ways showing embryonal retinal and ciliary 
differentiation. In addition, some diktyomas 
show astroblastic differentiation, with forma- 
tion of glial tissue consisting of protoplasma- 
tic or fibrillary astrocytes, eventually forming 
a real astrocytoma (Fig. 8). Homer Wright 
“rosettes” without a real lumen or a limiting 
membrane are also noted (Fig. 9). 
Sometimes diktyomas may show neuro- 
“blastic differentiation with large ganglioform 
cells in glial tissue (Fig. 10). By electron mi- 
croscopy of a diktyoma, Iwamoto, Witmer, 
and Landolt*? found microvilli, terminal bars 
and cilium-like structures suggesting epen- 
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dymal origin, but no outer or inner seg- 
ments. Recently, electron microscopic stud- 
ies in two cases of malignant diktyoma by 
Zimmerman, Font, Reeser, and Andersen”? 
seem to indicate that rhabdomyosarcomatous 
differentiation may take place in large gan- 
glion-like cells. Imitations of choroidal plexus 
and gemistocytes are seen in a single case 
described by Fralick and Wilder.** 

Cartilage in primary persistent hyperplas- 
tic vitreous is a common feature in diktyo- 
mas (Fig. 11) as it is in retinal dvsplasia 
caused by trisomy 13.% It seems most likely 
to me that the formation of cartilage is a 
metaplasia occurring in the mesodermal 
component of the primary vitreous, indicat- 
ing the very early pathologic conditions of 
both diseases (the primary vitreous 1s 
formed between the 13th and the 65th mm 
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stage). This cartilage does not take active 
part in the tumor formation in diktyomas. 
Incidentally, a cartilage-producing embryonal 
intraocular tumor was shown by Rones.*® 

In 1957, Reese®® published a report of a 
unique malignant diktyoma located in the 
posterior retina and optic nerve. Recently, 
on clearing out old materials in our Danish 
ophthalmic pathology laboratory, I found a 
76-year-old specimen labeled “Angioma of 
optic nerve, Bentzen, Heidelberg, 1894.” 
The Danish ophthalmologist, Bentzen, vis- 
ited the famous eye clinic in Heidelberg in 
1894 and he must have brought the slides 
home. They show a malignant diktyoma 
from the posterior retina and optic nerve 
(Fig. 12) with the same features as Reese’s 
case. Many years ago the two famous oph- 
thalmic pathologists Verhoeff from Boston 


ao woe 
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Figure &. 
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and Fuchs from Vienna fought a formidable 
battle about the priority of the first cases of 
diktyoma.?77* They should have known that 
a much older case with a still more rare loca- 
tion existed hidden at the bottom of a cup- 
board in a Danish hospital. The case has 
never been recognized as a diktyoma and I 
have been unable to trace the origin in Co- 
penhagen as well as in Heidelberg. 

Diktyomas are not choristomas of brain 
tissue but retinal hamartomas.?? The most 
interesting feature in diktyomas in my opin- 
ion is that they reflect an early embryonal 
stage of the retina, disappearing after the 
two first fetal months. [ do not say that these 
tumors necessarily have to start at that time 
but the histopathologic findings suggest that 
they originate from tissue in that early em- 
bryonal stage. 





9 (Andersen), Homer Wright “rosette” without lumen or limiting membrane. Same case as 
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Fig. 10 (Andersen). Diktyoma, benign, with formation of large ganglioform cells (case contributed by 
Dr. H. Stone, Beverly Hills, California). 


What can we learn from these peculiar 
forms of differentiation in retinal tumors 
and in retinal dysplasias of different origin? 
I feel convinced that genuine rosettes repre- 
sent a morphologic imitation of the neural 
tube in dysplastic conditions as well as in tu- 
mors of the retina and brain. Rosette forma- 
tion is a rather primitive sort of differentia- 
tion, however, reflecting the first weeks of 
the embryo. The very fact that dysplastic ro- 
settes can be provoked by damage of em- 
bryonal tissues (e.g., by radiation) suggests 
that it is an abnormal, rather primitive dif- 
ferentiation. In other terms, we could call it 
a cell proliferation in tissues of ependymal 
origin caused by certain nonphysiologic 
stimuli reverting the tissue into an early em- 
bryonal direction. 

It is fascinating that the capacity for pro- 
ducing rosettes is preserved in the em- 


bryonal type of medullo-epithelioma, the dik- 
tyoma, and in another tumor of early child- 
hood, the retinoblastoma. Mechanically, ad- 
herence of the ependymal cells at the outer 
margin at the terminal bars may perhaps ex- 
plain the tendency to rosette formation dur- 
ing cell proliferation, as well in dysplastic 
retinal conditions as in these retinal tumors. 
The ability to form dysplastic rosettes is lost 
a few years after birth, while tumor rosettes 
may be produced in the rare cases of retino- 
blastoma in adults. 

Maybe the dysplastic and tumor rosettes 
reflect a disturbance of environmental-condi- 
tioned processes, a de-repression of some 
genes (Warburg and Andersen**). If the 
normal repression of gene action, occurring 
around the fifth to sixth fetal week, does not 
take place properly, the repression is de- 
pressed, 
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Pig. 12 (Andersen). Malignant diktyoma from posterior retina and optic nerve. Case from 1894, origi- * 
nally described by Bentzen as angioma of optie nerve. i ` . 


VOL. 71, NO. 1 


SuMMARY 


_ A comparison is made between dysplastic 
‘rosettes and tumor rosettes in  retinoblas- 
tomas and diktyomas (the embryonal type 
of medullo-epithelioma). In both conditions 
genuine rosettes are supposed to represent a 
morphologic imitation of the neural tube. 
Rosette formation is considered to be a 
rather primitive sort of differentiation, re- 
flecting the first weeks of the embryo. The 
tendency to rosette formation during prolif- 
eration, whether it be in dysplastic retinal 
-conditions or in retinal tumors, may perhaps 
be explained by adherence of the ependymal 
= cells at the terminal bars. A disturbance of 
environmental conditioned processes, a de- 
repression of genes, is suggested. 
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PHOTOCOAGULATION OF CIRCINATE MACULOPATHY IN 
DIABETIC RETINOPATHY 


Haroip F. Sparrer, M.D. 
New York, New York 


The macula may be damaged in several 
ways in diabetic retinopathy. Among the ma- 
jor causes of macular pathology are intra- or 
preretinal hemorrhage, retinal detachment of 
a diabetic type with vitreous traction me- 
chanically detaching the retina, edema of the 
macula without exudate, and edema of the 
macula associated with perimacular hard ex- 
udates. It is to the last problem that this pre- 
liminary report is directed. The former three 
manifestations of diabetic retinopathy can be 
controlled only indirectly by modifying the 
underlying disease process. In theory, pitui- 
tary surgery or extensive photocoagulation 
may modify the hemorrhagic and prolifera- 
tive manifestations of diabetic retinal vascu- 
lar disease. The effectiveness of these thera- 
peutic modalities, however, is still under in- 
tensive study with no universal agreement as 
to which therapy should be or is best in mod- 
ifying the disease. The primary goal of all 
treatment is retention of vision, the major 
portion of which resides in the macular area. 
This paper evaluates a technique of directly 
attacking one manifestation of retinopathy, 
edema associated with hard exudates which 
seems to have a predilection for the macula. 
It is one major manifestation of diabetes 
which can be precisely treated with the re- 
sults visible and subject to evaluation in a 
relatively short period of time. 


Hard (lipid, waxy) exudates identify the’ 


%, 


site of microvascular pathology. These exu- 
dates are frequently found in diabetic retinop- 
athy and the incidence seems to be related to 
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the duration of diabetes. It is my impression 
that the predilection for the macular region 
is particularly striking in maturity-onset dia- 
betics. It is unfortunate but true that such a 
manifestation of diabetes in the older age 
group would have its greatest impact on the 
macula. Many of these patients have mini- 
mal extramacular manifestations of diabetic 
retinopathy with few proliferative signs and 
little significant hemorrhagic activity. 
Therefore, the isolated exudative reaction in 
the macular region can have grave conse- 
quences for comfortable vision in later life. 

The exudates are usually well defined, 
small in size, refractile, and are not associ- 
ated with abnormal retinal pigmentation. 
The shape of these exudates is variable but 
usually is irregular. The pattern of distribu- 
tion of the lipid deposits ranges from a few 
isolated spots to large dense plaques. One 
characteristic form taken by the exudates is 
that of a ring (Fig. 1), partial or complete, 
of varying size ranging from one-third to 
four disk diameters. These rings or circinate 
lipid complexes are most often located in the 
macular region with the outer circumference 
passing near to or through the fovea. Typi- 
cally, the ring is temporal, above or below 
the macula, rarely nasal to it. The circinate 
complex consists of a central area of moder- 
ately edematous retina with unusually large 
microaneurysms and occasional dot hemor- 
rhages. 

Fluorescein studies reveal that the retina 
enclosed by the cluster of hard exudates is 
abnormally permeable to fluorescein ( Fig. 2) 
There is late leakage of the dye commencing 
in the center of the complex and spreading 
centrifugally to the lipid borders. It is pre- 
cisely this advancing margin of edema which 
would seem to compromise macular visual 
function as the sensory elements are me- 
chanically distorted by the swolten retina. Iñ 
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Fig. 1 (Spalter). Left eye. Typical circinate ring 
complex involving fovea present for two years. 





Fig. 2 
three 
staining in center of circinate complex. 


(Spalter). Fluorescein angiogram taken 
minutes after injection. Note fluorescein 


addition, it can be postulated that the obvious 
circulatory abnormalities lead to deprivation 
of the normal retinal nutrition. This anoxia 
- in turn results in tissue damage shown func- 
tionally by visual loss and is identified by the 
* accumulation of lipid and protein materials 
a e ~ deposited as “hard” exudates at the outer 
margins of the damaged region. Wise’ has 
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postulated that it is this anoxic stimulus 
which leads to ‘“vasoformative” factors 
which certainly must be active in this contin- 
ued development of diabetic retinopathy. 
Such a regional ring type of cluster of hard 
exudate surrounding areas of abnormal reti- 
nal circulation can be seen in Coats’ disease, 
disciform macular degeneration, retinal an- 
gioma, retinal vein thrombosis, and sickle 
cell retinopathy. The lipid complexes associ- 
ated with these diseases may reflect poor ab- 
sorption of the normal products of retinal 
metabolism because of the vascular distur- 
bances of venous stasis and arteriovenous 
shunts. The diabetic lipid complex on the 
other hand is more probably secondary to ab- 
normal retinal metabolism with hyperperme- 
ability of the capillary system. In the diabetic 
fundus fortunately this type of pathology of- 
ten commences peripheral to the macula. 
This permits time for therapeutic interven- 
tion before macular function is irreversibly 
affected by progression of the retinal edema. 

The natural history of these circinate com- 
plexes is not precisely known. Recently, in- 
vestigators? have paid increasing attention to 
this problem because of the interest in phar- 
macologic means of modifying the develop- 
ment of the lipid exudates through choles- 
terol synthesis inhibitors. It is estimated that 
the ring form of waxy exudates may require 
several years to disappear spontaneously. 
The smaller isolated clusters of deposits may 
spontaneously regress in a period of four or 
more months. The dense central creamy, yel- 
low plaques of relatively large size often ap- 
pearing with refractile, cholesterol-like de- 
posits in the macula may take many years to 
resolve. 

The critical judgement to be made is 
whether regression of these perimacular le- 
sions results in visual improvement. For if 
this is the case, accelerating absorption of 
these complexes therapeutically would be of 
potentially great benefit in a large number of 
diabetic patients. In senile macular degenera- 
tion when macular edema and exudates re- 
solve, retinal pigment disturbances and reti- 
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suffer. Prolonged medical therapy with clo- 
fibrate at this time could not be prophylactic 
since the time requirement of many months 
for pharmacologic improvement would permit 
continued involvement, often irreversible, of 
macular function. If, however, the central 
area of microaneurysms and incompetent mi- 
crovascularization can be rapidly eliminated 
then the marginal area of anoxic tissue with 
secondary edema might effectively be restored 
to a more normal circulatory supply with re- 
versal of the edema. 
_ This concept has been the rationale for di- 
-rect and early photocoagulation therapy to 
- the center of the circinate lipid complexes. 
=> A priori reasoning suggests that closure 
of the vascular leakage sites in the center of 
the ring (Fig. 3) should prevent further reti- 
nal edema, allow rapid absorption of the 
hard exudates, and reduce visual morbidity. 
Published reports by Meyer-Schwickerath® 
and Welch’ indicate that such a theoretical 
consideration is confirmed by clinical results. 
In these papers fairly random coagulation 
treatments to areas of hard exudates would 
-= often result in dramatic clearing of the 
= exudates in a much shorter time than spon- 
“taneous regression requires. 
The use of photocoagulation energy to de- 
= stroy abnormal vasculature has been well es- 














= Fig. 3 (Spalter). Schema for photocoagulation of center of circinate complex. 
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tablished in diseases such as retinal telan- 
giectasia or Coats’ disease.** It has been pre- 
viously observed that hard exudates adjacent 
to areas of capillary abnormality in Coat’s 
disease often resolve following photocoagu- 
lation. Experience has also shown that the 
use of light energy whether by xenon arc or 
laser within the temporal arcade of vessels in 
close proximity to the fovea is quite safe in 
experienced hands.*+5 

I decided that in the diabetic population 
undergoing photocoagulation therapy for di- 
abetic retinopathy*® special emphasis on 
macular and perimacular circinate hard ex- 
udative complexes would be undertaken. At 
first conservatism and timidity dominated 
the clinical trial. Peripheral ring complexes 
in nonvital areas were treated. It was noted 
that if the ring circumscribed an area equiv- 
alent only to the 4.5 degree focal spot of the 
xenon arc coagulator then a single coagula- 
tion of this size was all that was required to 
initiate satisfactory clearing of the exudates. 
The rapid resolution of the surrounding ex- 
udates encouraged bolder approaches to the 
problem. The impression created by our ex- 
perience was that the greater the intensity 
used in coagulation the more rapid the disap- 
pearance of the exudates. Therefore, most 
treatments were designed to produce a dis- 
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tinct whitening of the retina. 

The xenon arc coagulator was used 
throughout because of its efficiency in de- 
stroying microaneurysms and small vascular 
systems, The ruby laser coagulator does not 
satisfactorily destroy tissue which is rich in 
blood such as blood vessels; rather, the ruby 
beam passes freely through the vessels. De- 
spite these theoretical considerations, I did 
attempt laser therapy in several cases but 
found it ineffective. As the xenon arc energy 
passes through areas of edema, it is interest- 
ing to note that the pigment reaction is not 
very striking. We can presume that before 
reaching the pigment epithelium, a consider- 
able amount of energy is absorbed by the 
rich amount of extra cellular protein within 
the edematous tissue preventing full energy 
levels from striking the pigment layer thus 
preventing dense pigment scars. 

Despite the small number of coagulations 
required in many cases, retrobulbar injec- 
tions for akinesia were always employed. 
The importance of a perfectly immobilized 
globe when coagulating near the fovea can- 
not be overemphasized. It is in this area 
where severe complications can easily occur 
from a single misplaced coagulation. 

The early clinical effects of treatment can 
be observed within 10 days at which time the 
hard exudate in a few areas may appear 
somewhat less dense. This is followed by a 
diminution in size of each of the exudates but 
not a contraction in the diameter of the ring. 
As central pigment accumulates the lipid ex- 
udates diminish to invisibility in a large part 
of the circumference of the ring over a pe- 
riod of weeks to months (Fig. 4). 

The subjective changes are more variable 
in terms of patient symptomatology. Numer- 


D> 


Fig, 4 (Spalter). Top: Prephotocoagulation. 
Right eye. Vision 20/70. Center: Same patient, 20 
days after photocoagulation. Bottom: Same patient 


nine weeks after photocoagulation. Vision 20/40. 
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ous patients will note a pronounced worsen- 
ing of vision within 24 hours of treatment. 
This decrease of visual acuity, often three or 
more lines on the Snellen chart, may last 
seven to 14 days. It seems to be correlated 
with the increased edema and exudative re- 
action occurring post-photocoagulation when 
treating near the macula. As it is expected 
this edema resulting from treatment subsides 
and prephotocoagulation acuity is regained. 
The patient must be told about the possibility 
_of this immediate effect on acuity to allay his 
-natural fear and alarm at the presence of this 
: symptom. In successful cases, over a period of 
-weeks the patient may observe some gradual 
-but definite improvement in acuity, usually 
-best observed at reading distance. Improve- 
ment of vision, however, is not the primary 
goal of treatment nor do we stress this fact 
to the patient. Rather, in the face of progres- 
sive perimacular edema, stabilization of vi- 
sion is the desired objective. Improvement in 
acuity in addition to stabilization is consid- 
ered an agreeable dividend but not a prime 
consideration. 

Of the previous 160 patients with all 
forms of diabetic retinopathy whom 1 have 
"treated with photocoagulation, a total of 40, 
or 25%, had circinate lipid complexes. 
-Twenty patients of the group with circinate 
“exudative maculopathy were selected for 
specific treatment of the lipid complexes. 
The pretreatment visual acuity of the pa- 
tients varied from hand movements to 20/ 
20. The wide spectrum of acuity represents 
the varying extent of macular involvement 
by the retinal edema and exudates. 

At one extreme of the spectrum of treat- 
ment is a patient whose fundus photograph 
(Fig. 5, top) shows a dense plaque of ex- 
udate in the macula which limited the patient’s 
vision to hand movements for more than two 
years. The extensive photocoagulation scars 
` present six months later can be seen sur- 
rounding the fovea (Fig. 5, bottom). The 
central plaque which normally would take 
everal years to absorb spontaneously is 
f iarkedly reduced in size and density. De- 
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Fig. 5 (Spalter). Top: 
after photocoagulation treatment. 
movements. Bottom: 
Vision 20/400. 


Right eye 10 minutes 


Vision: Hand 
Same fundus six months later. 


spite underlying retinal atrophy, visual acu- 
ity has improved to 20/400. Another exam- 
ple of successful therapy is shown in Figure 
6. After a mature cataract was removed 
from this eye the best acuity obtained was 20 
/400 because of the circinate lipid complex 
with edema in the macula (Fig. 6, top). Ten 
weeks following photocoagulation to the cen- 
ter of the complex visual acuity improved to 
20/40 with a noticeable reduction in the 
edema and lipid deposits (Fig. 6, center). / 





VOL. 71, NO. 1 


lems throughout the lifetime of the individ- 
ual would limit the long-term effectiveness 
of any photocoagulation treatment program. 
However, the shortened life span of the dia- 
betic patient who has clinical vascular com- 
plications’? makes the short-term effective- 
ness of any program to preserve sight rela- 
tively more meaningful. 
¿= Possible complications from photocoagu- 
lation therapy are numerous and potential 
hazards must constantly be considered 
throughout the treatment program. Those 
not knowledgeable in the use and abuse of 
the photocoagulator are ill advised to under- 
ake this form of treatment, especially when 
yorking close to the vital sensory areas of 
the macula and fovea. The surgeon must 
~ ayoid damage to the macular venous drain- 
age system by adequate spacing of the coag- 
ulation treatments. The focal size of each co- 
agulation should be as small as possible for 
the required retinal area to be treated. Of 
particular concern is the possible production 
of retinal shrinkage when treating near the 

fovea. Energy levels must be maintained at a 
- minimum to avoid overheating the surround- 
< ing retinal tissue or vitreous. This problem 
-with resulting irreversible macular damage 
“has been avoided to date in this currently re- 
ported series. The dread complication of 
<- “photocoagulation of the fovea itself is an ev- 
© erpresent danger when photocoagulating in 
the macular region. Again, the experience of 
the surgeon is paramount and constant atten- 
tion to retinal landmarks is of critical impor- 
tance. 

In conclusion, this preliminary study has 
encouraged me to continue evaluation of 
photocoagulation therapy for this particular 
manifestation of diabetic retinopathy. Cu- 
mulative knowledge of the effectiveness of 
photocoagulation in vascular disease sup- 
ports the rationale for this approach to ther- 
apy of circinate lipid exudates in the macular 
_. region. Eyes already affected by the lipid- 
_ edema complexes as well as those threatened 
by perimacular complexes are considered for 

therapy. The high incidence of this type of 
~ 
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pathology in persons with maturity-onset di- 
abetes, often as the only vision threatening 
manifestation of their retinopathy, makes an 
effective therapeutic program especially de- 
sirable. 

Fundus photographs, fluorescein studies, 
and visual acuity confirm the beneficial 
effects of treatment in over one half of the | 
group of patients. Comparing the known 
natural history of circinate lipid complexes 
to the rapid change of these complexes in the 
treated patient illuminates the clinical effi- 
ciency of the photocoagulation. The value of 
this technique in preservation of vision on 
a short-term basis is promising. The paucity 
of therapeutic aid for the diabetic patient 
with ocular complications encourages vigo- 
rous pursuit of all reasonable lines of inves- 
tigation. 
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OPHTHALMIC MINIATURE 


I can compare this procedure with one that I once observed in the 
work of an artist in Paris. The artist was painting a picture of an old 
building near the medical school. He spent a long time mixing a color on 
his palette that would exactly match a spot on one corner of the building, 
and when he was satisfied with his mixture he put a small spot on his 
canvas at the proper place. He then went on to another small spot, and at 
the end of the first day he had only four or five spots. After a week the 
spots numbered about a hundred, but they matched precisely the colors 
of the different small areas of the building, a road, and some trees. The 
artist showed me another painting done in the same way, but in which at 
the end the dots of color had been smeared together to give a statistical 
mean, Unfortunately this painting lacked the realism and freshness of 
the unfinished one, and for me it had lost its attractiveness. 

Sensory Inhibition 
Georg von Békésy, 1967 
Princeton Press, p. 3 








THE PATHOLOGIC HEMODYNAMICS OF 


DIABETIC RETINOPATHY: 


A THEORY 
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New York, New York 


It is evident that venous dilation and mi- 
croaneurysms represent the earliest clinical 
manifestations of diabetic retinopathy, but 
the precise cause of both entities remains ob- 
: scure. As the pathologic process progresses, 
-there is widespread formation of microaneu- 
_ rysms, retinal edema, retinal hemorrhages 
hard and soft exudates. Veins become 
ore dilated and irregular, neovasculariza- 
on becomes prominent and vitreous hemor- 
1; ges occur. With the passage of time, neo- 
< vascularization becomes generalized in the 

midperiphery of the fundus, and glial tissue 

proliferation occurs near the great vessels 

and peripapillary region. These glial areas of 

retinitis proliferans become well entrenched 

with intertwining arborizations of neovascu- 

lar tissue. Vitreous attachments to the glial 

tissue eventually may exert sufficient trac- 
_ tion to produce a central retinal detachment. 
_ Prolonged detachment of the retina may be 
ccompanied by subretinal exudation, retinal 
ophy and recurrent hemorrhages. The 
al condition of a diabetic eye can vary 
ithin a wide range depending on the devel- 
opmental preponderance of hemorrhages, 
glial tissue, or vitreous changes. 

In this communication, a continuum of he- 
modynamic events that occur in diabetic reti- 
nopathy is proposed. These events may occur 
in sequence in certain areas of the eye, or 
concurrently in different areas of the same 
eve, The introduction of the concept of Ber- 
noulli’s principle into the blood flow consid- 
erations has provided a basis for the expla- 
nation of many ophthalmoscopic findings in 

the diabetic eye. A multitude of variously 
_ effective shunting systems, operating at dif- 
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ferent pressures and flow rates and competing 
actively for the available blood, determine 
the death or proliferation of certain cellular 
complexes in the retina. The consideration 
of the proposed thesis will shed additional 
understanding on diabetic retinal angiopathy 
with respect to the role of the initial micro- 
vascular shunts and the resulting gross he- 
modynamic alterations. Ultimately, the goal 
of this study is the creation of a rational sys- 
tem for therapeutic photocoagulation—one 
that attacks the basic hemodynamic abnor- 
malities. 


DEVELOPMENTAL STAGES 


Distal vascular shunt stage—The develop- 
ment of arteriolovenous shunts may proceed 
slowly over an extended period of time be- 
fore and during the development of meta- 
bolic imbalance in diabetes.>? During this in- 
terval, continual biochemical insults and im- 
balances affect the capillary structure of the 
retina and lead to a physiologic incapacita- 
tion of the mural cells.** As the mural cells 
become incapable of maintaining the tone 
of certain precapillary vessels, a gradual di- 
lation and increase in the flow rate of these 
capillaries takes place. The dilatation of 
these particular capillaries eventually leads to 
the formation of preferential shunts that 
may remain permanent, directing a relatively 
large blood flow along these routes (Fig. 1). 

Individual capillary shunts occur initially 
at certain terminal arteriole zones in the 
macular and postequatorial retinal areas. Pe- 
riodic biochemical insults create the neces- 
sary damage to the involved vessels for 
shunt formation at both locations, but the 
more serious retinal changes usually occur 
earliest in the midperiphery for several rea- 
sons. First, the perfusion pressure is greater 
in the macular region, since it is nearer large 
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Fig. 1 (L'Esperance). Formation of A-V shunts. Diagrammatic representation of normal and diabetic 
retinal microcirculation, showing the development of permanently dilated vascular channels that shunt blood 
away from more peripheral retinal zones and increase the arteriolovenular flow rate. 


vessels and the optic disk, and macular tissue 
would tend to be more well nourished during 
the early phases of biochemical shunt forma- 
tion than the midperipheral retina. Second, 
the vascular anastomoses at the macula are 
much more developed and offer more aven- 
ues through which the processes of nourish- 
ment and metabolic waste removal can oper- 
ate. The macular retina, therefore, can re- 
main better compensated during the early 
stages of the disease although biochemical 
vascular damage and shunt formation are oc- 
curring in both regions at comparable rates. 
In both macular and midperipheral retinal 
areas, permanently dilated channels create a 
bypass of the blood flow away from more 
distal (i.e, parafoveal and peripheral 
retinal) vascular segments (Fig. 2). The dis- 
tal retinal areas involved may undergo rela- 
tive ischemia, tissue hypoxia, and general- 
ized loss of substance. Since the peripheral 
retinal areas are more vulnerable physiologi- 
cally (because of lower perfusion pressure, 
fewer anastomoses, and slower metabolite 
exchange) and decompensate more quickly, 


retinal damage and the reparative response 
are likely to be initiated earlier in these ar- 
eas. However, the ophthalmoscopically visi- 
ble defects, such as microaneurysms, may be 
first noticed in the paramacular and poste- 
rior pole region owing to the higher vascular 
pressure and possibility of vessel wall herni- 
ation. As the damaged peripheral retinal ar- 
eas increase in extent, the reparative reac- 
tion also increases and increased vasculariza- 
tion to the hypoxic, shunted retina occurs. 
Blood vessels grow from areas of less dam- 
aged arteriolar structure to the hypoxic reti- 
nal zone. This neovascularization travels 
along the line of least resistance, usually the 
internal surface of the retina. When either 
this neovascularization or true intraretinal 
vasodilation of previously formed channels 
has been established, the resultant vascular 
bed now constitutes a large volume shunt 
that connects more healthy arteriolar struc- 
tures with the venular side of the vascular 
tree (Fig. 3). Therefore, this point in the 
pathophysiologic history of diabetic retinop- 
athy is characterized by the initial biochemi- 
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Fig. 2 (L'Esperance). Diagrammatic representation of concurrent vascular shunt systems in the macular 
and peripheral retina. Initial chemical (1 and a) microshunts lead to secondary neovascular (2 and b} 
ingrowth into the hypoxic retina increasing the total blood flow. More proximal vascular shunts (3 and c) 
eventually occur that progressively diminish the blood flow to the peripheral shunts and retina. 











Fig. 3 (L'Esperance). Photograph showing the 
bined intraretinal dilated vessels and surface 
eovascularization that constitute a large volume 
rteriolovenular’ shunting system (arrows). 

+ 


cally-induced shunts, in both the macular and 
midperipheral areas, and the secondary neo- 
vascular and intraretinal shunts that operate 
together to increase the total arteriolovenous 
blood flow and velocity in the retina. 

O phthalmoscopic correlation—During this 
stage, early venous dilatation and microaneu- 
rysm formation usually are noted. Macular 
and paramacular edema may be present to a 
slight degree and early attempts at neovascu- 
larization or intraretinal vessel dilatation in 
the midzonal areas can be recognized. Occa- 
sional exudates in the paramacular region 
and scattered dot hemorrhages may be pres- 
ent. 

The Bernoulli effect—The combined ac- 
tion of the midperipheral biochemical and 
hypervascular (neovascular and intraretinal 


vasodilation) shunts greatly increases the _ 
amount of blood flowing through the retinal 


vascular tree. This increased flow of blood — 
through the peripheral A-V shunt network 
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Fig. 4 (L’Esperance). Diagrammatic representation of the development of the Bernoulli effect in the 
retinal vasculature. (1) Normal A-V perfusion through capillary systems. (2) Early macular and peripheral 
shunting with slight increase in main arteriolar fow-—no appreciable Bernoulli effect. (3) Advanced intra- 


retinal and neovascular shunt formation with moderate increase 
effect particularly apparent in decreased vascular perfusion. 


in arteriolar flow—prominent Bernoulli 
(4) Large volume, well established vascular 


shunts with greatly increased arteriolar flow rate-——-markedly severe Bernoulli effect with drastically reduced 


macular and para-arteriolar perfusion pressures. 


reduces the effective tissue perfusion pres- 
sure throughout the entire retina. In addi- 
tion, and more important, the rapid rate of 
velocity of blood flow through the main arte- 
rioles proximal (nearer the disk) to the large 
peripheral shunts creates a much greater drop 
in profusion pressure into tissue next to 
these high flow channels by virture of the 
Bernoulli principle (Fig. 4). This principle 
states that the tubular pressure at right an- 
gles to any swiftly flowing fluid decreases as 
the volocity of the fluid increases. In strict 
physical terms, the sum of the pressure and 
the kinetic energy per unit volume of a fluid 
flowing through a tube is a constant, or: 


Since the kinetic energy of a moving fluid is 
directly proportional to the square of its ve- 


locity, it can be seen that a small increase in 
velocity of the blood flow will cause a sizea- 
ble decrease in its perfusion pressure.® An 
extremely low perfusion pressure may re- 
sult, severely limiting plasma flow into these 
paravascular areas from the main blood 
stream. This restricted flow of nutrient ma- 
terial into areas (paravascular, macular, and 
optic disk zones) surrounding the high flow 
channels creates a relative tissue hypoxia in 
these regions which may lead to dilatation 
and damage of the involved capillaries and 
the establishment of prominent shunt sys- 
tems similar to those found in the midpe- 
ripheral retina. It must be emphasized that 
the Bernoulli principle exists at all times,, 
even normally, but becomes markedly 
effective and pathologically prominent as the 
flow rate in the larger arterioles increases be- 
yond normal limits. ' 
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Proximal vascular shunt stage—Since it 1s 
more hemodynamically advantageous for 
blood to flow through shorter shunting paths 
with less resistance to overcome, the more 
proximal shunts, nearer to the main arteri- 
oles or optic disk, will preferentially con- 
sume a greater amount of the total blood 
flow than peripheral or distal shunts. (Pig. 
5) This causes a relative decrease in the re- 
sultant blood flow to the peripheral tissue’s 
shunts and areas of neovascularization. Af- 
ter an interval when the proximal and pe- 

ripheral shunts are channeling equal volumes 
of blood, the proximal shunts eventually 
“steal” the greater portion of the available 
“blood supply thereby slowly creating a hy- 
- poxic situation in the more peripheral vascu- 
lar bed (Fig. 5). This hypoxia may lead to 
extensive damage of these tissues and is- 
chemic rupture of the neovascular and resid- 
ual shunt vessels that remain in that area. At 
this point, this resultant hypoxic tissue stim- 
ulates an additional neovascular response 
with the creation of more blood channels that 
eventually contribute to the total shunting 
capacity. As this cycle extends and the 
_ shunting network in the periphery expands, 
so does the Bernoulli mechanism in the 
a proximal high flow channels, thereby creat- 
Ae more proximally located areas of hyp- 
~oxia, eventual capillary dilatation, and fur- 
ther shunting of the blood flow through ves- 
sels closer to the optic disk (Fig. 6). 
Ophthalmoscopic — correlation—-Macular 
and paramacular edema, hemorrhages and 
exudates are more evident and their re- 
spective prominence in this region and other 
areas depends upon the degree of hypoxia, 
severe disability, or death of tissue that ex- 
ists. Neovascularization and intraretinal va- 
sodilatation, especially in the midperipheral 
areas, are widespread, although early neovas- 
cular changes can be observed more centrally 
«ue to the increasing effect of the proximal 
ai e 
Stage of glial proliferation—The ex- 
rely low perfusion pressure along large 
ferioles \ with a high blood flow rate creates 
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Fig. 5 (L'Esperance). Shunting areas in diabetic 
retinopathy. Diagram showing the peripheral and 
foveal hypovascular zone (black), distal shunt zone 
(white), proximal shunt zone (gray), and disk 
shunt zone (inner white). 


a relative hypoxia of the tissues surrounding 
these channels. As these tissues are damaged, 
the more sensitive neural fibers degenerate 
allowing only the more rugged glial suppor- 
tive tissue to exist and proliferate. This tis- 
sue characteristically forms along the large 
vessels radiating from the disk and it eventu- 
ally becomes hyperplastic with the influx of 
newly formed vessels. If the high flow vas- 
cular shunt is well established, large, and ex- 
tends from the superior to the inferior tem- 
poral (or nasal) vessels, the retinitis prolif- 
erans may be seen to circle the macular re- 
gion in a circinate manner along the large 
noa vessels (Figs, 7 and 8). Since 
many shunts eventually form between the 
closely approximated arteriole and vein in an 
almost direct communication, the resulting 
neovascularization and glial proliferation 
will also preferentially follow these large 
vessels (Fig. 9). This stage of glial prolifer- 
ation progresses slowly and occasionally is 
marked by the partial clearing of the periph- 
eral hemorrhages and microaneurysms ow- 
ing to the decreased perfusion pressure in 
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“ig. 6 (L'Esperance). Diagrammatic representation of the pathologic hemodynamics occurring in dia- 
betic retinopathy. The continuum of peripheral shunt, secondary neovascularization, more proximal shunt 
and its resultant neovascularization are shown in progressive stages from 1 through 8. The distal shunt 


(2~3), proximal shunt (4-6), and disk shunt (7-8) stages demonstrate the continual march of these vascu- 
lar abnormalities toward the optic disk. 





Fig. 7 (L Esperance). Photograph showing neo- Fig. 8 (L'Esperance). Photograph showing neo- 
vascularization, capillary vasodilation, and shunt- vascularization and marked glial proliferation along 
ing channels (arrows) located proximally near the a temporal high velocity arteriolovenular shunting 
optic disk. system (arrows), 
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Fig. 9 (L’Esperance). Macroshunting and glial 
proliferation zones. Diagram showing common zones 
for the development of macroshunts and glial pro- 
liferation. Shunts may occur between different vas- 
cular arcades (wide arrows) and between arteriole 
and venule in the same arcade (small arrows). 


these particular dependent vascular beds 
caused by the high flow fibrovascular shunts. 
Ophthalmoscopie correlation—Large fans 
of glial tissue usually associated with an in- 
_terlaced arborizations of neovascularization 
~ can be observed initially along the great ves- 
_ sels often temporally. This proliferated tis- 
gue envelops the well-entrenched shunts that 
exist between adjacent arteriole and vein, be- 
tween nasal and temporal great vessels, or 
between superior and inferior vessel systems 
on the same side of the disk. When the latter 
situation is located temporally, as it often 1s, 
the retinitis proliferans circles the macular 
region with relatively clear, almost normal 
appearing retina in other areas. This paucity 
of visible retinal abnormalities represents 
dramatically the capability of the Bernoulli 
principle to lower surrounding vascular 
pressures below the herniation (microaneu- 
rysm) or rupture (hemorrhage) level. Hem- 
orrhages, however, may be observed at the 
base of the glial tissue mounds due to in- 
_ creasing vitreous traction upon these prolif- 
“erated areas. 
=o Disk shunt stage—Dilatation of the ves- 
 sele, epipapillary and peripapillary neovascu- 
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larization, and glial proliferation in the region 
of the optic disk represent the final and ulti- 
mate stage of the proximal march of the shunt 
systems. The buildup of an arteriovenous 
anastomosis at the disk will steal blood from 
the rest of the vascular network of the retina 
and will constitute the site of preferential 
vascular proliferation (Fig. 10). As the disk 
shunt develops, glial and fibrovascular tissue 
increases around the disk with a decrease in 
the relative importance of the outlying 
shunts. A concurrent lowering of the total 
retinal blood flow and the pressure head will 
eventually result in a decrease in the Ber- 
noulli effect as well as the number of observ- 
able microaneurysms, hemorrhages, and ex- 
udates. 

Ophthalmoscopic correlation—Tuits of 
vascular tissue on the disk, later reinforced 
by glial tissue, represent the most effective 
retinal A-V shunt. The disk shunt may be- 
gin at any time during the proliferative 
phase of diabetic retinopathy, but usually be- 
comes prominent later in the course of the 
disease. Fibrovascular tufts may be seen to 
extend from the disk into the vitreous or 
more peripheral retinal areas. The glial over- 





Fig. 10 (L’Esperance). Photograph showing in- 
ferotemporal arteriolovenular shunting and high ve- 
locity channels with paravascular glial proliferation. 
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growth at the disk usually becomes confluent 
with the retinitis proliferans located along 
the great vessels creating a massive gliotic 
vascular shunt around portions of the poste- 
rior pole. As noted, the appearance of the 
retina may improve with increased efficiency 
of the disk shunt because of a normalization 
of the retinal vascular hemodynamics. 

Stage of intravitreal proliferation—It ap- 
pears that intravitreal proliferation can take 
place in three particular situations : 

1. If the posterior vitreous face has re- 
mained attached to either the paramacular, 
paravascular, peripapillary, or localized reti- 
nal area, the resulting collagen framework 
provides an ideal support for intravitreal 
growth (Fig. 11). 

2, A hemorrhage into the vitreous from 
the retinal vessels eventually provides a fib- 
rous membrane that has sufficient tensile 
strength to support the intertwining neovas- 
cular processes that extend from the retina 
toward the central vitreous. 

3. Intravitreal vascular growth can occur 
on the basis of glial proliferation from the 
retinal surface. Proliferation of both the 
glial and the vascular systems takes place at 
a rate that is mutually beneficial, creating a 
mount of tissue extending into the vitreous. 
This particular stage can occur any time pro- 
vided the supportive framework into the vit- 
reous is present and the necessary neovascu- 
lar response has been elicited. It is therefore 
not uncommon to find localized areas of fb- 
rovascular proliferation in the midperiphery 
of the retina as well as in the area of the op- 
tic disk depending where the A-V shunt has 
developed and where the neovascular re- 
sponse has occurred. 


COMMENT 


The drastic, progressive course of diabetic 
retinopathy has been explained, in part, by a 
thesis involving the role of pathologic hemo- 
dynamics occuring in the diseased retina. 
The primary, basic cause of the initial ab- 
normality--the dilated, atonic precapillary 
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Fig. 11 (L'Esperance). Photograph demonstrat- 
ing peri- and epipapillary neovascularization that 
constitutes an efficient vascular disk shunt (arrows). 


sphincter or metarteriole-——is still uncertain. 
It has been postulated that these capillary 
and precapillary vascular changes are due to 
the degeneration of centrifugal retinal 
nerves or the surrounding nervous elements,’ 
abnormal glycoprotein metabolism,” vascu- 
lar basement membrane disease, retinal ve- 
nous hypertension,® mesodermal intercapil- 
lary bridges,*® and pericyte degeneration.’ 
Perhaps, the precapillary sphincter is ac- 
tively stunned into its atonic dilated state by 
some metabolic alteration and the microso- 
copic pathologic changes observed in the ca- 
pillaries are not the cause, but the result of 
this subtle change. Degeneration of the sur- 
rounding nervous elements, microaneurysm 
formation, ruptured capillaries, basement 
membrane thickening or reduplication, in- 
tercapillary bridges, and similar defects 
would appear to be the result of the hypoxia, 
malnourishment, and decreased perfusion 
caused by a nearby capillary shunt short-cir- 
cuiting the blood away from the area. Even- 
tually the shunting network becomes wide- 
spread, efficient, and carries tremendous 
amounts of blood. Fewer large shunts trans- 
port the former flow of many smaller oneg 
and retinal areas of borderline nourishment 
no longer can be compensated. Weak retinal 
vessels collapse and become acellular, or nay 
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rupture from transient surges of increased 
systemic blood pressure. Retinal neural ele- 
ments degenerate while the supportive glial 
elements survive or proliferate. Throughout 
the retina—depending on the proximity of 
available nourishment and the requirements 
of the individual cellular element—disability 
or death of sensitive neural cells and prolif- 
eration of unchecked less metabolically de- 
manding supportive cells are occuring in a 
tragic balance. 

If the proposed theory is considered valid, 
_ certain ophthalmoscopic findings in diabetic 
» retinopathy could be explained. 

1. The relentless progression of the reti- 
nal abnormalities, despite adequate biochem- 
ical diabetic control, appears to result from 
the early formation of peripheral micro- 
shunts leading to hemodynamic alterations 
independent of the diabetic control. The late 
fundus changes are consequences of the flow 
patterns established by the shunting systems 
and, except for hemorrhagic activity, are not 
related to blood sugar levels. 

2. Glial proliferation is considered, in this 
thesis, as a reaction to hypoxia secondary to 
decreased perfusion pressure around high 
velocity blood channels. This glial response 
along high velocity A-V shunts may involve 
the posterior hyaloid in a “vitreoretinitis’’ re- 
action that creates a vitreoretinal adhesion 
which leads to a central retinal detachment, 
if the vitreous contraction is severe. 

3. Macular edema is thought to be the re- 
sult of a metabolic and nutritional deficiency 
secondary to decreased perfusion of that re- 
gion. Blood is shunted away from the para- 
foveal end arteries and the macular blood 
pressure is lowered by the Bernoulli effect in 
the increasingly higher velocity main arteri- 
oles. Rupture of damaged terminal vessels 
may occur and exudate material composed of 
phagocytized cellular elements may accumu- 
late at the margin of decompensation. 

4. The peripapillary and epipapillary neo- 
_ vascularization is ragarded as representing a 
action to hypoxia in this region as in other 
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Fig. 12 (L’Esperance). Photograph demonstrat- 
ing a typical zone of intravitreal fibrovascular pro- 
liferation that has utilized the detached posterior 
hyaloid from the optic disk for support. 


areas of the fundus. However, five factors 
are different at the optic disk than in other 
retinal zones. 

First, the posterior hyaloid may remain at- 
tached to the optic disk, providing an excel- 
lent trellis-work for vascular growth (Fig. 
iZi; 

Second, the pressure head at the disk is 
higher than any other retinal area and suff- 
icient to balloon the neovascularization tufts 
into the vitreous. 

Third, the arborization of multiple layers 
of intertwining retinal vessels near the disk 
encourages early intraretinal vasodilation, 
efficient A-V shunt formation, and eventual 
epipapillary neovascularization. 

Fourth, shunting interconnections may be 
established between retinal and choroidal 
vessels, or between retinal and glial vessels— 
all prominent vascular systems. 

Fifth, systemic factors such as hyperten- 
sion, postural position, etc., bear a greater in- 
fluence on the disk vessels than other periph- 
eral vessels and must be considered carefully. 
Photocoagulative destruction of these areas of 
papillary neovascularization may not be in- 
dicated at all times, since these disk shunts 
may have a strong glial supportive element 
and would be more resistant to rupture. 
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In addition, the disk shunt may be acting 
as a safety valve to alleviate increased arteri- 
olar pressures when high resistance and vas- 
cular collapse have developed in the periph- 
eral vessel system. Destruction of this regu- 
latory disk shunt would then redirect blood 
into the decompensated retinal vessels at 
higher pressures with the possible conse- 
quence of vascular rupture. 

5. The beneficial effects of optic nerve 
atrophy, ipsilateral carotid occlusion, and ip- 
silateral glaucoma on the progression of dia- 
betic retinopathy can be explained on the ba- 
sis of decreased blood flow and velocity 
through the main arterioles, less prominence 
of the Bernoulli effect, less para-arteriolar 
hypoxia, and therefore less shunt formation 
and glial proliferation. Peripheral retinal 
ablation photocoagulation therapy and the 
scars of old peripheral chorioretinitis both 
exert an apparent retinopathy—inhibiting 
effect by the obliteration of midperipheral 
shunts (neovascular and _ intraretinal), 
thereby decreasing total retinal blood flow 
and the Bernoulli effect. Pituitary ablation 
may have its primary ocular effect by decreas- 
ing retinal blood flow and altering retinal 
hemodynamics beneficially, 

The ultimate proof of this hemodynamic 
theory of diabetic retinopathy can only be 
provided, at the present time, by the photoco- 
agulation of certain areas of the retina or 
vessel systems in order to reverse the patho- 
logic process—a clinical study now under- 
way. Fundus cameras capable of photo- 
graphing a large area of the posterior pole 
must be devised so that the entire retinal 
flow pattern of the diabetic eye can be re- 
corded by fluorescein cinematography. Mea- 
surement procedures for macular pressure 
and perfusion must be originated, perhaps 
ophthalmodynamometrically, in order to de- 
termine the state of decompensation of each 
individual eye. When this is accomplished, 
problems such as Coats’ disease, Eales’ dis- 
ease, progressive retrolental fibroplasia, tel- 
angiectasia of the retina, and hypertensive 
and nephritic retinopathy will be more fully 
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understood hemodynamically and therefore, 
therapeutically. 


SUMMARY 


A new theory of the pathophysiology of 
diabetic retinopathy is presented. This the- 
ory is based on the hemodynamic alterations 
that occur as a result of a continuum of ab- 
normal retinal events. The role of Bernoul- 
l?s principle, biochemically, induced vascular 
shunts, and neovascular and intraretinal sec- 
ondary shunts, proximal progression of 
shunting systems, and the glial response to 
hypoxia are discussed. This theory is incapa- 
ble of proof at the present time but hopefully 
will stimulate additional clinical and labora- 
tory investigations of diabetic retinopathy 
along hemodynamic lines. 
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JAMAICAN OPTIC NEUROPATHY IN IMMIGRANTS TO 
THE- UNITED SiATES 


Frank D. CARROLL, M.D. 
New York, New York 


Immigrants to the United States from the 
West Indies, especially Jamaica, occasionally 
display an ophthalmic syndrome with the 
following features: (1) bilateral reduction in 

- corrected visual acuity, often to 20/200 or 
_ less; (2) bilateral central or centrocecal 
-= scotomas; and (3) bilateral temporal pallor 
of the optic disks. 
-The purpose of this paper is to describe 
_ this condition in 22 such patients studied in 
- New York and followed for many years. My 
first encounter with the syndrome was re- 
ported in 1947 The history, signs, and 
symptoms of that first patient were typical 
of the other 21 that have been seen in the in- 
tervening 22 years. In brief, a 24-year-old 
Jamaican immigrant had a history of blurred 
vision that had developed at the age of 11 
years and had remained stationary since 
shortly after onset. When I first saw him 13 
_ years later (1947), both eyes had a corrected 
“visual acuity of 20/200, marked temporal 
~~ pallor of the disks, and corresponding cen- 
~~ trocaecal scotomas. 
A review of the entire series of 22 cases 
revealed the following characteristics : 

Race, sex, age--All 22 patients were West 
Indian Negroes, Twelve were females and 
10 were males. Their medical histories, as 
related by the patients themselves, were of- 
ten vague. This is not surprising since many 

of them had been in their adolescence when 
their vision first diminished, and it was 
many years later that they were trying to re- 
call the sequence of events for me. The re- 
ported average age of onset was 18 years, 
but the range was from infancy to age 40. At 
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the time of my first examination in New 
York the youngest patient was 24, the oldest 
54 (average age, 40 years). Vision had been 
impaired for from seven to 40 years (aver- 
age, 22 years) before this first examination 
in the Eye Department of the Vanderbilt 
Clinic of Presbyterian Hospital in New 
York. In the intervening years, of course, 
most of them had visited many other clinics. 

Locale of onset-~-Onset had occurred in 
Jamaica in 15 patients, in the Virgin Islands 
in three, in Haiti in two, in Barbados in one, 
and in Cuba in one. Several patients were 
born in other Caribbean countries, but stated 
that their amblyopia developed in Jamaica. 
(It is interesting that in one report from 
Birmingham, England, the author states that 
of 22 patients with this condition examined 
there, five claimed that the onset occurred 
after they left Jamaica.) 

Clinical picture—The corrected visual 
acuities varied from as much as RE: 20/30, 
LE : 20/70, to as little as 4/200 in both eyes. 
The average was from 20/100 to 20/200. In 
every case the optic disks showed temporal 
pallor, which was usually most marked in 
those with the greatest reduction in visual 
acuity and the densest scotomas. 

The bilateral scotomas were plotted in all 
cases. Nine had centrocecal scotomas (Fig. 
1), and 12 seemed to have only pericentral 
scotomas that did not connect with the blind 
spots (Fig. 2). One patient appeared to have 
a centrocecal scotoma in one eye and a peri- 
central defect in the other eye. 

Occasionally it was difficult for these peo- 
ple, who had had very little education, to 
cooperate adequately for the visual field 
tests, but in general the results were repro- 
ducible. It was usually much easier to outline 
the central or centrocecal scotoma for small 
red test objects (1 mm/1000 mm or 3 mm/ 
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Fig. 1 (Carroll). Bilateral centrocaecal scotomas in Jamaican optic neuropathy., 
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Fig. 2 (Carroll). Bilateral central scotomas ini Jamaican optic neuropathy. 
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test object. The peripheral fields were always 
normal. 

Clinical course—-I have followed these 
patients in our clinic for an average of 16 
years. One man was examined by me 35 
years after his first visit and his corrected 
visual acuity in both eyes had changed only 
from 20/100 on the first visit to 20/200 35 
years later. Another patient’s vision in both 
eyes apparently decreased from 20/200 to 20/ 

-400 over a period of 17 years. All the oth- 

2 os have seemed to have the same visual acu- 

ity and the same field defect for as many 

ears as it has been possible to follow them. 

Associated neurologic disease—Nerve 

_ deafness was present in three of the 22 pa- 

-© tients. This was consistent with a number of 

other reports, including mine of 1947, 
which stated that approximately 10% of 
these patients have nerve deafness. Some au- 
thors? feel that the partial optic atrophy and 
the occasional nerve deafness are only part 
of a disseminated neurologic condition which 
has been labeled “Jamaican neuropathy.” 
This has been divided into an ataxic type 

_ and a spastic type, the optic nerve involve- 

-. ment and deafness being said to occur chiefly 

-in the ataxic type. 

Other neurologic conditions found among 

_ my patients were the following: (1) a tran- 

~ sient attack of aphasia that developed in one 

-patient : at age 54; (2) a permanent hemipar- 
esis that developed in one patient at age 12; 
and (3) tabes in one patient in whom a diag- 
nosis of lues was indicated on the basis of 
four different serologic tests. Most of my 
patients were examined by neurologists, who 
found only the optic neuropathy. Eleven had 
x-rays of the skull and optic canals and all of 
them were normal. 













_ POSSIBLE ETIOLOGIC FACTORS 


. Heredity—Since this condition is always 
< bilateral and the onset is in young people, the 
l ossibility of hereditary optic atrophy was 
sidered. One patient stated that his father 
ras blind and this his mother became blind 
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in her 50’s, but this was the patient with 
tabes. Two of the patients in the series were 
sisters. Although every patient was ques- 
tioned about his heredity, no reliable evi- 
dence of inherited disease was adduced. 
Since the rate of illegitimate births in Ja- 
maica is very high, however, these negative 
histories may not have much value. 

Treponemal infection—-Dr. J. Lawton 
Smith of Miami stated that he found trepo- 
nemes in the spinal fluid of three patients 
with syndromes similar to Jamaican optic 
neuropathy. He suggested that the 
fluorescent treponemal antibody absorption 
test (FTA-ABS test) be performed on all 
such patients. It was his opinion that the dis- 
ease was probably in many cases a manifes- 
tation of seronegative syphilis. 

So far it has been possible to perform the 
FTA-ABS test on only 10 of my 22 patients. 
The results, summarized in Table 1, were as 
follows: (1) In three patients, the FTA- 
ABS test, as well as the VDRL and TPI 
tests, were all negative or nonreactive. (2) 
In three patients, the FTA-ABS test, as well 
as all other tests, were positive. (3) In four 
patients, the VDRL test was negative, but 
the FTA-ABS test was reactive. The sera of 


TABLE iÍ 
Resutts or FTA-ABS AND OTHER TESTS 
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No 
Results Patients 
FTA-ABS test: 
Nonreactive 
VDRL negative 3 
Reactive 
VDRL positive 3 
VDRL negative 
Total 10 
FTA-ABS not available: 
VDRL negative 7 
VDRL and TPI positive 1 
No serology report 4 
Total 12 
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these 10 patients were tested in the laborato- 
ries of the Presbyterian Hospital in New 
York and samples were also sent to Dr. 
Smith in Miami. It is interesting that our re- 
sults and the results obtained in Dr. Smith’s 
laboratory were exactly the same. 

In eight other patients, seen before the 
FTA-ABS test was available, seven were 
serologically negative, and one had positive 
VDRL and TPI tests and was treated for 
lues. 

To summarize, of the 22 patients, four de- 
finitely had syphilis; four others probably 
had treponemal disease since the FTA-ABS 
test was reactive even though the serology 
was negative; three tested negatively for 
syphilis by both serologic and FTA-ABS 
tests; seven were serologically negative, but 
the FTA-ABS test was not available at the 
time they were studied ; and in four no sero- 
logic or FTA-ABS tests were run. 

In attempting to evaluate these findings, I 
considered the following: (1) It has been 
stated’ that 20 to 40% of the population of 
Jamaica have a positive VDRL test. In our 
series of 18 who had the VDRL test, four 
were positive, which represents 22%. If we 
assume that the four who had a negative 
VDRL but a reactive FTA-ABS had trepo- 
nemal disease, this would represent another 
22%, or a total of 44%. This does not neces- 
sarily indicate an etiologic relationship be- 
tween the blood tests and the optic neuropa- 
thy. (2) The history given by most patients 
indicated a relatively sudden onset of blurred 
vision bilaterally between ages 15 and 18, 
The decreased visual acuity and central vis- 
ual field defect then remained stationary 
throughout life. This is not the history of 
luetic optic atrophy with which I am famil- 
lar, nor does it seem to be the history of the 
course of any other progressive infectious 
disease. 

Bush tea toxicity—The presence of bilat- 
eral central or centrocecal scotomas has 
suggested a toxic or nutritional problem. 
Nearly all of these patients, when questioned 
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specifically, stated that they drank a “bush 
tea” prepared from various plants or weeds. 
This is apparently the custom among most of 
the Negro population. The physicians in Ja- 
maica have been unable to associate bush tea 
drinking with any toxic substance that might 
cause these scotomas. Bush teas of over 200 
varieties have been examined in Birming- 
ham, England,* and so far it has not been 
possible to associate Jamaican optic neuropa- 
thy with a toxic substance in the teas. 

Nutritional amblyopia—What, then, in 
our experience in the United States, is the 
most common cause of bilateral central or 
centrocecal scotomas, accompanied by bi- 
lateral temporal pallor of the disks and 
normal-appearing maculas? The answer is 
so-called nutritional amblyopia. But do the 
scotomas of nutritional amblyopia ever come 
on suddenly, and are they permanent? To 
these questions we may reply, first, that al- 
though they probably come on gradually, not 
infrequently the patients realize suddenly that 
they are not seeing well; and second, that 
when the nutritional problem is corrected 
early, the scotomas are not permanent, but 
that if they have been present without treat- 
ment for over two years, they are usually ir- 
reversible. 

In this country, nutritional amblyopia is 
usually found in patients who drink or 
smoke excessively and are older than those 
seen with the Jamaican disease. But the nu- 
tritional amblyopia observed in prisoners of 
war held by the Japanese in World War ID 
was in young men who neither drank nor 
smoked. These prisoners were starved by the 
Japanese, and the type of scotoma they devel- 
oped, central or centrocecal, was similar to 
that found in Jamaican optic neuropathy. If 
it had been present for several years before 
being treated, moreover, the amblyopia in 
these prisoners was permanent. 

In this connection, it is interesting that in, 
one report from Jamaica the author (L. M. 
Clark) stated that Jamaican optic neuropa- 
thy occurred most commonly between the 
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FLUORESCEIN STUDIES OF CHOROIDAL SCLEROSIS 
DESMOND ARCHER, F.R.C.S., ALEx E. KRILL, M.D., AND Frank W. NeweLL, M.D. 


Chicago, Illinots 


Choroidal sclerosis is the term used to de- 
scribe eyegrounds in which the choroidal 
vessels are more visible than usual and vary 
considerably in caliber, color, and in degree 
of visibility in a particular site. 

The clinical diagnosis of choroidal sclero- 
sis provides no insight into functional and 
histologic findings. In many instances these 
fundus changes are seén in the aged or in pa- 
tients with myopia at any age. Both groups 
have normal visual function. Klien? found 
solely that the amount of pigment per unit 
area of the retinal pigment epithelium is less 
than normal in such eyes. She labeled this 
abnormality “depigmentation in situ.” Con- 
versely, similar eyeground changes occur in 
eyes with severe functional impairment 
which present an entirely different histologic 
picture.* An absence of most of the outer 
retina, the pigment epithelium, and chorioca- 
pillaris in affected areas are the main histo- 
logic changes in such eyes.2-° Sclerosis of 
choroidal vessels is not seen in either type of 
choroidal sclerosis, 

Demonstration of functional changes thus 
permits clinical differentiation of the degen- 
erative type from the benign type of cho- 
roidal sclerosis. Ophthalmoscopic changes 
may also be helpful. The degenerative type 
of choroidal sclerosis usually shows a much 
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* This condition, when limited to the posterior 
eyegrounds, has been known as central choroidal 
sclerosis, central choroidal vascular atrophy, central 
areolar choroidal sclerosis, central progressive areo- 
lar choroidal dystrophy, and central choroidal angio- 
sclerosis. The diffuse form has been called general- 
ized choroidal angiosclerosis or diffuse or generalized 
choroidal sclerosis. 


greater variation in the caliber and the color 
of the choroidal vessels and is often associ- 
ated with pigment clumping. However, the 
visual function in many patients cannot be 
anticipated solely from the ophthalmoscopic 
appearance. 

Choroidal sclerosis also may be seen in 
eyes with retinitis pigmentosa or choroidere- 
mia. In choroideremia, choroidal sclerosis 
may be a prominent finding in males with 
early disease. Occasionally it is prominent in 
long-standing disease or in female carriers 
of the gene, 

Alteration of the retinal pigment epithe- 
lium is the only histologic finding common to 
all eyes with choroidal sclerosis. Because 
fluorescein angiography has proven to be so 
worthwhile in delineating abnormal pigment 
epithelium,® this technique was used to study 
the various conditions in which ophthalmo- 
scopic changes labeled as choroidal sclerosis 
occurred. 


MATERIALS AND METHODS 


Fifteen patients with ophthalmoscopic 
changes of choroidal sclerosis were investi- 
gated by means of fluorescein angiography. 
These 15 patients were divided into four 
groups. 

Group 1 included patients with ophthalmo- 
scopic changes of choroidal sclerosis and no 
impairment of any parameter of visual func- 
tion. These patients were considered to have 
benign choroidal sclerosis, and presumably 
the only ocular change was a decrease in pig- 
ment density in the pigment epithelium. Two 
patients with simple myopia and one patient, 
70 years of age, were studied. 


Group 2 included patients with choroidal’ 


sclerosis and associated visual loss. These 
patients were considered to have a degenera- 
tive type choroidal sclerosis, and presumably 


their eyes had atrophy of the choriocapél-_ 
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laris, pigment epithelium, and outer retina in 

affected areas. Three of these patients had 

choroidal sclerosis sharply limited to the pos- 
terior fundus. There were three additional 
patients who demonstrated generalized cho- 
roidal sclerosis. 

Group 3 included patients in whom the 
larger choroidal vessels were absent, com- 
bined with some degree of choroidal sclero- 

_ sis. Such patients were assumed to have eyes 
>in which the histologic features of Group 2 
= were combined with atrophy of the larger 
horoidal vessels, In two patients the disease 
vas limited to the posterior eyegrounds and 
two others the disease affected most of the 
ae ~verounds. One patient with generalized dis- 
2 ease of x-linked inheritance was said to 
have choroideremia. 

In patients in Groups 2 and 3 whose dis- 
ease was limited to the posterior fundus, vis- 
ual acuity, color vision, and central portion 
of the visual field were abnormal, usually to 
a moderate to severe extent, Tests of periph- 
eral function, such as dark adaptation and 
the electroretinogram (ERG) were usually 

abnormal, but sometimes only to a slight de- 
e, In all patients in both groups with gen- 
lized disease, tests of peripheral function 
re moderately to severely abnormal. Mac- 
ular function was usually involved but some- 
~~ times only to a mild degree. 

Group 4 included two patients with cho- 
roidal sclerosis combined with functional 
and ophthalmoscopic changes of retinitis 
pigmentosa.’ 

Test of visual function included acuity, 
visual fields with the Goldmann perimeter, 
color vision testing, dark adaptation, an 
ERG and frequently an electro-oculogram 
(EOG). The techniques for these tests have 

been previously described.*?° 
A Photography was done with a modified 
< Zeiss fundus camera allowing rapid se- 
juence photography at one-second intervals 
omatic recording of the precise time 
tography. The exact setup and techni- 
fluorescein photography are described 
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RESULTS 
Group 1—BENIGN CHOROIDAL 
SCLEROSIS 


The fluorescein findings were similar in the 
two myopic patients and in one who had no 
refractive error but was in an older age 
group. The patient shown in Figure 1-A was 
45 years old and myopic, with prominent 
choroidal sclerosis thoroughout the posterior 
eyeground. The angiograms (Figs. 1-B 
through D) were similar to those described 
for normal subjects. The choroidal arteries 
were easily seen up to the early retinal ve- 
nous phase of angiography (Fig. 1-B, ar- 
row). The filling of the choriocapillaris 
eventually formed a dense homogenous 
fluorescent background which, by the midre- 
tinal venous phase, had almost completely 
prevented visualization of the choroidal arte- 
ries (Fig. 1-C). By the late retinal venous 
phase (Fig. 1-D), no choroidal vessels were 
visible. 


GROUP 2—-DEGENERATIVE 

CHOROIDAL SCLEROSIS 

Disease limited to posterior eyegrounds— 
The eyeground of a 41-year-old man with 
right acuity of 20/60 and left acuity of 20/ 
200 is shown in Figure 2-A. Since most of 
the larger sclerotic choroidal vessels were 
obscured to some extent by residual retinal 
pigment epithelium, this patient was consid- 
ered to have early disease. In the two pa- 
tients with more advanced disease shown in 
Figures 3 and 4 the larger choroidal vessels 
were easily visible throughout the involved 
area. However, the fluorescein findings were 
the same in all three patients and will be dis- 
cussed in much greater detail for the next 
patient (Fig. 3). A feature of central cho- 
roidal sclerosis best seen in this patient (Fig. 
2-B) was the absence of retinal capillaries in 
the region of the macular lesion and for a 
short distance beyond its border. This photo- 
graph was taken at a time the dye had clearly 
outlined retinal capillaries elsewhere. Figure 
2-B also shows a finding which easily distin- 
guishes patients with degenerative choroidal 
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Fig. 1 (Archer, Krill, and Newell). (A) Left posterior eyegrounds of a 45-year-old myopic patient 
with prominent choroidal sclerosis. (B) During the early retinal venous phase of fluorescein angiography, 
choroidal arteries are easily seen in an area inferior to the optic disk (see arrow). However, Alling of the 
choriocapillaris (C) prevents visualization (D) only a homogenous dense fluorescent background can be 


seen, 


sclerosis from patients with benign choroidal 
sclerosis—that is, the visibility of the larger 
choroidal vessels beyond the midretinal ve- 
nous phase of angiography. 

A 66-year-old man with right acuity of 20 
/30 and left acuity of 20/300 had large cho- 
roidal vessels that were readily visible in the 
area of involvement (Fig. 3-A). There was a 


large, discrete, sharply circumscribed area of 
severe choroidal sclerosis bordered by areas 
of varying degrees of milder involvement. 
Some of the choroidal vessels in the severely’ 
involved area even appeared as white lines. 


Accumulations of white deposits and fine ° % 


pigment in the intervascular spaces gave the 
choroidal vessels an irregular mottled ap- 
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Fig. 2 (Archer, Krill, and Newell). (A) Left macula of a 41-year-old man with a sharply defined area 
of depigmentation and pigment clumping and underlying choroidal sclerosis. (B) The larger choroidal 
vessels fill with dye and are easily seen beyond the midretinal venous phase of fluorescein angiography. 
Leakage of dye is seen from intact choriocapillaris at the margin of the lesion. Note the absence of 
retinal capillaries over the macular lesion and for a short distance beyond its border. Elsewhere they are 


easily seen. 


pearance. Although the choroidal vessels 
were easily seen, it was not possible to dis- 
 tinguish between the arteries and veins, In 
the normal or albinotic fundus these vessels 


<- ean be often distinguished when they are vis- 


-o ible. 
~The fluorescein characteristics of the cho- 
roidal circulation outside of the sharply cir- 
cumscribed severely involved area were nor- 
mal. Presumably the milder choroidal scler- 
osis was similar to that described in Group 1 
patients, where the changes were thought to 
be secondary to depigmentation of the retinal 
pigment epithelium. 

The remainder of the discussion describes 
the severely diseased area. 

Fluorescein was first noted in the cho- 
roidal arteries seven seconds after injection, 
approximately one second prior to its ap- 


pearance in the retinal arteriolar tree. In 
. Figure 3-B, taken one second later, the ori- 


in of the choroidal arteries from point 
ources representing the entrance of the pos- 
erior ciliary vessels could be seen. The dye 


had just entered the major retinal arterioles 
at this stage (Fig. 3-B, arrow). The cho- 
roidal arterial circulation was slower than 
normal as evidenced by the long time taken 
to reach a peak dye concentration in these 
vessels. These vessels showed uneven filling, 
irregularity of caliber, with variation of dye 
concentration in their lumens (Figs. 3-B and 
a 

The normal choriocapillaris in the region 
superior to the macula (Fig. 3-B, letter c) 
filled with dye before fluorescein reached the 
precapillary choroidal arterioles* in the af- 
fected region (Fig. 3-B). In Figure 3-C, 
taken one second later, during the early reti- 
nal venous phase of angiography, early fH- 
ing of the precapillary arterioles was seen 
(Fig. 3-C, arrow), in addition to further fill- 
ing of the choroidal arteries. The precapil- 
lary arterioles were not seen in normal angi- 
ograms (even of the albino fundus) as the 


* We have arbitrarily designated the fine net- 
work-like branches from the choroidal arteries as 
precapillary arterioles. 
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rapidly filling choriocapillaris obscured 
them, The choriocapillaris was absent in 
the diseased area, but it was filled else- 
where, preventing visualization of the under- 
lying larger vessels. The precapillary arteri- 
oles, which obviously branch from the cho- 
roidal arteries, form a laceate pattern of del- 
icately intertwining vessels, and do not enter 
the foveal area. A mottled fluorescent abnor- 
mality, particularly prominent at the tempo- 
ral border of the diseased area was seen 
throughout the retinal arterial and venous 
phases of angiography without changing in 
size and was compatible with a pigment ep- 
ithelial defect at this site (Fig. 3-C). 

Fig. 4-A, taken 12 seconds after injection, 
during the midretinal venous phase of dye 
transit, showed more filling of the choroidal 
arteries and the precapillary arterioles, now 
arranged in a circular manner around the fo- 
vea (which was still devoid of these smaller 
blood vessels). The choroidal veins were be- 
ginning to fill at this time, and one is marked 
by an arrow (Fig. 4-A). Figure 4-B, taken 
during the late retinal venous phase of dye 
circulation, demonstrated more dye in the 
choroidal veins. At this stage dye was still 





<E 


Fig. 3 (Archer, Krill, and Newell), (A) Left 
macula of a 66-year-old man with a discrete sharply 
circumscribed area of severe choroidal sclerosis 
bordered by areas of much milder involvement. 
Some choroidal vessels in severely involved areas 
appear as white lines. Accumulations of white de- 
posits and fine pigment in the intervascular spaces 
give the choroidal vessels an irregular mottled ap- 
pearance. (B) Eight seconds after fluorescein in- 
jection the choroidal arteries are seen originating 
from point sources. Note their uneven filling, Dye 
has just entered the central retinal arterioles (see 
arrow). The choriocapillaris superior to the macula 
(B, letter c) is filled with dye before fluorescein 
reaches precapillary choroidal arterioles in the se- 
verely affected area. (C) Nine seconds after dye in- 
jection, during the early retinal venous phase of 


angiography, early filling of precapillary arterioles: 


can be seen (arrow) with further (uneven) filling 
of choroidal arteries. The precapillary arterioles 
branch from choroidal arteries and form a laceate 
pattern of delicately intertwining vessels which do 
not enter the foveal area, i 
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present in the choroidal arteries. Eventually 
all of the choroidal vessels seen on the color 
photographs filled with dye, even those that 
looked like white cords with no lumen. As in 
the previous patient, retinal capillaries were 
absent over and adjacent to the diseased 
area, Leakage of dye occurred from the in- 
tact marginal choriocapillaris and gradually 
spread inward towards the fovea (Figs. 4-B 
and C). However, no leakage of dye was ev- 
ident at any time from the larger choroidal 
vessels or from the precapillary arterioles. In 
Figure 4-C, taken five minutes after injec- 
tion, there is still dye in the choroidal veins. 
© Generalized disease—The first patient, a 
40-year-old woman with right visual acuity 
of 20/200 and left acuity of 20/300, repre- 
sents an early stage of this condition both in 
terms of routine ophthalmoscopic and fluor- 
escein findings. Her eyegrounds showed a 
widespread disturbance of the retinal pig- 
ment epithelium as evidenced by diffuse pig- 
ment deposition (Fig. 5-A). These deposits 
were larger in the periphery (Fig. 5-B). Ir- 
regular areas of faint choroidal sclerosis 
were dispersed throughout the eyegrounds, 
_ but were most prominent in peripheral areas 
and in each macula where there were dis- 
crete circumscribed areas of greater pigment 
~ loss (Fig. 6-B). 
= Fluorescein appeared in the choroidal ar- 
teries of the macular and perimacular re- 
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Fig. 4 (Archer, Krill, and Newell). (A) Same 
eye as in Fig. 3 photographed 12 seconds after in- 
jection of dye, during the midretinal venous phase 
of dye transit. Further filling of the choroidal arte- 
ries and precapillary arterioles can be seen. A mot- 
tled hyperfluorescence at the temporal border of the 
diseased area seen throughout angiography was 
most prominent at this time. The choroidal veins are 
beginning to fill at this time (arrow). (B) This 
photograph, taken during the late retinal venous 

`. phase of dye circulation, demonstrates more dye in 
cs. the choroidal veins. Leakage of dye from intact 
-marginal choriocapillaris which gradually spreads 
inward is seen in B and C. (C) Dye i is still seen in 
choroidal veins and arteries five minutes after in- 
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Fig. 5 (Archer, Krill, and Newell). (A) Left posterior eyegrounds of a 40-year-old woman with 
early diffuse choroidal sclerosis. (B) Fine pigment deposits, larger in the periphery, are seen everywhere. 
Irregular areas of faint choroidal sclerosis were most prominent in the periphery and in each macula 
where discrete areas of greater pigment loss were noted. 


gions seven seconds after injection shortly 
before it appeared in the retinal arterioles in 
this area. Filling of the temporal macular 
choriocapillaris was normal (Fig. 6-A) and 
eventually obscured the underlying choroidal 
arteries and veins (Fig. 6-B). However, 
there appeared to be a delay in filling of the 
chorincapillaris in some regions of the mac- 
ula and perhaps even an absence of these 
vessels. By the early retinal venous phase 
(Fig. 6-B) the most prominent feature of 
the angiogram was a diffuse mottled hyper- 
fluorescence throughout the posterior and 
most of the intermediate eyegrounds. This 
hyperfluorescence was due to increased visi- 
bility of dye in intact choriocapillaris be- 
neath abnormal pigment epithelium. Usually 
hyperfluorescence is seen in involved areas 
by the retinal arterial phase of angiog- 
raphy, but because of the delayed filling of 
some of the choriocapillaris in this patient 
(Fig. 6-A) all involved areas were not hy- 
perfluorescent until the early and midretinal 


venous phases of angiography (Figs. 6-B 
and C). 


The 60-year-old sister of the last patient 
(Figs. 5 and 6) had vision of 20/200 in 
both eyes and what appeared to be much 
more advanced disease both by routine oph- 
thalmoscopic and fluorescein evaluation. 
Severe choroidal sclerosis was evident over 
most of the eyegrounds (Fig. 7-A). Many 
choroidal vessels showed considerable varia- 
tion in caliber, white deposits about their 
walls and a varying degree of red-cell col- 
umn loss. Some vessels showed an entire ab- 
sence of the red-cell column and appeared as 
white cords. There was no apparent reduc- 
tion in the number of large choroidal vessels 
as compared to the normal subject. The 
retinal vessels were attenuated and scattered 
fine pigment deposits were seen throughout 
the eyegrounds, The peripheral choroid and 
retina appared normal. 

Dye appeared in the choroidal arteries six 


seconds after the injection of fluorescein,. 


about one second before it was noticeable in 
the major retinal arterioles (Fig. 7-B). This 
angiogram also showed the typical fan-like 
distribution of the choroidal’arteries fróm 
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the perforating branches of the short poste- 
rior ciliary arteries. The choroidal artery ort- 
gins were arranged in a circular fashion 
around the macula. Two seconds later (Fig. 
7-C) these vessels had a greater concentra- 
tion of dye and were more vividly outlined. 
All choroidal vessels were patent to the pas- 
sage of dye, even those which appeared as 
white obliterated cords by routine ophthal- 
moscopic evaluation (compare Figs. 7-B and 
C with 7-A). Narrowed choroidal vessels 
had a significantly wider lumen when filled 
with fluorescein, often as much as 100% 
(note arrows in Figs. 7-A and D). 

Dye first appeared in the choroidal preca- 
pillary arterioles during the retinal arterial 
phase of angiography (Fig. 7-C). As indica- 
ted previously, these vessels coursed between 
the larger choroidal vessels and some were 
seen to supply isolated islets of choriocapil- 
laris (Fig. 7-D, letter c). 

Fluorescein was first observed in the cho- 
roidal veins eight seconds after injection 
(Fig. 7-C, letter v) before the retinal arteri- 
oles, choroidal arteries, choroidal precapil- 
lary arterioles, or choriocapillaris were com- 
pletely filled. One second later, though (Fig. 
7-D), all these vessels, except the choroidal 
veins, were filled. The larger choroidal ves- 
sels showed irregularity of their lumens with 
beading and small aneurysmal-like dilations. 
In some areas a pronounced granularity of 
dye in the lumen was noted (Fig. 7-D). 

Some of the choroidal veins were seen to 
fill directly from the precapillary arterioles 
which apparently acted as arterial-venous 
shunts. (Follow connection between sites 
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Fig. 6 (Archer, Krill, and Newell). CA) Eye in 
Fig. 5A during retinal arterial phase of angiog- 
raphy. The macular choriocapillaris fails to fill with 
fluorescein, By the early and midretinal venous 
phases of angiography, the choriocapillaris is filled 
everywhere, except for a few areas in the macular 
area where these vessels appear to be absent. (B 
and C) A diffuse hyperfluorescent mottled pattern 
is seen in the early and late retinal venous phases. 
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Fig. 7 (Archer, Krill, and Newell). (A) Right posterior eyegrounds of a 60-year-old woman (sister 
of patient shown in Figs. 5 and 6) with severe diffuse choroidal sclerosis. The choroidal vessels show 
considerable variation in caliber with white deposits about their walls and varying degrees of loss of the 
red-cell column. Some choroidal vessels appear as white cords. The retinal vessels are attenuated and 
scattered fine pigment deposits are dispersed throughout the eyegrounds. (B) Six seconds after injection 
fluorescein appears in the proximal central retinal arterioles. At this time the typical fan like distribution 
of the choroidal arteries from point sources in the macular area can be seen. (C) Two seconds later, 
there is filling of the retinal arterioles and a higher concentration of dye in the choroidal arteries. All 
choroidal vessels are patent to the passage of dye (compare Figs. A, B, and C). Note the much wider 
lumen of most of the choroidal vessels when filled with fluorescein (see arrows in A and D). The larger 
choroidal vessels show irregular lumens with beading and small aneurysmal-like dilations, and in some 
areas a pronounced granularity of dye in the lumen was noted. Dye first appears in the choroidal pre- 
capillary arterioles during (C) the retinal arterial phase of angiography. (D) Some of these vessels are 
seen to supply isolated islets of choriocapillaris (letter c). Fluorescein was first observed in choroida! 
veins (C) eight seconds after injection. Some choroidal veins filled directly from precapillary arterioles, 
which apparently act as arteriovenous shunts (follow connections between sites marked A and V in Fig- 
ures 7-C through 8-C). : . 
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Fig. 8 (Archer, Krill, and Newell). (A) Continuation of fluorescein sequence in Figure 7. Note the 
large vortex vein complex almost directly beneath the fovea (Figs. A, B, and C, arrow at top of picture}. 
The choroidal vein (marked V) starts to fill during the retinal arterial phase and completes filling (as 
judged by the peak concentration of dye in the vessel lumen) during the retinal midvenous phase. Leakage 
of dye from the choriocapillaris (first noted in Fig. 7-D) is most obvious in Figure 8-D. By the late 
retinal venous phase of dye circulation (Figs. C and D) dye concentration decreases in the choroidal 
arteries, but increases in the choroidal veins (compare the brightness of A and V in earlier and late 
pictures). Dye is noted to depart from the choriocapillaris in Figure D, as evidenced by the less fluorescent 
center of each choriocapillaris plexus, however, dye in the adjacent intervascular spaces is more per- 
sistent. Three minutes after fluorescein injection (D) still shows dye in most choroidal vessels. 


marked a and v through Figs. 7-C though 8- Fig. 7-D) dye drained towards a large vor- 
C and it will be obvious that there is a direct tex vein complex situated almost directly be- 
communication between a choroidal artery neath the fovea. Presumably because of the 
ahd vein.) Imone site (the superior aspect of direct shunting of blood from choroidal arte- 


¢ 
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ries to veins this vortex vein complex was 
seen to fill very early. It started to fill during 
the retinal arterial phase and completed fill- 
ing (as judged by the peak concentration of 
dye in the vessel lumens) during the retinal 
midvenous phase (Fig. 8-A). 

Leakage of dye from the choriocapillaris 
(first noted in Fig. 7-D) increased with 
time, At no time, though, was dye observed 
to leak from any of the larger choroidal ves- 
sels. By the midretinal venous phase of angi- 
ography (Fig. 8-B) further choroidal venous 
filling and further leakage of dye at each 
choriocapillaris islet were noted, By the late 
retinal venous phase of dye circulation 
(Figs. 8-C and D) the concentration of dye 
decreased in the choroidal arteries but in- 
creased in the choroidal veins. Normally by 
this late stage dye is not seen in either the 
choroidal arteries or veins." At this time the 
ampullae of the vortex vein were well dis- 
played (Fig. 8-C, arrow). Dye was beginning 
to depart from the choriocapillaris as evi- 
denced by the less fluorescent center of each 
choriocapillaris plexus. Dye in the adjacent 
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choroid, though, was more persistent, and 
had a halo-like appearance. A three-minute 
residual picture (Fig. 8-D) still showed dye 
in most of the choroidal vessels, although the 
picture was confused at this stage by recir- 
culation of fluorescein. 

A 56-year-old man with right vision of 20 
/30 and left vision of 20/40 represented an- 
other advanced case with varying degrees of 
severe choroidal sclerosis throughout the 
posterior and intermediate evegrounds (Fig. 
9-A). Prominent round pigment clumps 
were noted in some areas (Fig. 9-A). White 
deposits in the vessel walls were particularly 
obvious. 

The fluorescein findings were almost iden- 
tical to those described for the last patient 
(Figs. 7 and 8). Some of the points particu- 
larly well demonstrated in the photographs 
from this patient are: (1) the characteristic 
fan-shaped distribution of the choroidal arte- 
ries in the macular area (Fig. 9-B) ; (2) the 
presence of dye in all choroidal vessels, re- 
gardless of their white-light appearance, 
(Compare Figs. 9-A and 10-B); ( 3) the 





Fig. 9 (Archer, Krill, and Newell). (A) Right posterior eyegrounds of a 56-year-old man with severe 
diffuse choroidal sclerosis. White deposits about the walls of the larger vessels are particularly prominent. 
Round pigment clumps are seen in some areas. The fluorescein findings are almost identical to those 
described for the patient in Figure 5. (B) Note the characteristic fan-shaped distribution of the choroidal 
arteries in the macular area, best seen in this Figure, taken eight seconds after injection, when dve first 


enters these vessels. 
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drainage of prechoroidal capillaries into 
some of the choroidal veins as well as the 
choriocapillaris remnants (Figs. 10-A and 
B). These remnants filled unevenly (Figs. 
10-A and B); (4) the anastamosis of inter- 
mediate sized branches from the choroidal 
veins in the macular area. These proceeded 
toward the superior temporal periphery (ar- 
row in Figs. 10-B and C); (5) the late per- 
sistence of dve in the choroidal arteries and 
veins (Figs. 10-B and C); and (6) the ex- 
tensive leakage of fluorescein from the rem- 
nant choriocapillaris. 





GROUP 3—-DEGENERATIVE CHOROIDAL SCLE- 
ROSIS COMBINED WITH PROMINENT 
ATROPHY OF THE LARGER 
CHOROIDAL VESSELS 


Disease limited to the posterior eyegrounds 
A 71-year-old man with right and left vi- 
sions of 20/200 was studied (Fig. 11-A). 
The retinal vessels were slightly attenuated. 
Only a few larger choroidal vessels were 
evident (Fig. 11-A). The areas of choroidal 
atrophy were sharply circumscribed. Small 
islets of lesser involved choroid were seen in 
the larger atrophic areas and some of these 
were associated with small pigment clumps. 

The fluorescein characteristics were simi- 
lar to those described for patients from 
Group 2 with posterior involvement (e.g., 
Figs. 3 and 4). An additional finding in this 
patient was the far greater number of small 








Fig, 10 (Archer, Krill, and Newell). (A) Con- 
tinuation of fluorescein sequence of eye shown in 
Figure 9-A. All vessels are patent to dye, regardless 
of their white light appearance (compare Figs. 9-A 
and 10-A). The drainage of prechoroidal capillaries 
into some choroidal veins, as well as choriocapil- 
laris remnants, is obvious in Figures A and B. The 
choriocapillaris remnants fill unevenly (Figs. A and 
B). Intermediate sized branches from choroidal veins 
anastomose in the macular area and proceed toward 
the superior temporal periphery (arrow in Figs. B 
and C}. Note the late persistence of dve in cho- 
roidal arteries and veins (Figs. B and C) and the 
extensive leakage of fluorescein from the remnant 
choriocapilaris (Fig. C). 
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and intermediate sized choridal vessels visu- 
alized after dye injection. (compare Figs, 
11-A and C).The passage of precapillary ar- 
terioles to residual areas of choriocapillaris 
in the atrophic area (Fig. 11-C) and the pro- 
nounced leakage of dye from both the islets 
of choriocapillaris in the lesion and from the 
choriocapillaris bordering the lesion (com- 
pare Figs. 11-B and C) were clearly demon- 
strated. 

Generalized disease—The posterior eye- 
grounds of a 46-year-old woman with right 
and left acuities of 20/50 are shown in (Fig- 
ure 12-A). The optic disks were slightly pale 
and surrounded by a rim of normal appear- 
ing choroid. Only a few larger choroidal ves- 
sels were evident except in the far periphery 
(Fig. 12-B). A few islets of apparently nor- 
mal choroid were scattered throughout the 
involved areas (Fig. 12-A). In the far pe- 
riphery (superior portion of Fig. 12-B) the 
larger choroidal vessels were not visible sug- 
gesting that the choriocapillaris was intact in 
this area. 

Essentially the fluorescein characteristics 
were similar to those described in the two 
patients in Group 2, with advanced diffuse 
choroidal sclerosis (see Figs. 5 and 6). This 
patient vividly demonstrated a striking in- 
crease in the number of visible choroidal 
vessels, mainly intermediate in size, after 
dye injection (Fig. 12-C). Note the nature of 








Fig. 11 (Archer, Krill, and Newell). (A) The 
left macula of a 71-year-old man with marked ab- 
sence of the larger choroidal vessels confined to the 
posterior eyegrounds. A sharp transition from nor- 
mal to abnormal eyegrounds is seen. Small islets of 
lesser involved choroid are seen in the larger 
atrophic areas, and some of these are associated 
with small pigment clumps. The retinal vessels are 
slightly attenuated. Note the far greater number of 
choroidal vessels, particularly of intermediate size, 
after dye injection (compare Figs. A and C). The 
continuation of the precapillary arterioles into re- 
sidual areas of choroiocapillaris is easily seen in 
Figure C. Note the pronounced leakage of dye 
from the islets of choriocapillaris in the lesion and 
from the intact choriocapillaris bordering the lesion 
(compare Figs. B and C). 
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Fig. 12 (Archer, Krill, and Newell). (A) Right posterior eyegrounds of a 46-year-old woman with 
only a few larger choroidal vessels seen, particularly (B) in the far periphery. A few islets of apparently 
normal choroid are seen in involved areas (Fig. A). At the demarcation of normal and abnormal eye- 
grounds in the far periphery (superior portion of B), the larger choroidal vessels are less evident. After 
fluorescein injection (C) there is a striking increase in the number of visible choroidal vessels, mainly 
intermediate in size. (D) Shows the fluorescent characteristics of the demarcation between normal and 
abnormal eyegrounds. Intact choriocapillaris at this junction (as well as within the involved area) leaks 
dye. A fine mottled fluorescence, slightly distal to the brighter fluorescence, reflects defective pigment 
epithelium at the border of the normal area. The black areas represent filtering defects produced by 
scattered retinal pigment along the border. 


the demarcation between normal and abnor- mottled fluorescence slightly distal to the 
mal eyegrounds (Fig. 12-D). Intact chorio- brighter fluorescence reflected defective pig- 
capillaris at this junction (as well as within ment epithelium at the border of the normal 
thé involved area) showed leakage. A fine area. The black areas represent filtering de- 
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fects produced by scattered retinal pigment 
along the border. 


GROUP 4——DEGENERATIVE CHOROIDAL 
SCLEROSIS WITH RETINITIS PIGMENTOSA 


The patient was a 46-year-old woman with 
20/25 acuity in both eyes. The eyegrounds 
showed waxy disks, attenuated retinal blood 
vessels and typical bone-spiculelike pigment 
deposits (Pigs. 13-A and B). Prominent 
choroidal sclerosis was noted mainly in the 
pesterior eyegrounds nasal to the optic disk. 
The macula appear normal. 

Fluorescein appeared concurrently in the 
choroidal arteries and a cilioretinal artery 
about one second before it did in the retinal 
arterioles. By the time fluorescein had just 
reached the major retinal arterioles dye was 
prominent in many of the choroidal arteries, 
the cilioretinal vessels, the choriocapillaris 
bordering the macular area, and in capillar- 
ies on the surface of the optic disks (Fig. 
13-C). 

A ring of bright mottled fluorescence 
surrounding the macula represented in- 
creased visibility of dye-filled choriocapillaris 
beneath defective pigment epithelium (Fig. 
14-A). The macula, presumably because of 
normal pigment epithelium, did not show 
such fluorescence. 

Although dye initially appeared in all ves- 
sels about the same time, the choroidal arte- 
ries and choriocapillaris nasal to the optic 
disk showed a much slower transit time than 
those temporal to the disk (Figs. 14-A and 
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Fig. 13 (Archer, Krill, and Newell). (A) Left 
optic disk region and (B) macula of a 46-year-old 
woman with retinitis pigmentosa and choroidal 
sclerosis. Waxy disks, attenuated retinal vessels, 
and pigment deposits are seen. Prominent choroidal 
sclerosis is seen mainly nasal to the optic disk. The 
macula is normal. (C) Eight seconds after injec- 
tion fluorescein had just reached the major retinal 
arterioles, showing a prominence of dye in cho- 
roidal arteries, cilioretinal vessels, choriocapillaris 
bordering the macular area, and in capillaries on 
the optic disk surface. 
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B). Many of the choroidal vessels presented roidal circulation, showed several abnormal 
a granular appearance, and segmentation in features. The retinal capillaries, first noted 
the superior choroidal arteries was particu- during the early retinal venous phase of an- 
larly striking. giography (Fig. 14-A) were easily seen tem- 

The nasal retinal, as well as the nasal cho-  porally (Figs. 14-A, B, C), but could never 
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Fig. 14 (Archer, Krill, and Newell). (A) Continuation of fluorescein sequence of eve shown in 
Figure 13. (A) A ring of bright mottled fluorescence surrounds the macula. The nasal choroidal arteries 
and choriocapillaris show a much slower dye transit than those temporal to the disk (Figs. A and B) 
although dye appears in all vessels about the same time. The nasal retinal circulation shows several ab- 
normal features. The retinal capillaries, first noted during the early retinal venous phase of angiography 
(Fig. A), can only be seen temporal to the optic disk (Figs. B and C). The nasal arterioles were narrower 
than the temporal arterioles and filled more slowly (Figs. B, C, and D). By the late venous phase 
(Fig. D) all retinal and choroidal vessels are filled with dye and leakage from remnant islets of 
choriocapillaris is evident. 
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be seen nasally. The nasal retinal arterioles 
were much narrower than the temporal reti- 
nal arterioles, and filled at a much slower 
rate (Figs. 14-B, C, D). By the late venous 
phase (Fig. 14-D) all of the retinal and cho- 
roidal vessels were filled with dye. Promi- 
nent leakage of dye from islets of chorioca- 
pillaris was evident. 


DISCUSSION 


The functionally benign choroidal sclero- 
sis in the eyegrounds of simple myopes and 
older patients produces no or occasionally 
only a mild fluorescein abnormality. It is 
therefore easily distinguished by angiography 
from choroidal sclerosis associated with vis- 
ual function impairment where striking 
fluorescein abnormalities are noted. 

The benign choroidal sclerosis is caused 
by the loss of pigment in the pigment epithe- 
lum and has been called “depigmentation in 
situ” by Klien.t This loss results in increased 
visibility of the larger choroidal vessels in 
white light, but not after dye injection. Oc- 
casionally hyperfluorescent spots are seen in 
advanced cases, with probably greater loss of 
pigment. This hyperfluorescence is due to an 
increased visualization of the dye in intact 
choriocapillaris underneath defective pig- 
ment epithelium. In contrast, a diffuse mot- 
tled hyperfluorescence is characteristic of 
some other benign diseases where only pig- 
ment epithelium is known or speculated to be 
involved, such as rubella retinitis and the 
choroideremia carrier.’ 

It appears, though, that this fluorescent 
abnormality is found in diseases where other 
portions of the retina, in addition to the pig- 
ment epithelium, are affected such as retini- 
tis pigmentosa’ and uveal effusion.® It is only 
when the choriodal vessels are affected that 
strikingly different fluorescein abnormalities 
are seen, 

It is shown in this study that choriodal 
sclerosis with abnormal visual function (de- 
generative choroidal sclerosis) is character- 
ized by visualization of the larger and inter- 
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mediate sized choroidal vessels throughout 
fluorescein angiography. Histologic studies 
in such eyes show a loss of choriocapillaris, 
pigment epithelium, and retinal receptors in 
affected areas.** In subjects with intact cho- 
riocapillaris such visualization is only possi- 
ble in the retinal arterial and, to a limited ex- 
tent, in the early retinal venous phase of 
angiography.“ By fluorescein angiography 
it appears that choriocapillaris atrophy is 
never complete as remnant islets, which leak 
dye, are always seen in a diseased area. Dye 
also leaks from intact choriocapillaris at the 
margin of a diseased area, Both the increased 
visibility of the larger choroidal vessels and 
the dye leakage from choriocapillaris were 
previously noted.*-18 

It is likely that degenerative choroidal 
sclerosis begins in the pigment epithelium. 
Our patient with early diffuse disease 
showed mainly a widespread mottled hyper- 
fluorescent abnormality typical of diffuse 
pigment epithelium disease with normal cho- 
roidal vasculature. However, delayed cho- 
riocapillaris filling in several areas indicated 
early disease of these vessels as well. This 
resulted in the hyperfluorescent pattern not 
appearing in some areas until the retinal ve- 
nous phase of angiography. Normally it ap- 
pears close to the beginning of the retinal ar- 
terial phase of dye transit.¢ Thus abnormal 
function of the choriocapillaris probably oc- 
curs before atrophy. In fact, in those eyes 
where only a few remnants of choriocapil- 
laris remained these were seen to fill very 
slowly. 

Several new observations were demon- 
strated in patients with degenerative cho- 
roidal sclerosis, The time at which dye first 
appeared in the retinal and choroidal vessels 
in the posterior eyegrounds of such patients 
was determined and was in the range re- 
ported for normal. Therefore it is likely 
that the ophthalmic artery and its short pos- 
terior ciliary vessels are either not involved 
in this disease, or if so, the involvement does 
not significantly interfere with the velocity 
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of blood flow to the posterior pole of the eye. 
These conclusions are supported by Ashton’? 
who found no histologic evidence of con- 
striction or occlusion in the posterior ciliary 
vessels. 

Although the time of appearance of fluor- 
escein in the choroidal arteries in all patients 
was thought to be normal, the transit time of 
dye through the choroidal vessels was slower 
than normal. It often took four or five sec- 
onds for dye to reach a peak concentration in 
: the choroidal arteries. This was thought to 
--eceur much more rapidly in normal subjects 
-choriocapillaris was well perfused within 
one or two seconds after dye was seen to en- 
r choroidal arteries. Furthermore, dye 
was seen in the choroidal arteries in the late 
ee phase of angiography, at which time 
these vessels were empty in normal subjects. 
11 The frequent mottled and granular ap- 
pearance of the dye-filled choroidal arteries 
probably also reflect sluggish flow or may be 
related to debris which accumulates around 
the blood vessels and absorbs emitted fluo- 
rescence from dye in the vessel lumen. 

The excellent visualization of the cho- 
_ roidal arteries after dye injection enabled the 
i -observation of branches from these vessels 
-previously undescribed in fluorescein stud- 
jes. We have arbitrarily called these vessels 
- precapillary arterioles of the choroid. These 
~ yessels form irregular intertwining networks 
between the larger choroidal vessels and nor- 
mally feed into the choriocapillaris. However, 
these vessels do not leak dye in contrast to 
the islets of choriocapillaris. These vessels 
were always absent in some portions of an 
affected area and those remaining were 
thought to fill more slowly than normal as 
judged by the more rapid filling of normal 
choriocapillaris around the circumference of 
a posterior lesion and by the three- to four- 
second period required to reach a peak den- 

















sity of dye in the vessels. 


_.. Fluorescein filled choroidal veins, not evi- 
“dent j in normal subjects studied,7* were eas- 
od r seen in diseased areas. These veins, in pa- 
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tients with only posterior disease, were seen 
to fill during the midretinal venous phase of 
dye circulation, about the same time as nor- 
mal choroidal venous filling is speculated to 
occur. 

The precapillary choroidal arterioles, nor- 
mally thought to feed only into choriocapil- 
laris, were noted in patients with advanced 
diffuse disease, to feed both into choriocapil- 
laris remnants and into choroidal veins. Such 
choroidal veins filled more rapidly than nor- 
mal, usually in the early retinal arterial 
phase, only three seconds after dye has 
reached the larger choroidal arteries, Re- 
gardless of when the choroidal veins filled, 
though, they showed slower than normal dye 
transit time. Dye was seen in the choroidal 
veins during the late retinal venous phase of 
angiography, whereas normally by this stage 
the choroidal veins are empty.** At no time 
was dye observed to leak from choroidal 
veins. 

A surprising finding in one patient was 
the visualization of a vortex vein complex 
directly beneath the central macular area. A 
drainage site of this type in the macula is 
quite unusual. In fact, Rutnin,*® who studied 
over 1400 vortex vein systems, failed to find 
one in this location. Although dye appeared 
in the vortex vein at what was guessed to be 
a normal time, during the midretinal venous 
phase, it took several seconds to reach a peak 
concentration in this vessel. 

All choroidal vessels, regardless of ap- 
pearance in white light, were patent to dye. 
In fact, their caliber was frequently consid- 
erably greater after dye injection, sometimes 
as much as twice as great. These data go 
along with the histologic finding that the cho- 
roidal vessels are not sclerotic in degenera- 
tive choroidal sclerosis.” 

Abnormalities of the retinal vasculature 
were also noted in these patients. Attenua- 
tion of the retinal vessels before and after 
dye injection was a frequent finding. A new 
finding noted in some patients was the disap- 
pearance of the retinal capillary network 





284 


over some portion of the area of involve- 
ment, and sometimes in what appeared to be 
an immediately surrounding normal area as 
well. This was easiest to see in patients with 
posterior choroidal sclerosis. The signif- 
cance of this finding is not understood . 

The fluorescein findings in patients where 
the larger choroidal vessels, as well as the 
choriocapillaris, were severely involved are 
almost the same as those noted in patients 
where mainly the choriocapillaris is diseased. 
However, there appeared to be a more dif- 
fuse atrophy of the precapillary arterioles in 
addition to atrophy of the larger choroidal 
vessels. It was surprising how many more 
choroidal vessels, particularly of intermedi- 
ate size, were visible after dye injection. In 
the few areas where most of the choroidal 
vasculature was gone only a black back- 
ground was seen after dye injection. Such 
areas were not too common in spite of the 
white light ophthalmoscopic appearance. It 
was noteworthy that many of the retinal ca- 
pillaries were still present, even in areas of 
quite extensive choroidal atrophy. The rela- 
tionship between the extent of choroidal vas- 
cular and retinal capillary atrophy was not 
obvious. 

Patients with both retinitis pigmentosa 
and choroidal sclerosis show fluorescein pat- 
terns which combine features common to 
each condition. It was noted in a previous 
study? that the choroidal sclerosis seen on 
ophthalmoscopic evaluation in retinitis pig- 
mentosa may be benign or may reflect atro- 
phy of the choriocapillaris. One patient with 
the latter condition largely confined to the 
nasal eyegrounds offered an opportunity to 
contrast an area, where presumably only the 
retina was diseased, to an area where both 
the retina and choroid were involved. Hy- 
perfluorescence, reflecting the diseased pig- 
ment epithelium, was the major finding in 
the former area, wheras increased visibility 
of the larger choroidal vessels was the most 
obvious finding in the latter area. Most of 
the other abnormalities described for the 
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choroidal vessels in degenerative choroidal 
sclerosis were apparent in the nasal area. An 
interesting finding was the more severe in- 
volvement of the retinal vasculature in the 
nasal eyegrounds, suggesting a possible rela- 
tionship between viability of the retinal and 
choroidal circulations. 


SUM MARY 


Patients with choroidal sclerosis not associ- 
ated with visual loss usually showed normal 
fluorescein angiograms, whereas patients 
with choroidal sclerosis associated with vis- 
ual loss always had abnormal fluorescein an- 
giograms, The major findings were an in- 
creased visibility of intermediate and larger 
choroidal vessels, normally not seen beyond 
the early retinal venous phase of angiog- 
raphy, and a slow dye transit through all of 
the choroidal vessels. 

Visualization for the first time of cho- 
roidal artery branches, termed precapillary 
arterioles, and of dye in the choroidal veins 
was possible as a result of the excellent visu- 
alization of the choroidal vasculature in pa- 
tients with degenerative choroidal sclerosis. 

Fluorescein angiography aids in the inter- 
pretation of the functional and pathologic 
significance of choroidal sclerosis. 
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OPHTHALMIC MINIATURE 


There are two qualities by which the plane viewed seems altered, al- 
though in fact it is not. These consist of variations due to alteration of 
vantage point or of lighting. As soon as the observer changes his position 
certain planes appear larger, or different in outline or colour. All of 
these qualities are assessed by sight. Let us consider the maxims of phi- 
losophers who affirm that the plane viewed is measured by rays—called 
by them visual rays—which carry the form of the thing seen to the eye. 
These rays extending between the eye and the plane seen come together 
irresistibly and with marvellous subtlety. Thus these emanations pene- 
trate the thin and lucid aid until they strike against something dense and 
opaque. Here, striking the cuspid or intersecting point, they adhere. 
Among the ancients there was no little dispute whether these rays came 
from the eye or the plane viewed. The dispute is useless and easily cir- 
cumvented, We can imagine those rays to be like the finest hairs of the 
head, or like linen paper, tightly bound within the eye, where the sense of 
sight has its seat. The rays, when gathered together within the eye, are 
like a stalk; the eye is like a bud which extends its shoots rapidly and in 
a straight line to the plane opposite. 
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IS DIABETIC RETINOPATHY UNCONTROLLABLE? 


Tuomas D. Duane, M.D. 
Philadelphia, Pennsylvania 


Algernon B. Reese is one of those dedicated 
clinical scientists who addressed himself to 
the apparently hopeless problem of ocular 
neoplasms, and in so doing he has made the 
world a better place for patients and their 
physicians. The vast panorama presented for 
understanding and treating diabetic retino- 
pathy is as chaotic, confusing and gloomy to- 
day as the challenges of intraocular tumors 
were when Dr. Reese began his professional 
career. Possibly by outlining the problems 
and needs for investigation in this disease 
area, one or more younger clinical scientists 
will be stimulated to accept the challenges. 


The title of this paper asks at least a two- 
fold question. One, is it possible to forestall 
or significantly alter the unrelenting deterio- 
ration of diabetic retinopathy? Two, and in- 
timately associated with the first, is it possi- 
ble for clinical scientists to evaluate their 
therapeutic procedures under controlled 
conditions? One skeptic has said that most 
“double-blind” studies in this disease are 
aptly named, for in almost all instances both 
the patient and his physician are blinded by 
the results obtained. 

Since the discovery of the ophthalmo- 
scope, numerous attempts have been made to 
standarize terminology in relation to the var- 
ious clinical appearances of this form of ret- 
inopathy, the most recent and notable being 
the Airlie House Conference under the 
sponsorship of the United States Public 
Health Service.t Further, there have been at- 
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tempts to categorize and partially explain 
other systematic manifestations and correla- 
tions between diabetes mellitus and its effect 
on ocular tissues.” Many ophthalmologists 
have adopted the attitude that they can be of 
maximum service to their endocrinologic, 
neurologic and other nonophthalmologic col- 
leagues if they maintain even an imperfect 
perspective of how diabetic retinopathy 
evolves (or devolves, depending upon one’s 
viewpoint). They have no illusions as to the 
absolute scientific validity of such a schema 
and freely admit that the pathogenesis of 
this form of retinopathy, including the etio- 
logic mechanism, is completely mysterious. 
Since the days of Linnaeus and the French 
encyclopedists, it has been recognized by bi- 
ologists that the first step necessary to bring 
order out of chaos is to create some form of 
classification, imperfect as it may be. Re- 
grettably, some have been misled into believ- 
ing that categorization is synonymous with 
understanding. This misconception has 
muddied the waters, particularly in regard to 
the evaluation of therapeutic results. 

The advent of fluorescein, improvement in 
retinal photographic techniques and the fa- 
cility for examining the retina in detail, par- 
ticulary with indirect ophthalmoscopy and 
slit lamp microscopy, have permitted physi- 
cians to study this entity to a degree impossi- 
ble only a few years past. These innovations 
coupled with improvements in diets and 
drugs, pituitary surgery, and photocoagula- 
tion, have encouraged us to offer renewed 
hope to our patients and our medical col- 
leagues. The question remains—is this hope 
justified, can we control diabetic retinopathy, 
and what controls are offered to substantiate 
that position? 

Diabetes is an inborn error of carbohy- 
drate metabolism, particularly as it relates to 
the production and utilization of insulin. 
Small vessels throughout the bodv mav ‘he 
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m the primary site where altered function is 
expressed? Certainly, from an ophthalmo- 
logic basis there is a predilection for the reti- 
nal vascular system. There is a conspicuous 
and understandable absence of studies of in- 
vitro total retinal and retinal vasculature 
metabolic studies of human eyes because 
they are difficult to obtain in the fresh state.* 

_Since access to such tissues is, and in all 
likelihood will continue to be, relatively lim- 

_. ited, the natural correlate is to look for an 

-zanimal model. To date, the larger animals 

-have provided only sporadic instances of the 

isease. No colony of larger mammals with 

bred diabetes is currently available. 

: Smaller animal diabetic colonies, whether in- 

bred or alloxan-produced (mice, rats and 

hamsters), though they present many of the 
systematic endocrinologic effects of diabetes, 
fail to show more than histologic evidences 
of the retinopathy.» A recent symposium 
sponsored by the Upjohn Pharmaceutical 

Company has highlighted the opportunities 

of animal studies including correlation of 

trypsin digestion retinal preparations with 

- fluorescein findings in the hamster retina. 

© An understanding of pathogenesis will re- 

uire great expansion of these initial steps. 

-Need Number 1—Controlled in vitro stud- 

ae ss of whole retina and retinal vascular me- 

-c tabolism in human diabetic eyes. 

Need Number 2—Animal models display- 
ing all phases of diabetic retinopathy for 
basic and therapeutic investigations. 

Ophthalmoscopically, the earliest vascular 
alterations in diabetic retinopathy include 
changes in vessel caliber ; punctate or dot red 
lesions, including microaneurysms; blot 
hemorrhages; cluster hard white exudates; 

=- cotton-wool patches ; intraretinal vessel mod- 
-ifications (vessel shunts) ; macular changes ; 
striate hemorrhages; large round hemor- 
rhages; and slow vascular occlusions with 

new channel appearances (caput medusae) 
and accompanying gliosis. Usually this in- 

-traretinal or background phase persists over 

eriod of many years. Characteristically, it 

xes and wanes. This is not to say that it 
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disappears in its entirety. More typically it 
takes three steps forward and two backward. 

As mentioned above, one of the benefits of 
the Airlie House Conference is that nomen- 
clature has been standardized both for oph- 
thalmoscopic and photographic interpreta- 
tions. The ever improving methodologies for 
inspecting the ocular fundus include techni- 
ques that are time consuming in their perfor- 
mance and produce data which is even more 
overwhelming for careful interpretation. On 
the horizon are scanning ophthalmoscopic 
procedures. The welter of information accu- 
mulated by such methods is beyond the capa- 
bility of old fashioned human in-depth study 
regardless of any investigator’s intentions. 
Undoubtedly, we must now move into com- 
puter-based quantitative ophthalmoscopy as 
a method by which images of the retina may 
be scanned, measured and analyzed to a de- 
gree impossible by simple inspection.® Sup- 
posing someone were to ask: What is the 
correlation between the number of dot and 
blot hemorrhages and the blood sugar? Or, 
whether venules in the upper temporal qua- 
drant change their diameter from month to 
month and how much? Or, whether cluster 
exudates change in density and exact config- 
uration from week to week? No one has the 
time to reinspect his records (photographs ) 
and come forward with an answer. He is not 
even sure whether these are intelligent ques- 
tions. But they may be. 

Need Number 3—Quantitative ophthal- 
moscopic studies of diabetes retinopathy. 

With more exact data accumulation, it 
should be possible to study the natural his- 
tory of diabetic retinopathy. For instance, in 
the early phases, while the fundus changes 
observed by the ophthalmologist are re- 
stricted to the retina as opposed to prolifer- 
ating into the vitreous, many are of the opin- 
ion that no intervention is indicated and that 
therapy may prove worse than the disease in 
these early stages. Others, equally well in- 
formed and dedicated, disagree and believe 
that treatment should begin early.’ It has not 
even been settled whether good diabetic man- 
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agement has an effect on the course of diabe- 
tic retinopathy. There have been attempts at 
following a series of patients to see the natu- 
ral course of the disease, but these are rather 
limited and should be repeated and extended 
in many centers throughout the world.®1?° 

But will it be possible to “adequately con- 
trol” such investigations? To be scientifically 
thorough it is demanded that there be pro- 
spective and retrospective studies of large 
numbers of patients who have had no treat- 
ment. Is this possible? 

Need Number 4—A worldwide prospec- 
tive study of the natural course of diabetic 
retinopathy with adequate controls. 

In the relentless advance of diabetic reti- 
nopathy, there comes a time when manifesta- 
tions of the disease leave the retina proper 
and extend or proliferate into the preretinal 
and eventually into the vitreal spaces. Most 
frequently, such neovascularization occurs 
near the disk but certainly is not confined to 
that area. Proliferative diabetic retinopathy 
comes in many forms. Gross extravasation 
of blood and profusion of fluorescein from 
the vessels seem to correlate very poorly 
with any critical recognizable appearance in 
the newly formed vessels. The degree of 
scarring and subsequent detachment and oc- 
casional spontaneous remission seem to fol- 
low no rhyme or reason. 

If the intervention of treatment is pro- 
vided systemically, unilaterally or bilaterally, 
how can the results be evaluated and com- 
pared? If one sets rigid criteria, the two eyes 
of any given patient are almost always asym- 
metrical at any point in time. Where will one 
find controls? Almost every medical center 
has its own rules for when and how to treat. 
In a disease which has such a devastating 
prognosis, how do we choose those who are 
to be left untreated? The terribly sick who 
cannot withstand surgery, radiation, or even 
photocoagulation, can hardly serve as swit- 
able control subjects. In practice many intel- 
ligent patients migrate from one medical 
center to another if left untreated. They re- 
fuse to serve as a control group. Again, to be 
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scientifically sound, some of the subjects 
should undergo pseudotreatment including 
the taking of placebos instead of insulin, ex- 
posure to bright lights instead of photocoag- 
ulation, and pituitary exposure with sham 
operations and false irradiation instead of 
anterior pituitary lobe ablation. Would one 
be willing to see a relative of his placed in 
such a group? Would such a protocol receive 
approval from an institutional research com- 
mittee? Is a double-blind study really possi- 
ble? For instance, which trained observer 
would fail to recognize those patients treated 
with photocoagulation? One possible solu- 
tion to this dilemma may be forthcoming if 
large numbers of patients are studied in 
depth throughout the world. 

Need Number 5—A large collaborative 
study of diabetic retinopathy. 

Uniformity of criteria will be an absolute 
must in a collaborative endeavor. To be suc- 
cessful, in addition to being rigidly standard- 
ized, it must be agonizingly thorough. In or- 
der to maximally utilize the opportunity, all 
modalities of study should be analyzed. Be- 
side ophthalmoscopic and photographic 
methods, these should include electrophysio- 
logic techniques (electro-oculography, visu- 
ally evoked response electroretinography), 
ophthalmodynametry, tonography, and, of 
course, careful clinical inspection of the eye. 
For example, reliance upon central visual 
acuity gives little index to the severity of di- 
abetic retinopathy. A single punctate lesion 
or transient macular edema may greatly re- 
duce central visual acuity, while the remain- 
der of the retina appears healthy and func- 
tions essentially in a normal fashion. How- 
ever, visual acuity in conjunction with visual 
helds, or an estimation of the degree of optic 
atrophy present, or in correlation with other 
clinical measurements will quite likely pro- 
duce meaningful and useful data. It may be 
that some centers, where one or another 
form of treatment is eschewed, will act as 
controls for others; but this will be based on 
access to the same sources or patient pools, 
which is, to say the least, a questionable as- 
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sumption. Environment and genes vary not 
only from nation to nation but from commu- 
nity to community within a given country. 
Nevertheless, a collaborative study, if well 
done, will narrow the unknown parameters. 

Physicians and patients alike are naturally 
most concerned with treatment. Essentially, 
there are four therapeutic methods available 
today: diet, drugs, pituitary ablation and 
photocoagulation. The pros and cons of these 
modalities are discussed in the recent texts 
‘often with more emotion than scientific ob- 
: ctivity. This is understandable because we 
re fighting an enigmatic disease. We have 
he feeling that if we could only identify the 
-enemy we could defeat him, In the mean- 
< time, as is true with most groups undergoing 
adversity, we squabble among ourselves. Im- 
‘provements of pituitary surgery and laser 
photocoagulation should dissolve the artifi- 
cial and fruitless divisions which have sepa- 
rated physicians into different camps with 
regard to therapy. No one seems to have any 
idea as to how pituitary ablation benefits di- 
abetic retinopathy. Indeed, the “proof” that 
such treatment may be effective is, at best, 
_ scientifically weak. One lonely but well-con- 
trolled study from Denmark comparing 15 
< treated and 15 untreated patients is hardly 
< sufficient evidence. The lack of scientific 
‘objectivity and the absence of controlled 
evaluations is even more conspicuous in the 
data gleaned from those reporting on photo- 
coagulation. 

An educated guess is that in the immediate 
future all forms of the above mentioned 
therapeutic measures will be employed syn- 
ergistically. Surely the most exciting devel- 
opment in photocoagulation is the advance- 
ment of laser technology, where many wave 
lengths are, or shortly will be, available to 
ophthalmologist? Laser photocoagulation 
incorporates three units: (1) the laser input 
(modifications here will arise from the in- 
= dustrial research); (2) the optical output, 
+ usually via an ophthalmoscope, slit lamp or 
“oo fundus camera; and (3) the delivery arm 
~~ that links the laser to the optical device. In 
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addition to the availability of the various 
wave lengths—for example, argon blue- 
green as opposed to deep ruby-red—the 
compactness, mobility, and cost of these in- 
struments will greatly influence their accep- 
tance by the medical profession. Undoubt- 
edly, a great deal more is to be learned when 
laser technologists combine with biologists to 
apply their advances to ocular tissues 

Need Number 6—E-xpansion of biophysi- 
cal laser technology. 


SUMMARY 


Is diabetic retinopathy a controllable dis- 
ease? Maybe. Six needs in the scientific 
study of this malady are presented. These in- 
clude: in vitro studies of human retinas, ani- 
mal models, quantitative ophthalmoscopy, a 
study of the natural course of the disease, 
collaborative studies, and expansion of bio- 
physical applications of lasers. 

Surely, there are other needs worthy of 
study and other approaches to investigation 
of this disease which have been unwittingly 
excluded here. If this short presentation 
helps to bring the problem into focus, it will 
be in keeping with the spirit which has moti- 
vated Algernon Reese and for which we hold 
him in such high regard today. 
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OPHTHALMIC MINIATURE 


Here follow my remarks on light. Some lights are from celestial bod- 
ies, as from the sun, the moon, and that beautiful star Venus. Light also 
originates from fires, but these vary greatly. Starlight makes the shadow 
equal to the body, but firelight makes it greater. A consideration of 
shadow in which the rays of light are interrupted show that the inter- 
rupted rays either return to source or are deflected. They are deflected 
as when, touching the surface of water, they strike the beams of a house. 
More could be said about this reflection which bears on these miracles of 
painting which many of my friends have seen done by me recently in 
Rome. Here it suffices to note that these reflected rays carry with them- 
selves the colour they find on the plane viewed. You may have noticed 
that anyone who walks through a meadow in the sun appears greenish in 


the face. 


Leon Battista Alberti 
Della Pittura 
Published 1435-36 





_ FLUOROANGIOGRAPHIC PATTERN OF MACULAR EDEMA AND RETINAL 
r SWELLING IN POSTMORTEM EYES 


Davip G. Cocan, M.D., ann Steven V. Guzak, M.D. 


Boston, Massachusetts 


The term macular edema probably encom- 
passes several entities of differing pathogen- 
eses. Irvinet first drew attention to its fre- 
quent occurrence in aphakic eyes with rup- 
ture of the vitreous face and suggested an 

_ underlying inflammatory etiology. Tolentino 
< and Schepens? described vitreoretinal adhe- 
sions as seen by slit-lamp microscopy and 
g ggested traction on the macula as the me- 
< chanism. Reese, Jones, and Cooper’? avoided 
-the name macular edema but observed simi- 
lar adhesions in the formation of retinal 
holes. Gass and Norton* (and others*") were 
unable to confirm the vitreomacular adhe- 
sions in most of their cases but described a 
characteristic fluoroangiographic staining 
which they interpreted as cystoid changes 
(“cystoid macular edema”) resulting from 
abnormal permeability of the paramacular 
= capillaries. Cases which did have vitreous 
è „traction either failed to show abnormal leak- 
-age of fluorescein or showed a pattern dis- 
tinct from that of the usual macular edema. 















FLUOROANGIOGRAPHIC PATTERN 


‘We will limit our comments to that type de- 
scribed by Gass and Norton‘ which, occurring 
predominantly in aphakic eyes, produces a 
characteristic fluoroangiographic pattern that 
may be likened to the petals of a flower cen- 
tered about the fovea or alternatively as a cart 
wheel with radiating spokes. The stain occurs 
several minutes after the injection of the dye 
and increases for 10-30 minutes. The petals, 
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separated initially from each other by dark 
lines, become less clearly demarcated as the 
dye progressively diffuses through the whole 
central area to become eventually a uniform 
fluorescent smudge. 

The following eight cases were selected as 
showing either typical examples of the fluoro- 
angiographic pattern or as having additional 
features that were noteworthy. 


CASE DESCRIPTIONS 


Case 1—This patient was seen through the courte- 
sy of Dr. Wallace McMeel. She was a 63-year-old 
woman who had had a cataract extraction four 
months previously. The vision could not be subse- 
quently improved more than 20/80. The tension was 
normal and patient had not used epinephrine. The 
fundus showed slight irregularity in the central 
area and a hemorrhage near the inferior branch of 
the superior temporal vein. There was no evidence 
of vitreous traction. 

Fluoroangiography showed some leakage from 
the disk and conspicuous leakage in the macular re- 
gion having the typical cartwheel pattern (Fig. 1). 

Case 2—This patient was seen through the cour- 
tesy of Dr. Irwin Mancall. He was a 61-year-old 
man who had had cataracts extracted from both 
eyes four months previously with subsequent cor- 
rection to approximately 20/30 in both eyes. Re- 
cently his vision had failed and could not now be 
improved beyond RE: 20/100 and LE: 20/70. The 
vitreous was liquified but showed no prolapse into 
the anterior chamber. The slit lamp (Hruby lens) 
revealed an unusual grayness to the macula but this 
was not definitely abnormal. The fields showed rela- 
tive central scotomata. 

Fluoroangiography showed the typical pattern of 
macular edema with a central area of fluorescence 
about 1 disk diameter in size having the characteris- 
tic dark lines radiating from the center (Fig. 2). 
There was no leakage from the disk. 

The day following fluoroangiography the patient 
developed a detachment in this right eye and was 
found to have several round holes in the nasal and 
temporal periphery. Whether or not the mydriasis 
incidental to fluoroangiography contributed to the 
detachment could not be answered but this possibil- 
ity seemed unlikely when the patient developed a 
detachment in the other eye six months later with- 
out having had mydriasis at this latter time. 

Case 3—This 65-year-old man with bilateral 
open-angle glaucoma had had an uneventful cata- 
ract extraction of the right eye with keyhole iridec- 
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Figs. 1-4 (Cogan and Guzak). Composite of flucroangiograms from four patients showing the typical 
cartwheel arrangement of macular fluorescence as seen 5 to 10 minutes after the injection. A synopsis of 
the histories is given in the text. All four eyes were aphakic. The last two also had glaucoma and were 


receiving topical epinephrine. 


tomy. The patient was maintained postoperatively 
on 1%% epinephrine eye drops and the acuity in the 
night eye was 20/25--. Five months after the opera- 
tion he complained of blurred vision in the right eye 
and was found to have an acuity of 20/80. The 
macula was described as being somewhat yellowish 
but probably within normal variations, The epineph- 
rine was discontinued but when, after six weeks, 
the vision had not improved and the tension was 
elevated the drops were begun again. The macula 
was then noted to be elevated and cystic. 

lluoroangiography showed leakage from the 
disk and from the macula with the characteristic 
wheel-like pattern (Fig, 3). 

Case 4—This 73-year-old man had bilateral open- 
angle glaucoma and amblyopia ex anopia of the left 
eye. He had an uneventful cataract extraction done 
on the right eye with a keyhole iridectomy. Postop- 
eratively the patient continued treatment with 1% 
epinephrine drops and the acuity could not be im- 
proved beyond 20/200. Five months after the opera- 
tion slit lamp microscopy showed the macula to be 
edematous, and fluoroangiography revealed the typi- 
cal macular leak (Fig. 4). 

Over the subsequent year the patient received 1% 


epinephrine intermittently but had little or no 
change in his vision. 

Case 5—-This 60-year-old woman had a round 
pupil cataract extraction in the right eye three 
years previously and in the left eye six years previ- 
ously with a subsequent acuity of RE: 20/30 and 
LE: 20/20. She then developed pupillary block 
glaucoma in the right eye and was treated with 1% 
epinephrine tid. Nine months after beginning this, 
the acuity in the right eye fell to 20/100 and exami- 
nation (by Dr. Thomas Farrell) disclosed question- 
able macular edema with loss of the foveal reflex. 
The visual fields showed a central scotoma. Fluo- 
roangiography showed the typical pattern of macu- 
lar edema (Fig. 5) without any apparent leak from 
the disk. 

The epinephrine drops were discontinued and the 
acuity gradually returned to 20/30— over a period 
of two months. Repeat fluoroangiography at this 
latter time showed persistent but much less leakage 
in the central area (Fig. 6). 

Case 6—This 60-year-old woman had been 
treated for pseudo-exfoliation glaucoma with 1% 
epinephrine and 0.5% pilocarpine eve drops. An in- 
tracapsular cataract extraction was done on the 
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Figs. 5-8 (Cogan and Guzak). Two cases of aphakia and glaucoma. The fluoroangiograms represent 
the macular edema and its partial resolution two months later in each case. 


right eve with a keyhole iridectomy. The same anti- 
glaucoma medication was continued and the visual 
acuity could not be improved beyond 20/60. Three 
months after the operation the acuity had fallen to 
20/100 and the macula showed diffuse edema with 
probable elevation. 

Fluoroangiography revealed the typical central 
leakage of dye having a spoke-like configuration in 
the early stages and a diffuse smudge in the later 
stages (Fig. 7). 

The epinephrine drops were discontinued and the 
acuity improved over a period of two months to 
20/40. Repeat fluoroangiography six months after 
the first showed no leakage of dye (Fig. 8). 

Case 7—This patient was seen through the cour- 
tesy of Dr. Ronald Pruett. She was a 62-year-old 
woman who developed blurring of vision of the left 
eye without apparent cause four years previously. 
Examination of this eye at the present time dis- 
closed an acuity of 20/70 with extensive ensheath- 
ing of the veins, increased prominence of the ven- 
ules nasal to the disk and an elevated grayness of 
the macular region. The right eye had an acuity of 
20/30 and also showed some ensheathing of the 
veins but this was less marked than in the other eye 
and-did not show the macular changes. 

Kluoroangiography revealed an irregular staining 


of the walls of the main venous trunks and a mild 
but definite leakage in the macula with the cart- 
wheel spokes similar to, but less marked than in, the 
aphakic cases (Fig. 9). Fluoroangiography of the 
other eye revealed no leakage. 

The presumed diagnosis in this patient was reti- 
nal phlebitis of undertermined etiology. 

Case 8—This patient was seen through the cour- 
tesy of Dr. David Donaldson. He was a 31-year-old 
man with a diagnosis of mild uveitis of the left eye. 
This was characterized by a few lardaceous mutton- 
fat precipitates on the cornea, exudates on the pars 
plana, an abnormal appearance of the macula sug- 
gestive of a hole, and a decrease in acuity to 20/40- 
? 


Fluoroangiography showed the typical leakage of 
macular edema as in the aphakic eyes (Fig. 10), 
but this was less extensive and unaccompanied by 
leakage from the disk. 


Comment: These eight cases accord with 
the descriptions by Gass and Norton.* They 
occurred in both phakic and aphakic eyes; 
represented both unilateral and bilateral varie- 
ties ; frequently showed a suggestive relation- 
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Figs. 9 and 10 (Cogan and Guzak). Two cases of macular edema in phakic eyes. Figure 9 is the 
fluoroangiogram of a patient with phlebitis and shows leakage from the vein as well as into the macula. 
Figure 10 shows the typical macular leakage in a patient with uveitis. 


ship to the use of epinephrine eye drops as 
suggested by Kolker and Becker® ; but gave no 
indication why the macula should be so selec- 
tively involved in the edema. 


POSTMORTEM SWELLING OF THE RETINA 


Swelling of the macula postmortem is illus- 
trated by the following three specimens from 
separate eyes which had no disease at the 
time of death. The eyes were removed sev- 
eral hours after death, fixed in formalin and 
opened to permit visualization of the macu- 
lae. 


Specimen 1 showed mound-like elevation of the 
macula with single cleft on its sloping wall (Fig. 
11). The patient was an 8l-vear-old woman who 
died of reticulum cell sarcoma. 

Specimen 2 showed folds and clefts in the central 
area (Fig. 12). The patient was a 50-year-old man 
who died of subarachnoid hemorrhage. 

Specimen 3 showed elevation of the central area 
with radiating folds and clefts (Fig. 13). The pa- 
tient was a 67-year-old man who died following 
complications of cervical spondylosis, 

section 1 showed elevation and inversion of the 
macula due to predominent swelling of the outer 
reticular layer (Fig. 14). 

Section 2 showed folds of the retina in the para- 
foveal area with conspicuous thickening of the 
outer reticular layer (Fig. 15). (This is not the 
artifactitious thickening which one frequently sees 
with oblique sectioning. ) 

In section 3, section through the foveola showed 
a forward buckle of the macula and increased thick- 
ness of outer reticular layer. (Some of this thick- 
ness may be artifactually accentuated by obliquity of 
the section.) 





Fig. 11 (Cogan and Guzak). Typical folds of the 
macular seen in an eye removed postmortem and 
hxed in formalin. 


In section 4-a, folds and clefts in the parafoveal 
retina with intact internal limiting membrane. 

Comment: These three gross specimens il- 
lustrate the common preferential swelling of 


several hours after death and fixed in form- 
alin. They may show simple mounding up of 
the central retina but commonly have a radiate 
pattern similar to that seen with macular 
edema in life. 

To understand the pathogenesis of post- 
mortem swelling of the macula we studied a 
number of normal eves histologically and 
have selected four for illustration. 


| contains debris representing 


VOlevi 204 





Fig. 13 (Cogan and Guzak). Folds of the retina 


In section 4-b, higher magnification of the same 
section showing a portion of a cleft in which the 
inner layer of the retina has torn away from the 
internal limiting membrane (Fig. 16). The space 
fragmented foot-plates 
of Müller cells. 


Comment: Postmortem swelling of the 
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Fig. 12 (Cogan and Guzak). Folds 
of the macula forming a cartwheel 
pattern in a postmortem eye. 





in a normal retina sectioned in the parafoveal region. 


macula is due chiefly to expansion of the outer 
reticular layer (of Henle). In the presence of 
a taut internal limiting membrane, the swollen 
retina is forced into folds and clefts corre- 
sponding to the radiating configuration seen 
in the gross specimen. 
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Fig. 14 (Cogan and Guzak). Section through the foveola of another eye showing the characteristic 
elevation and increased thickness of the outer reticular layer. 








Fig. 15 (Cogan and Guzak). Folds and clefts in the parafoveal area with intact internal 


limiting 
membrane, 


+ 
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Fig. 16 (Cogan and Guzak). Higher magnification of same section showing the cleft filled with debris 
as the Müller foot plates were torn from the internal limiting membrane. 


SPECULATIONS AND CONCLUSIONS 


While varying in degree, the fluoroangio- 
graphic pattern of macular edema is uniform 
and characteristic. It consists of central 
staining with streaks that radiate out from 
the center. As suggested by Gass and Norton,’ 
one is compelled to assume an abnormal 
permeability of the macular capillaries but 
this should not necessarily imply a primary 
abnormality of the vessels. The anatomic ba- 
sis for the pattern is uncertain since no 
proved cases have been examined histologi- 
cally. Cystoid degeneration may simply rep- 
resent a terminal stage. 

The present observations on postmortem 
eyes suggest an inherent turgescibility of the 
macular area, especially of the outer reticu- 
lar layer of Henle. The swollen macula then 
buckles on itself since inward expansion is 
limited by the internal limiting membrane 
and the consequent folding then assumes a 
pattern similar-to that seen in macular edema 

. 


with spikes corresponding to the clefts be- 
tween the folds. It is therefore suggested 
that this inherent turgescibility of the macula 
contributes to the characteristic flucroangio- 
graphic pattern of macular edema. 
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TREATMENT OF INTRARETINAL ANGIOMAS 


P. Ross McDonarp, M.D., anp Lov K, Sarin, M.D. 
Philadelphia, Pennsylvania 


Von Hippel-Lindau’s syndrome affects 
males more than females of any age group; 
it is bilateral in 36% of the cases. It is a fa- 
milial condition with dominant autosomal in- 
heritance. The main lesions consist of one or 
several arteriovenous angiomas located at the 
equator or more peripherally with dilated 
and tortuous feeder vessels. Secondary 
changes are glial proliferation around the tu- 
mor and along the dilated vessels, exudation, 
and retinal detachment. Secondary glaucoma 
may also ensue. 

Leber’s miliary aneurysmal retinitis con- 
cerns almost exclusively young men, is uni- 
lateral, and slowly progressive. The small ar- 
terial aneurysms are found usually at the 
posterior pole in a circumscribed area, They 
are associated exudates and may eventually 
lead to Coats’ disease.2 

Telangiectasia retinae of Reese? is charac- 
terized by a circumscribed, slightly elevated 
area over which are numerous small sharply 
outlined red globules. Usually this is unilat- 
eral and only rarely presents itself at more 
than one site in a given eye. Reese believes 
this to be a precursor of Coats’ disease. 

We have seen three patients this past year, 
each with an isolated vascular lesion of the 
posterior pole that did not fit into the cate- 
gory of angiomatosis retina, Coats’ disease, 
Leber’s miliary aneurysms, or telangiectasia 
of the retina as described by Reese, We think 
the lesion we are referring to is an intrareti- 
nal lesion occurring in an apparently healthy 
patient without any evidence of systemic dis- 
ease. The retinal vessels are normal; in the 
area of edema there may be a small dark le- 
sion that is not connected with the vessels ac- 
cording to either visual or fluorescein exami- 
nation. 


Presented at the 106th meeting of the American 
Ophthalmological Society, May 28-30, 1970. 

Reprint requests to P. Robb McDonald, M.D, 
Retina Service, Wills Eye Hospital, 1601 Spring 
Garden Street, Philadelphia, Pennsylvania. 
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CASE REPORTS 


Case 1—A 46-year-old Caucasian woman noticed 
blurred vision in her left eye in December, 1967. By 
March 27, 1968, when we first saw her, vision in the 
right eye was 20/20 and the left 20/100. Fundus ex- 
amination showed edema in a star shaped figure 
practically surrounding the macula, and temporally 
and above the macula there was a redish lesion 
about one-fourth the size of the disk (Fig. 1). The 
vision dropped to 20/400 before photocoagulation of 
the lesion on April 1. Figure 2 shows fluorescein 
angiogram prior to therapy. Following this, the 
edema gradually absorbed (Fig. 3). The patient re- 
gained 20/20 vision by September 11, 1968, and has 
maintained this ever since. Laboratory studies, in- 
cluding a spinal fluid examination, were all within 
normal limits. 

Case 2—-A healthy 31-year-old man was first seen 
on November 19, 1969, having been referred be- 
cause of poor vision and a peculiar lesion of his left 
eye. Vision in his right eye was 20/20 and in his 
left eye, counting fingers. Figure 4 shows the 
marked edema surrounding the nerve head with a 
small sharply demarcated star figure about the mac- 
ula. Figure 5 is a late-stage fluorescein angiogram 
made on the same date. Interestingly, the right eve 
showed a very abnormal peripapillary vascular le- 
sion (Fig. 6). 

This patient's left eye was photocoagulated twice, 
on January 19, and again on April 13, 1970. There 
has been marked resolution of the edema residue, 
but unfortunately the vision has not improved—1un- 
doubtedly because of permanent macular damage 
(Fig. 7). 

Case 3—A healthy 63-year-old man was first 
seen by Dr. Richard Goldberg on October 9, 1969. 
He complained of blurred vision of four days’ du- 
ration. Visual acuity in his right eye was counting 
fingers and in his left eye, 20/20. He presented with 
a dark lesion inferior and nasal to the disk with 
some hemorrhage and edema residue inferior to the 
disk (Fig. 8) and in the macular region as well 
(Fig. 9), 

A fluorescein angiogram made on the same date 
showed minimal pooling at the site of the dark le- 
sion (Fig. 10). He was placed on prednisone 10 mg 
four times daily. On November 10, 1969, vision had 
improved to 20/80 and a second small angiomatous 
lesion was noted along the course of the inferior 
nasal artery. Photocoagulation was performed the 
same day. On December 5, 1969, vision had dropped 
to 20/200. There was an excellent photocoagulation 
response. Subsequent examination showed disap- 
pearance of the dark angiomatous lesion (Fig. 11) 
and almost complete disappearance of edema and 
edema residue at the site of the lesion and in the 
macula (Fig. 12). On April 17,.1970, vision was 
20/70. 
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Fig. 5 (McDonald and Sarin). Same eye, same day 
as Figure 4. Fluorescein angiogram (late). 





Fig. 7 (McDonald and Sarin). Case 2. Resolution 
of edema following photocoagulation. 


Edema with hard yellowish striae predo- 
minate the fundus picture. Undoubtedly, this 
is the result of some circulatory disturbance 
giving rise to the edema, hemorrhage, and 
hard white retinal deposits representing re- 
sidual edema. 

Our results would add further confirma- 
tion to Maumenee’s contention that the lipid 
deposits are the result of a vascular distur- 
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Fig. 6 (McDonald and Sarin). Case 2, right eve. 
Red-free photograph of the right disk. 





Pig. & (McDonald and Sarin). Case 3. Angioma and 
edema residue nasally and mferior to the disk. 


bance rather than anoxia causing an altera- 
tion in the metabolism of the neural cells. 
Leber’s disease consists of numerous sac- 
culated and fusiform swellings of terminal 
arterioles usually located at or posterior to 
the equator in one area of the fundus. The 
yellowish intraretinal exudates are often part 
of the picture. Wise® feels that these changes 
are the result of retinal hypoxia probakly 
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Fig. 9 (McDonald and Sarin). Case 3. Edema in 


the macular region. 
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Fig. 10 (McDonald and Sarm). Case 3. Finores- 


cein angiogram on October 9, 1969. Minimal pool- 
ing of fluorescem. 





Fig. 11 (McDonald and Sarin). Case 3. Absorp- 


tion of edema residue post phote-coagulation. 


secondary to capillary or venous obstruction. 
He thought that this may be an area of 
Coats’ disease, but also maintained that this 
could lead to angiomatosis. Reese? was of the 
opinion that these changes were a form of 
= capillary hemangioma; however, in his later 
ṣo article? he concludes that this is probably a 
a which he believes to be the 
forerunner of the Coats’ disease. Maggi’ be- 


Fig. 12 (McDonald and Sarin). Case 3. Ab- 


sorption of edema in the macula. 


lieved that Leber’s disease, Coats’ disease, 
and retinal telangiectasia are separate enti- 
ties. He is also of the opinion that retinal 
telangiectasia affects only the capillary net- 
work. 

The telangiectasia of the retina has been 
described in detail by Reese, who considered 
this to be a part of abnormal vascular 
changes throughout the retina which have 
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retinal tissue as their stroma, rather than 
stroma of their own. These vascular malfor- 
mations seem to be confined to the venous 
rather than the arterial side of the vascular 
tree. The lesion is composed of vascular 
atresia with the formation of collateral chan- 
nels. 

Reese considers that the accumulation of 
polysaccharide as a thick basement mem- 
brane under the epithelium of the vessels 
leads to atresia and occlusion of the vessels, 
and thus causes edema, exudation, and hem- 
orrhage. 

Telangiectasia as described by Reese is 
not an aneurysmal change in itself ; however, 
the vascular atresia and passive congestion 
may cause aneurysmal dilatation. Again ac- 
cording to Reese, this is seen in children and 
young adults. 

The patients that we have presented are all 
adults and on fluorescein angiography then 
show no involvement of the arterial and ve- 
nous tree of the retinal vasculature. Fluores- 
cein angiography does suggest involvement 
of the capillary bed. 

The pathogenesis of these vascular lesions 
is purely speculative. 

Wise® in discussion of Coats’ disease con- 
siders three possibilities: (1) some interfer- 
ence with the nutritional supply to the outer 
retina from the choroid, (2) a primary de- 
fect in the deep retinal capillary bed, (3) a 
disturbance in the internal metabolic path- 
ways within the outer retinal cells. He pre- 
sents histologic evidence to refute his two pri- 
mary hypotheses. 

Though we do not have any histologic con- 
firmation at the present, we feel that what we 
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have described represents a defect in the deep 
retinal capillary bed. 


SUM MARY 

Leber’s aneurysmal dilatation, telangiec- 
tasia, and Coats’ disease have a vascular ab- 
normality as the primary pathology. The 
changes are associated with the arterial and 
venous tree. Aneurysmal dilatations, yellow- 
ish exudation, and retinal detachment are 
clinically described with the above condi- 
tions, and fluorescein angiography has 
helped in the understanding of the clinical 
course and possible pathogenesis, Theoreti- 
cally, the capillary bed of the retinal vascular 
system may be primarily involved and pres- 
ent with a similar clinical picture. With this 
idea, we presented the following cases, spec- 
ulating, of course, that the primary fault 
with vascular abnormality lies with the capil- 
lary system of the retinal vasculature. 
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ACCOMMODATIVE STRABISMUS AND THE AC/A RATIO 


Goopwin M. Brernin, M.D. 
New York, New York 


Accommodative strabismus may be de- 
fined as the ocular deviation associated with 
the use of accommodation. It may occur (1) 
when a patient with uncorrected hypermetro- 
pia compensates for his refractive error at 
distance, or (2) when a patient with or with- 

out hypermetropia views a near object. The 
- deviation is brought about through the ac- 
< commodation-convergence association Or 
synkinesis. This relationship is expressed as 
the AC/A ratio—ie., the accommodative 
~~ convergence per unit diopter of accommoda- 
tion. Thus esodeviation may result from un- 
corrected hypermetropia with a normal AC/ 
A or from the existence of an abnormally 
high AC/A even in the presence of emme- 
tropia. In either instance, the absence of an 
adequate reserve of relative fusional diver- 
gence may result in the deviation becoming 
manifest as esotropia. In exodeviations asso- 
ciated with myopia, similar considerations 
~- obtain although relative fusional convergence 
-is required. 
The geometric convergence requirement? 
for an individual is determined by the diop- 
tric distance of the object of regard and the 
~interpupillary distance of the observer (Fig. 
1). With a standard pupillary distance ( PD) 
of 6.0 cm, an individual must generate 18 
prism diopters of accommodative conver- 
gence to bifixate an object at 1/3 meter’s 
distance. The accommodative convergence 
generated per unit diopter of accommodation 
in the average normal individual is generally 
a few diopters short of this requirement. 
Since the average AC/A is about 44/1D, 
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the deviation thus measured is in the range 
of 4 to 6 diopters and is termed the physio- 
logic exophoria. Proper binocular fixation, 
therefore, calls into play fusional conver- 
gence which results in both foveas being di- 
rected at the object of regard. An AC/A of 
six prism diopters of convergence per diop- 
ter of accommodation would be the perfect 
ratio to result in orthophoria at 1/3 meter’s 
distance and there would be no call for fu- 
sional vergence. 

From the foregoing it is apparent that the 
therapy of accommodative esotropia must be 
based on (1) the correction of any hyperme- 
tropia present, (2) reduction or normaliza- 
tion of an abnormal AC/A and (3) im- 
provement of the amplitude of relative fu- 
sional divergence. The ophthalmologist gen- 
erally is concerned with the former two, the 
orthoptist with the last element. In the physi- 
ologic sense, reduction of the causes of ac- 
commodative strabismus is more to be de- 
sired than compensation by remedial train- 
ing, although all three measures may be re- 
quired. The therapeutic measures employed 
by the ophthalmologist are (1) the correction 
of the hypermetropic refractive error at 
distance, (2) the prescription of a bifocal 
addition for any residual deviation at near, 
and (3) the prescription of anticholinester- 
ase drops (miotics). The therapeutic prob- 
lem confronting the ophthalmologist is to de- 
cide which of these modalities to employ. 

Since the classic analysis by Donders, plus 
lenses have been prescribed to correct the ac- 
commodative esotropia associated with hy- 
permetropia. In the presence of a normal AC 
/A ratio, a pure accommodative esotropia 
can thus be removed for all distances of 
gaze. The problem of the residual accommo- 
dative esotropia at near, in the emmetropic 
or corrected hypermetropic patient, is not so 
simple. This deviation may respond partially 
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Fig. 1 (Breinin). Geometric convergence requirement. 


or completely either to a bifocal addition or 
anticholinesterase drops. There is, in addi- 
tion, a substantial number of patients whose 
residual deviation may be corrected only if 
both anticholinesterase drops and bifocals 
are used concurrently. In order to under- 
stand the rationale for the use of these 
agents, one must understand fully the nature 
of the AC/A relationship. The New York 
University group has devoted a series of 
publications to the accommodative mecha- 
nism.’ They have shown that the clinically 
determined stimulus AC/A—that is, the ac- 
commodative convergence associated with a 
given dioptric stimulus to accommodation— 
does not tell the whole story. The response 
AC/A, which is only measured in the labo- 
ratory situation by a device incorporating an 
optometer and haploscope,*°"! reveals the 
actual amount of effected accommodation re- 
sulting from a given stimulus and the accom- 
modative convergence associated with that 
amount of accommodation (Fig. 2). Studies 
in cats? and monkeys? have shown that the 


action of anticholinesterase drops is based 
upon their ability to potentiate neuromuscu- 
lar transmission at the ciliary body synapses 
(Fig. 3). In this way, accommodation is 
effected with greater ease or less effort. 
Since it is the effort of accommodation that 
is synkinetically associated with the accom- 
modative convergence, a decreased amount 
of such convergence results? (Fig. 4). Ac- 
commodative strabismus, therefore, can be 
lessened or nullified by facilitating accom- 
modation and thereby reducing accommoda- 
tive convergence.’ 

It must be noted that these pharmacologic 
agents do not significantly alter the refrac- 
tive state of the eye; i.e., they do not produce 
any significant accommodative spasm in the 
child nor is the actual amount of accommo- 
dative work to be done lessened, since the 
patient must still exert the required amount 
of accommodation to see objects at any given 
focal distance.’ The AC/A, however, is re- 
duced or normalized by the medication. It 
should be recognized that althdugh the term 
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Fig. 3 (Breinin). The effect of phospholine iodi 
lation of the ciliary ganglion in the cat. 


conclusively shown that miosis with in- 
creased depth of focus plays no significant 
part in the beneficial action of anticholines- 
terase agents, since a pupil diameter less than 
1.0 mm is required to demonstrate such an 
effect? (Fig. 2). Pupil sizes of 1.0 mm or 
less with these agents are uncommon in clin- 
ical practice and clinical improvement is en- 
countered with much larger pupils. These 
studies have shown that mydriatics such as 
phenylephrine can be simultaneously em- 
ployed with little or no decrease of therapeu- 
treefiect>:* 

Plus lenses, on the other hand, alter the 
amount of work to be done by removing the 
hypermetropia at distance (although accom- 
modation must still be exerted for closer in- 
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de on accommodation responses to submaximal stimu- 


tervals). Bifocals effectively do away with 
the need for accommodation at both distance 
and near. The AC/A is unaltered by lenses. 
This is a quite different situation than that 
created by the use of anticholinesterases. 
The clinical improvement with glasses re- 
sults from the fact that since no accommoda- 
tion is required no accommodative conver- 
gence is produced. It is clear that while these 
two approaches are dissimilar, together they 
provide a two-edged attack upon the prob- 
lem. 

It is evident from the foregoing that sin- 
gle-vision glasses for hypermetropia associ- 
ated with a normal AC/A will correct the 
usual accommodative strabismus, The prob- 
lem of the patient with an abriorma! AC/A, 
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Fig. 4 (Breinin). The accommodative-convergence relationship obtained before and after instillation 
of 0.125% phospholine iodide. The AC/A ratio is the reciprocal of the slopes of these functions. 
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however, requires further clinical evaluation, 
he determination of the AC/A ratio is a 
aluable procedure which should be routinely 
ilized by the ophthalmologist along with 
S refraction. Unfortunately, there is a wide- 
spread practice of attempting to obtain the 
AC/A by comparing the distance with near 
measurements (Table 1}. The ratio so deter- 
mined suffers from the inaccuracies of the 
proximal factor plus unknown elements as- 
sociated with the vergence mechanism. It is 
often considerably higher than the AC/A 
as determined by the lens gradient method. 
Furthermore, it involves an algebraic sum- 
mation to the near measurement of any dis- 
tance heterophoria or heterotropia due to non- 
~ accommodative factors which can lead to 
confusion and error. The AC/A ratio as de- 
termined by the lens gradient method, on the 
er hand, provides the closest approxima- 
tothe true AC/A that we can obtain by 
imple, rapid elinical measurement. No spe- 
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Phospholine Response Pupil 


lodide AC/A Size 
Beforeo-o 2.4 4.0mm 
After e-e I.2 | 8mm 





I8 22 26 
(DEGREES) 


cial equipment is required, although a simple 
lens trial frame that can be clipped on the 
patient’s spectacles is very useful. Plus or 
minus lenses are placed before the eyes while 
viewing an accommodative target (20/30 
symbol) at a given focal distance (Tables 2 
and 3). The change in muscle balance thus 
generated reflects the amount of accommo- 


TABLE 1 


DETERMINATION OF AC/A BY DISTANCE AND NEAR 
COMPARISON * 





Letter re RIA ade a NEY HON A PRN 


Distance phoria = ortho, P, D. =60 mm 
Near convergence requirement (4 meter) = 18° 
Near accommodative requirement =3 D 
Near phoria = rd exo, therefore convergence 

used i is = 144 
AC =144, and A=3 D AC/A=14/3 =4.6 

t AC/A measured this way usually higher be- 
cause a portion of the measured convergence is due 
to proximal factors. 
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TABLE 2 
NORMAL FINDINGS * 


Distance phoria = ortho 

Near phoria: 4° exo, with +2.00 D =124 exo 
Change in AC = 12-4 =82 exo 

Change in A=2.00 D: AC/A =8/2 =4 


ANE ORCA A Ne TR RANE AREAL aeRO BERL aana ma a eM ee ERROR E E E E pup 





* In practice, this AC/A is often low because a 
full 2 D of accommodation may not be relaxed. 


TABLE 3 
NORMAL FINDINGS 





Distance phoria = ortho 

Near phoria: 44 exo, with —2.00 D =4° eso 
Change in accommodative convergence (AC) = 8 
Change in accommodation (A) =2 D 

Ratio: AC/A =8/2 =4 





dative convergence associated with a unit 
change of dioptric power. Thus when we use 
plus or minus lenses at a given distance the 
change of muscle balance in prism diopters 
(or degrees) divided by the dioptric value of 
the lens will be a measure of the AC/A ra- 
tio. In clinical practice it is usually best to 
measure the AC/A at the near point since 
the proximal factor and other near elements 
will be constant and thus the change in ver- 
gence associated with the unit change of ac- 
commodation will be a more accurate reflec- 
tion of the accommodative vergence. It 
should be noted that the AC/A ratio, as de- 
termined by the use of plus or minus lenses 
and when employing either a distance or 
near measuring point, may not always be the 
same. From the practical point of view, it 
does not make much difference how or where 
these measurements are taken provided one 
is consistent. One must be certain that the 
individual is actually exerting the requisite 
accommodative change dictated by the choice 
of lenses. If the patient fails to either aug- 
ment or inhibit the accommodation suitably, 
the AC/A so determined will obviously be 
erroneous. Children can usually overcome a 
minus 2 or minus 3 lens at near, whereas 
adults would have great difficulty doing so. 
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Similarly, the child may not release or inhibit 
his accommodation fully with the use of a 
plus 2 lens at near. Although in the labora- 
tory situation, using the optometer-haplo- 
scope combination, the response AC/A can 
be precisely determined, this is not a practi- 
cal clinical procedure so that the clinical 
stimulus AC/A will always have built into it 
potential sources of error. 

The accommodative strabismus in a pa- 
tient with hypermetropia with a normal AC/ 
A may be corrected for all distances by the 
use of a suitable refractive correction. Other 
individuals, after refractive error is cor- 
rected, may still have accommodative esotro- 
pia when viewing objects at near. Such cases 
are often described as having an abnormal 
AC/A ratio. One must, however, clinically 
determine the ratio to establish the diagnosis. 
The choice of treatment lies between the use 
of a bifocal addition which negates the ac- 
commodative work to be done at the near 
point (permitting clear vision without the 
need for any accommodation) and the use of 
anticholinesterase drops. It has been shown 
that many accommodative esotropes have a 
lower amplitude of accommodation and a 
higher AC/A ratio than normal persons, and 
that their amplitude of accommodation is in- 
versely related to the AC/A.® Anticholines- 
terase drops reduce the AC/A and increase 
the amplitude of accommodation: The higher 
the AC/A the more effective the drops. It 
follows that anticholinesterase drops are 
more effective in patients with a high AC/A 
and low amplitude. A low AC/A ratio and 
high accommodation amplitude would sug- 
gest a poor response to the drops. These 
findings also suggest that the basic defect in 
accommodative strabismus may be a weak- 
ness of the peripheral accommodative ( cili- 
ary muscle-lens) mechanism.®! It is of in- 
terest that ciliary muscle is organized into 
discrete functional and structural™ units re- 
sembling those of skeletal muscle and unlike 
other smooth muscle. 

Clinical experience has shown that some 
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cases are satisfactorily treated with either 
© single-vision or bifocal glasses; others are 
= satisfactorily treated with anticholinesterase 
drops. There is, however, a significant num- 
ber of cases in which both glasses and anti- 
cholinesterase drops are required to totally 
remove the accommodative factor. One can- 
not state that the accommodative element has 
been completely removed when there exists a 
residual deviation following the use of either 
of these modalities alone. Any deviation per- 
_ sisting after concurrent use of both, in the 
present state of knowledge, may be consid- 
ered nonaccommodative. 


-... The problem of whether glasses are more 


or less physiologic than drops cannot be an- 
swered. The use of bifocal glasses may re- 
sult in a state of accommodative paresis, 
since the individual literally is not required 
to exert accommodation at distance or near. 
The use of drops, although requiring a nor- 
mal amount of accommodation, is associated 
with the potential for local and systemic tox- 
icity. The problem of iris cysts is satisfacto- 
rily resolved by the simultaneous use of di- 
lute (2.5 - 5.0%) phenylephrine drops.* The 


. production of cataracts in children by anti- 


cholinesterase drops is an extremely rare oc- 


currence. Although blood cholinesterase may 





be lowered, systemic complications are un- 


~ common, though gastrointestinal upsets may 
occasionally be produced. 

Anticholinesterase drops are useful for di- 
agnosis of the accommodative factor as well 
as in therapy. They may be employed as a 
temporary substitute for spectacles, as, for 
example, when the strabismic child is away 
at camp. Obviously, they are not a substitute 
for glasses which are needed for clear vision 
since they do not affect refractive error. 
These agents have also been reported useful 
in the treatment of amblyopia and are help- 
ful in accommodative effort syndromes. 

Typically encountered clinical situations 
. in which a knowledge of the AC/A proves 
+ valuable are illustrated. Table 4 is an exam- 
: ple of a low AC/A in the emmetropic pa- 
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TABLE 4 
EXAMPLE OF LOW AC/A IN EMMETROPIC SUBJECT 


Sr ne eR i iie e haa e e a iy a a aa AY ANNA AE a 


Distance phoria = ortho 

Near phoria = 124 exo 

With —2.00 D, near phoria = 107 exo 
Change in AC =25, AC/A=2/2= 
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TABLE 5 


EXAMPLE OF HIGH AC/A IN EMMETROPIC SUBJECT 


Distance phoria =ortho, near phoria = 124 eso 
With —2.00 D, phoria = 284 eso 

Change in AC =28—12 =164 

AC/A =16/2 =8 

Treatment: Bifocals 

RE plano 

LE plano 

Add +3.00 D both eyes 

Findings with Rx: Distance =ortho, near = 12 exo 


HOR he hr erent eS e NI ATRL PA LLL SRL tet ee Acne Pt Mire tt een eden 


tient. Table 5 illustrates a high AC/A in the 
emmetropic patient. Table 6 shows the abil- 
ity of anticholinesterase to normalize a high 
AC/A in the emmetropic patient. It is evi- 
dent in this figure that the AC/A of 10 to 1 
as determined by far-near measurement is 
much higher than the AC/A of 8 to 1 deter- 
mined by the lens gradient method. In either 
instance, however, following the administra- 
tion of drops, the AC/A ratio was signifi- 
cantly reduced. In Table 7, a hypermetropic 
patient with a high AC/A ratio shows a sim- 
ilar reduction of the AC/A (reduced by half) 
with a resultant esophoria well within the fu- 
sional divergence amplitude. In this instance, 


TABLE 6 
NORMALIZING HIGH AC/A IN EMMETROPIA WITH P.H 


ten eum enmnreen shlaeenernhirwrniettnhteetewe eem era n aanpas a i 


Distance phoria =ortho 
Near phoria = 124 eso 
AC/A (lens gradient) =8 
After phospholine iodide 
Distance phoria =ortho 
Near phoria =44 eso 
With —2.00 D near phoria = 14A eso 
Change in AC =14—4=10 
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TABLE 7 
HYPEROPIA WITH HIGH AC/A RATIO 


Refraction: +2.00 D both eyes 
Distance phoria with Rx =ortho 
Near phoria with Rx = 124 eso 
Near phoria with —2.00 D =284 eso 
AC/A =16/2 =8 
Without Rx: Distance = 164 esotropia 
Near = 284 esotropia 
Rx: Bifocals: RE +2.00, LE +2.00 Add 
-+-3.00 
With Rx: Distance =ortho 
Near = 12° Exo 
After phospholine iodide: 
With Rx: Distance = ortho 
Near = 24 exophoria 
With —2.00 D near phoria =6° esophoria 
AC/A =8/2 =4 (reduced from 8) 
Without Rx: Distance phoria = 64 esophoria 
Near phoria =6° esophoria 
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TABLE 8 
HYPERKINETIC ACCOMMODATIVE ESOTROPIA* 





Refraction: RE+0.50 D, LE+0.50 D 
With Rx distance phoria ortho, 

Near phoria = 244 esotropia 
With —2.00 D, near phoria = 284 esotropia 
AC/A on basis of 


Distance and near measurements = 14 
Lens gradient = 28 — 24/2 =4/2 =2 


With bifocals: Add -+3.00 both eyes 


Distance =ortho 


Near == 185 esotropia 


With phospholine iodide 


Distance =ortho 


Near  =204 esotropia 





imamna Lined pre REAR inl ARAL ER en ee A CL NAAR AR aa 7 am 


* Poor response because patient does not have 
a high AC/A; high eso at near probably secon- 
dary to proximal factors. 


bifocals were also effective in controlling the 
deviation at distance and near. The problem 
of hyperkinetic, accommodative esotropia il- 
lustrated in Table 8 is particularly relevant, 
since the absence of an abnormally high AC/ 
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TABLE 9 


HYPEROPIA WITH HIGH AC/A REQUIRING 
BIFOCALS + P.I. 


= 
Madari tamni fa rk ter te reel LAA RR LL aaa AN atii 


Refraction+2 D 
With Rx: Distance = ortho 

Near = 354 esotropia 
With +3 D add =10* esotropia 
After phospholine iodide 
With Rx: Distance = ortho 
Bifocal: Near = 54 esophoria 


Sere RRO Na arasta AO RANE a Nh a a MHA A ant Ae Rel LAE NRA nandana naama mnm aAa NAAN ENN 


A suggests that anticholinesterases will not 
be effective. It is noticeable that the lens gra- 
dient AC/A is very low, whereas the dis- 
tance-near AC/A is very high, showing the 
importance of the former method for proper 
evaluation. Neither drops, glasses, nor com- 
binations were effective in reducing the devi- 
ation. The high eso at near is probably sec- 
ondary to proximal and other (unknown) 
factors. Table 9 illustrates the need for con- 
current use of bifocals and anticholinester- 
ase drops. Only the combination reduced the 
deviation to an amount safely within the fu- 
sional divergence amplitude. 

Orthoptics serves as an adjunct to the 
medical therapy of accommodative strabis- 
mus but does not attack the basic problem. 
So called “dissociation exercises” do not al- 
ter the AC/A but simply improve the fu- 
sional amplitudes. 

A knowledge of the etiologic possibilities 
and facility with the simple diagnostic meth- 
ods readily available, including the routine 
derivation of the AC/A ratio, will provide 
the ophthalmologist with a more penetrating 
analysis of the accommodative factor and a 
more rational therapy of accommodative 
strabismus. 
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OPHTHALMIC MINIATURE 


On Ligature of the Eyelids. In chronic inflammation of the eyes, with 
relaxation of the superior eyelid, ulceration of the cornea, and incipient 
pannus, the success of this slight operation is often surprising. Often the 
day after it has been performed, the ulcerations are favorable modified, 
and the vascularity of the cornea and conjunctiva has disappeared. The 
same remark may be made with reference to other forms of chronic in- 

i flammation of the cornea, blepharoplegia, and blepharoptosis. This rem- 
edy alone is frequently sufficient to effect a cure. M. Ammon thus de- 
scribes the operation:—A transversal fold is made in the upper eyelid, 
and the base of this fold is pierced, by means of a curved needle, with 
two threads of cotton. The extremities of this kind of seton are then 
fixed on the forehead by means of a piece of diachylon, the eyelid being 
sufficiently raised not to touch the globe of the eye. This suspension of 
the eyelid has a double influence. It acts as a derivative, or seton, on the 
one hand, and, on the other, preserves the eye from the contact of the 
inner surface of the eyelid, which is often granular, and occasions and 
keeps up the inflammation. There is only one objection to this operation, 
it may give rise to erysipelas of the eyelids. 

Annales Belges d' Oculistique 
Boston Med. & Surg. J. 30:268, 1844 








EYE CHANGES IN STREPTOZOTOCIN DIABETES IN RATS 


LUDWIG von SALLMANN, M.D., AND PATRICIA GRIMES, A.B. 
Bethesda, Maryland 


Alloxan-induced diabetes in animals is the 
well-known experimental model of the hu- 
man metabolic disorder. It frequently serves 
for studies of diabetic cataracts, but the vas- 
cular lesions common to the human disease 
have not been produced successfully by this 
method. 

In 1963, Rakieten, Rakieten, and Nad- 
karni? described the diabetogenic action of 
streptozotocin, an antibiotic complex isolated 
from Streptomyces achromogens. The 
compound was subsequently isolated in 
pure form and the structure presented in 
Figure 1 has been proposed.? A single injec- 
tion of streptozotocin produces permanent 
hyperglycemia in a variety of experimental 
animals, including some species resistant to 
the action of alloxan.” The diabetogenic 
effect is caused by selective damage to the 
beta cells of the pancreatic islets and is not 
accompanied by the early nephrotoxicity 
characteristic of alloxan. Arison and co- 
workerst and Verheyden® observed the pres- 
ence of bilateral cataracts in hyperglycemic 
rats one to several months after injection of 
streptozotocin. Retinal abnormalities were 
not described. 

Because of our past experience with eye 
lesions in alloxan-diabetic rats, we un- 
dertook a detailed study of the ocular 
changes in this new form of experimental di- 
abetes. 


MATERIALS AND METHODS 


Male Osborne-Mendel rats were injected 
intravenously with Streptozotocin (Upjohn, 
lots 8589-TWB-118 and 9548-EJH-32-1) in 
citrate buffer (pH 4.5). The dose adminis- 


From the Ophthalmology Branch, National Eye 
Institute, National Institutes of Health, USPHS, 
Bethesda, Maryland. 

Reprint requests to Ludwig von Sallmann, M.D., 
Ophthalmology Branch, National Eye Institute, 
Bethesda, Maryland 20014. 


tered to young adults (155-180 g) was 65 
mg/kg to weanling rats (50-80 g) either 65 
or 100 mg/kg. 

In blood that was collected from the tail 
vein nonfasting sugar levels were measured 
according to the method of Nelson’ and Somo- 
gyi. The eyes of all animals were examined 
frequently with slit lamp and ophthalmo- 
scope. 


Fig. 1 (von Sallmann and Grimes). Structure of 
streptozotocin. 


Groups of treated and control rats were 
killed at specific intervals after injection of 
the drug. The eyes were removed and fixed 
in 10% formaldehyde solution or Boutn’s so- 
lution for histologic examination, or in 95% 
ethanol-glacial acetic acid for cytologic study 
of the lens epithelium. Pancreas and kidney 
were fixed in Zenker formol solution and 
embedded in paraffin. Sections of all tissues 
were stained with hematoxylin-eosin, Best’s 
carmine, and periodic acid-Schiff (PAS) 
with and without diastase pretreatment. In 
addition, sections of the pancreas were 
stained with aldehyde-fuchsin and chrome 
alum-hematoxylin-phioxin. 


* 
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RESULTS ract near the anterior pole. Radial opacities 


A single intravenous injection of strepto- 
zotocin in a dose of 65 mg/kg was given to 
56 adult rats. All of the animals developed 
blood sugar levels higher than 250 mg/100 
ml which persisted in survivors throughout 
an observation period of six months (Table 
1). At 24 hours, 84% of the rats were hy- 
perglycemic and by the end of the first week 
the average blood sugar level was 364 mg/ 
100 ml with a range of 258 to 515. Polydyp- 
= sia and polyuria accompanied the drug-in- 
-duced hyperglycemia. The diabetic rats 
-gained weight slowly and, in time, became 
rie No deaths occurred spontane- 
= A rats were killed within the 
first week for study of changes in cell prolif- 
eration in the lens epithelium. All of the re- 
maining animals developed cataracts. The 
onset of lens changes varied from 10 to 28 
days after injection of streptozotocin, with 
70% of the rats showing incipient opacities 
between 10 and 15 days. The earliest lesions 
were either a few radial opacities under the 
anterior capsule in the midperiphery of the 
oe ens, or a faint, feathery or net-shaped cata- 










frequently became heavy spokes forming a 
multi-pronged star (Fig. 2). As the catarac- 
tous process progressed, vacuoles accumu- 
lated in clusters at various depths in the an- 
terior cortex, and ultimately a dense peri- 
nuclear opacity appeared. The rapid develop- 
ment of the cataract in the anterior part of 
the lens made it impossible to reliably ob- 
serve changes in the lens nucleus or poste- 
rior cortex. By three months, lens opacifica- 
tion was complete. 

Another abnormality of the anterior seg- 
ment of the eye became visible two to three 
weeks after administration of the diabeto- 
genic compound. Hemorrhages were seen in 
the anterior or posterior chambers in eight 
eves of five animals. The hyphemas usually 
disappeared within a day or two, although, in 
one animal, hemorrhage recurred a second 
time. Congestion of the vascular bed of the 
iris and the limbal region was frequent after 
seven to eight weeks. Ophthalmoscopic ex- 
amination of the fundus within the first 
month, before the cataracts became too 
dense, failed to disclose signs of vascular 
changes in the retina. 


TABLE 1 


EFFECT OF STREPTOZOTOCIN ON BLOOD SUGAR LEVELS OF RATS 
(mg /100 ml +5S.E.) 





Period after 


Injection 150-180 g 
(65 mg/kg) 
1 day 309 + 9 (56) 
4 days 362 +16 (24) 
7 days 364 + 14 (32) 
11 days — 
14 days 370 £15 (28) 
17 days — 
21 days 373 +19 (18) 
28 days 414+ 28 (14) 
56 days 415 +20 (12) 
6 months 464+23 (5) 


Ah iar irrrarhhind inin Aiii A Aiia anaana aca Lang aaan aaa na yunnana ii n po Paths ls IA tant he snare anni retrbuar lh de yf asta 
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50-80 g* 
(65 mg/kg) 


50-80 g 
(100 mg /kg)} 


236 +20 (177) 
246+ 15 (15) 
256 +21 (10) 
316+ 14 (12) 


345 + 14 (34) 
343 + 24 (3) 
396 + 52 (3) 


— 4035 + 16 (3) 
360 + 12 (12) _— 


mannen mee == te PA PIRI REAR SU Pt tt A NRT EE er ey SEE AE AA AENA AIAG ONAN AS MRA NARA I 


...* The average blood sugar values listed for this group are based on individual determinations from 18 of 







E 35 treated rats which attained levels of at least 250 mg/100 ml. The average blood sugar level of the re- 
maining animals was 134 mg, /ml+7 over the three-week observation period. 
+ The figures in parentheses represent the number of animals in each group. 
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Fig. 2 (von Sallmann and Grimes). Multipronged 
anterior cortical opacity. 


The eyes of 16 animals killed at intervals 
of three, five, nine, and 13 weeks after in- 
duction of diabetes were examined histologi- 
cally. We detected no abnormalities in the cor- 
neas of these rats. The pigment epithelium 
of the iris was also normal and did not con- 
tain glycogen deposits. Extravascular red 
cells were dispersed in the compartments of 
the anterior segment in eyes where hemor- 
rhages had been observed clinically shortly 
before death (Fig. 3). In a few instances 
the bleeding seemed to have originated from 
the capillaries of the ciliary processes, and 
occasionally, the mesodermal layer of the iris 


Fig. 3 (von Sallmann and 
Grimes). Circumscribed prolifera- 
tion of lens epithelium and hemor- 
rhage on surface of a ciliary pro- 
cess three weeks after injection of 
streptozotocin (hematoxylin and 
eosin, 250). 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JANUARY, 1971 


contained small accumulations of extravas- 
cular red cells. The vessels of the limbus, 
iris, and ciliary processes were often en- 
gorged. The ciliary processes were blunted 
and shortened, possibly in connection with 
the hyperemia of the tissue. Some inflamma- 
tory cells were scattered in the eyes of four 
animals, either on the surface of the tris and 
in the chamber angle, or, in one case, at the 
optic disk. In two animals the signs of mild 
inflammation and of hemorrhage appeared 
together. The retina and choroid did not 
show histologic abnormalities for up to 13 
weeks, the longest interval between injection 
and termination of the experiment. 

The lenses of animals killed at three weeks 
demonstrated swollen fibers in the bow area 
and in superficial strata of the anterior cor- 
tex. The epithelial cells formed small multi- 
layered plaques near the anterior pole (Fig. 
3). At five weeks further swelling of the fibers 
at the equator altered the normal forward 
sweep of the bow nuclei to an S-shaped dis- 
tribution. Later, swelling and destruction of 
lens fibers involved deeper layers of the an- 
terior and posterior cortex. It led to massive 
homogenization of fiber material mostly in 
the anterior cortex, and to the formation of 
large cystic cavities near the equator. 

The lens epithelium of all diabetic animals 
contained glycogen deposits. These were iden- 
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Fig. 4 (von Sallmann and 
Grimes). Glycogen deposition in 
the lens epithelium three weeks 
after injection of streptozotocin 
(Best’s carmine, X440) 


tified as Best’s carmine or PAS-positive cyto- 
plasmic granules which disappeared after 
diastase treatment (Fig. 4). No similar gran- 
ules were seen in the lenses of control ani- 
mals. Glycogen accumulation was most com- 
mon in the central area of the epithelial layer, 
but occasionally the equatorial cells were in- 
volved as well.* Other PAS-positive globular 
structures in the epithelial layer resisted the 











__.™* Sections available from previous experiments on 
alloxan-induced diabetes in rats, when stained with 


Best’s carmine, also showed glycogen deposits in the 
lens epithelium. 





Fig. 3 (von Sallmann and 
Grimes). Knobs of lens capsule 
material in the epithelial layer nine 
weeks after injection of streptozo- 
tocin (PAS and hematoxylin after 
diatase treatment, x600) 


EYE CHANGES IN IN 











action of diastase; they were most frequently 
found lying between cells in the multilayerec 
plaques but sometimes PAS-positive knobs 
protruded from the lens capsule between 
cells in a normal region of the epithelium 
(Fig. 5). This material was considered to 
represent aberrant capsule formation by pro- 
liferated or disorganized cells. 

The effect of streptozotocin diabetes on 
cell proliferation in the lens epithelium 
closely resembled that observed after induc- 
tion of alloxan diabetes.? The number of mi- 
toses increased gradually from the first day 
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TABLE 2 


EFFECT OF STREPTOZOTOCIN (65 mg/kg) ON BLOOD SUGAR LEVELS AND 
MITOTIC ACTIVITY IN THE LENS EPITHELIUM 





PA trent emeena mananan A dnine RPO TI eR UNE RIL NRRL fA mare rE IR Rte Pelee rr en aas 


Days after No. Sugar (mg /100 mb) No. Percent of 
Injection Animals (Mean +S.E.) Preps (Mean +S.E.) Control Value* 
Control animals 15 98+ 3 30 220+ 6 
Streptozotocin group: 
i 5 348 + 39 9 281415 128 
2 4 357 +14 8 340 + 14 156 
3 5 313213 10 445 +24 202 
4 7 339 + 14 14 457 +29 208 
7 5 461 +17 9 378 +29 172 
Control animals: 
14 2 99+ 4 4 201 +13 
Streptozotocin group: 
14 3 300+ 7 
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after drug injection to a maximum of twice 
control counts at 4 days (Table 2). Mitotic 
activity was still elevated at seven days but 
fell to less than normal values at two weeks. 
No morphologic abnormalities were dis- 
closed in the epithelium during the period of 
rapid cell proliferation, and phase distribu- 
tion of mitosis was normal. The stimulation 
of cell proliferation preceded the appearance 
of cataractous changes which were not seen 
in this group until the two-week interval. At 
this time the epithelial preparations had mul- 
tilayered plaques of cells in the central re- 
gion and, occasionally, in more peripheral 
parts of the flat mounts, 

The pancreatic islets of rats killed at 24 
hours after streptozotocin injection were 
characterized by almost total degranulation 
and pyknosis of the beta cells. Within the 
first week the pyknotic nuclei disappeared, 
the number of beta cells was reduced, and 
those present were often hypertrophic. Rare 
granulated beta cells persisted in most of the 
animals examined, The islets seemed smaller 
in the experimental animals, and by three 
weeks there was an obvious decrease in their 
size and number. The average number of is- 
lets counted per section in streptozotocin- 
treated rats was approximately 50% less 


6 84 +20 40 
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than that of control animals between three 
and 13 weeks. 

Massive glycogen deposition was evident 
in the tubular cells of the kidneys of all hyper- 
glycemic animals killed at three weeks or later 
after streptozotocin injection. The glycogen 
accumulation resembled in all respects that 
described previously in streptozotocin diabetic 
rats. The glomeruli were not affected. a 

Because of the greater susceptibility of 
very young rats to the development of sugar 
cataracts and the more characteristic picture 
of the lens opacities, we injected a group of 
39 weanling animals with streptozotocin. 
When the drug was administered in the same 
dose given the older animals (65 mg/kg), 
only 18 of the weanlings (49%) developed 
blood sugar levels greater than 250 mg/100 
ml, and the rise was more gradual than in 
the adult animals (Table 1). The differences 
in the response of the weanling rats could 
not be attributed to variation in the drug, as 
the same batches of the compound were used 
for both age groups; sometimes, the same 
solution was administered. 

Of the 18 weanlings with marked hyper- 
glycemia, six were killed within the first 
week before cataracts appeared. The remain- 
ing 12 survived until three weeks and, within 
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this period, seven developed lens opacities. 
At the onset, between 14 and 19 days after 
injection of streptozotocin, the cataract as- 
sumed the form of a fine dense brush near 
the equator of the lens. Only one of the 
weanlings showed the patchy opacification in 
the anterior cortex typical of the older rats. 
Hemorrhages in the anterior and posterior 
chambers occurred in three rats at 19 days. 
The histopathologic findings in cataractous 
lenses of the wealings at three weeks resem- 
bled those of adults killed at the same inter- 
val. Swelling and degeneration of lens fibers 
were the main sign of damage. In one eye 
large vacuoles were located near the equator. 
Glycogen was detected in the lens epithelium 
of only half the animals and then only in 
small amounts. In addition to the hemor- 
rhages seen clinically, histologic examination 
demonstrated extravascular red cells in the 
anterior chamber in one of the control rats 
and in one of the treated rats which did not 
become diabetic. 

Because high blood sugar levels were not 
produced consistently with the dose of 65 mg 
/kg, the amount of streptozotocin injected 
was increased to 100 mg/kg in three addi- 


_ tional weanlings. All of these rats developed 
- hyperglycemia in excess of 325 mg/100 ml 


Fig. 6 (von Sallmann and 
Grimes). Engorgement of a pe- 
ripheral venule in the outer plexi- 
form layer (hematoxylin and eo- 
sin, X250). 


by 24 hours after injection. Lens opacities of 
the equatorial brush type were first detected 
at seven, nine, and 21 days, respectively. 
These rats also demonstrated clusters of vac- 
uoles similar to those seen in galactose cata- 
ract. Signs of hemorrhage in the anterior 
segment was noted in one animal at nine 
days and in another at 18 days. The animals 
were killed at three weeks. Extensive de- 
struction of lens fibers and multilayered 
plaques of epithelial cells dominated the histo- 
logic picture. The epithelium contained a 
heavy deposition of glycogen as well as accu- 
mulations of lens capsule material. In one 
eye there was massive engorgement of reti- 
nal veins near the disk and in the periphery, 
including a small vessel in the outer plexi- 
form layer (Fig. 6). 


DISCUSSION 


Early experiments with streptozotocin di- 
abetes indicated that the metabolic alteration 
differed in certain respects from those fol- 
lowing alloxan treatment. Initial claims that 
streptozotocin, in contrast to alloxan, does 
not cause ketosis were not supported by later 
studies, but there appears to be a discrepancy 
between the two drug-induced conditions 
with regard to the plasma-free fatty acid 
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concentration and the levels of glycogen and 
glycolytic intermediates in heart tissue? 
The cytologic changes produced in the beta 
cells of the pancreas are not essentially differ- 
ent,**?!° although the two drugs may act on 
these cells through different mechanisms. 1415 

In our series of animals hyperglycemia 
was regularly induced by drug injection and 
no spontaneous death occurred although 
some of the rats were observed for more 
than six months. Weanling rats were not as 
sensitive as were the young adults to the 
same drug dose; similar findings have been 
reported for alloxan induced diabetes, 
When diabetes was induced in the weanlings 
the increase of glucose levels in the blood 
was delayed and proceeded more gradually 
than in adult rats. This changed pattern was 
reflected in the generally retarded onset of 
cataract, 

The clinical picture of the developing cata- 
ract did not differ essentially from that in al- 
loxan-diabetic rats except for the striking 
prominence of multipronged opacities in the 
anterior cortex. The early wave of mitotic 
stimulation in the lens epithelium is also 
common to both cataracts, as is the histologic 
picture of the cortical changes characterized 
by lens fiber swelling, dislocation of bow nuc- 
lei, and progressive destruction of cortical 
fibers. 

While the vacuolization of the pigment ep- 
ithelium of the iris due to glycogen accumu- 
lation observed in human diabetes was not 
found in the streptozotocin-treated rats, gly- 
cogen deposition in the lens epithelium was 
commonly seen. The PAS-positive, diastase- 
sensitive granules were dispersed in the cy- 
toplasm of the cells particularly in the cen- 
tral region of the epithelial layer. The aber- 
rant formation of lens capsule material by 
the epithelial cells was similar to that ob- 
served in some congenital cataracts of mice,” 
rats, and man?*° and in thioacetamide-in- 
duced cataract of fish.” 

The relatively high incidence of hemor- 
rhages and vascular engorgement and the 
rarer mild inflammation in the anterior seg- 
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ment may be related to the drug-induced dia- 
betes, but this connection has not been estab- 
lished definitely. The occurrence of anterior 
segment hemorrhages in rats with severe al- 
loxan diabetes has been reported.”2 


SUM MARY 


Persistent hyperglycemia was produced in 
rats by a single injection of streptozotocin, 
and drug-induced eye lesions were studied 
systematically. Cataractous changes became 
visible about 10 to 14 days after the adminis- 
tration of streptozotocin and not infre- 
quently were accompanied by transient hem- 
orrhages in the anterior segment of the eve. 
The lens epithelium responded to the hyper- 
glycemia with a relatively short-lived wave 
of proliferative activity. In later stages gly- 
cogen deposits were seen in the cytoplasm of 
these cells, and neoformation of capsule ma- 
terial occurred, mostly in areas of localized 
epithelial plaques. The retina remained free 
of abnormalities within the three-month ob- 
servation period. The eye lesions resembled 
those seen in alloxan-treated rats but acute 
nephrotoxicity was absent, The specific de- 
structive effect on the beta cells of the pan- 
creas was similar to that reported by earlier 
workers. Weanling rats were less sensitive 
to streptozotocin than were adult rats. 
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OPHTHALMIC MINIATURE 


According to Eastern tradition, if a serpent fixes its eyes upon an em- 
erald, it becomes blind. Other properties were also given to it, and in the 
‘Lover’s Complaint’ the author speaks of : 

“The deep green emerald in whose fresh regard 
weak sights their sickly radiance do amend.” 





Brewer, 


Dictionary of Phrase and Fable 














MANAGEMENT OF PERSISTENT HYPOTONY AFTER PLANNED 
OR INADVERTENT CYCLODIALYSIS 


A. Epwarp MaumMEnes, M.D., anb WALTER J. Starx, M.D. 
Baltimore, Maryland 


Persistent hypotony following surgery on 
the anterior segment of the eye is an uncom- 
mon but significant complication. Cyclodial- 
ysis is frequently complicated by hypotony, 
but occasionally cataract extraction or pe- 
ripheral iridectomy is followed by verv low 
intraocular pressure in the absence of leak- 
age from the surgical wound. Under these 
circumstances the hypotony is usually associ- 
ated with a detachment of the ciliary body, 
which may be secondary to a cyclodialysis 
cleft, inadvertently created at the time of 
ocular surgery. 

Chandler and Maumenee,? in 1961, dis- 
cussed the problem of hypotony without as- 
sociated wound leakage following various in- 
traocular procedures, They noted that at the 
time of iridectomy a small cleft occasionally 
was created between the ciliary body and the 
scleral spur, thus producing a direct commu- 
nication between the anterior chamber and 
the suprachoroidal space. Evidence was pre- 
sented that the hypotony associated with a 
cyclodialysis cleft was secondary to a de- 
crease in production of aqueous as a result 
of detachment of the ciliary body and not, as 
had previously been postulated, from an in- 
crease in aqueous outflow. The authors fur- 
ther proposed that the cyclodialysis cleft 
could be walled off by applying penetrating 
diathermy to the sclera in the area surround- 
ing the cleft. This, in conjunction with 
drainage of the suprachoroidal fluid, allowed 
the ciliary body to return to its normal posi- 
tion and to resume aqueous production. 

Since 1961, only three isolated case re- 
ports describing the treatment of persistent 
postoperative hypotony resulting from plan- 
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ned cyclodialysis have been published.” 

The purpose of this paper is to review the 
authors’ experience in the diagnosis and 
management of persistent hypotony follow- 
ing planned or inadvertent cyclodialysis. 


CASE REPORTS 


Case l’—~A 55-year-old Caucasian man (J.J.) with 
pigmentary glaucoma was first seen by an ophthal- 
mologist in March, 1957. The intraocular pressure 
could not be controlled medically and a glaucoma- 
tous field defect developed in the right eye. The best 
corrected visual acuity was 20/40 in the right eye 
and 20/20 in the left eye. 

In March, 1958, a cyclodialysis was performed on 
the right eye. Postoperatively, the tension in that 
eye remained less than 20/5.5 Schietz and vision fell 
to hand motions. 

The patient was first seen in the Wilmer Institute 
in May, 1958, two-and-one-half months following 
the cyclodialysis procedure. The best corrected vi- 
sion in the right eye was 12/200. The intraocular 
pressure was 4 mm Hg (Schiøtz) and the right an- 
terior chamber was slightly shallow as compared to 
the left eye. No external wound leakage was pres- 
ent. Gonioscopic examination revealed pigmentation 
of both angles with a definite cyclodialysis cleft ex- 
tending from nine to 12 o’clock (clockwise) in the 
right eye. Macular edema, papilledema, and a cho- 
roidal detachment were present. 

The pressure in the right eye remained low. On 
August 7, 1958 the suprachoroidal fluid was 
drained and penetrating diathermy was applied 
about the posterior extent of the cyclodialysis cleft. 
(The techniques of the surgical procedure for all 
six cases will be described in detail in the discus- 
sion. ) 

On the first postoperative day the pressure in the 
right eye was 30 mm Hg (applanation). This was 
controlled with pilocarpine 4% four times a day. 
One week later, the tension had decreased to 10 mm 
Hg (Schiøtz) and visual acuity was 20/100. 

At the last followup examination on October 3, 
1969 (11 vears after the repair) the vision in the 
right eye was 20/40 + 3 and the intraocular pres- 
sure was 16 mm Hg (applanation). Phospholine 
iodide 0.06% was required twice daily. On gonios- 
copy the cyclodialysis cleft can be seen opening into 
the anterior chamber, but it is walled off in the area 
of the diathermy. 

Case 2'—A 62-year-old Caucasian man (W.E.) 
was diagnosed as having “glaucoma with narrow 
angles” in 1956. His visual acuity was 20/20 in both 
eyes. The pressure, however, could not be controlled 


despite miotic therapy. k 
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Fig. 1 (Maumenee and Stark). 
Photograph at time of operation 
showing fluorescein in the anterior 
chamber and scleral opening over 
the anterior ciliary body. 








‘ig. 2 (Maumenee and Stark). 
Artist's conception of Figure 1. 





Fig. 3 (Maumenee and Stark). 
Artists conception of cyclodia- 
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thermy punctures surrounding cleft. 
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ony were similar in all six patients. Visual 
acuity was decreased secondary to macular 
= edema; wound leakage was not present de- 

spite a shallow anterior chamber; and a de- 
tachment of the ciliary body, although not 
detected clinically in two patients (Cases 3 





_ and 5), was present at surgery in every case. 
= _Hyposecretion of the aqueous humor sec- 


ondary to detachment of the ciliary body was 
demonstrated by a delay in appearance of 
fluorescein in the anterior chamber after in- 
travenous injection of the dye. In addition, 
persistence of fluorescein in the aqueous of 


- the hypotonic eye for 36 to 48 hours follow- 


> ing intravenous administration indicated a 
_. decrease in aqueous outflow. 

= A separation of the ciliary body from the 
=> scleral spur was observed by gonioscopic ex- 
amination in every case. The cyclodialysis 
cleft was located at the base of the iridec- 
tomy in the three patients following cataract 
extraction and in the single patient after pe- 
ripheral iridectomy. It is interesting that in 
Case 5 two clefts were present in the angle, 
one at the base of the 11 o’clock iridectomy 
created at the time of cataract extraction, 


E and one at the base of the nine o'clock tridec- 
_.. tomy which was performed at a later date. 


: This suggests that the clefts were inadver- 
tently created at the time of iridectomy. 
= Treatment—Treatment for persistent hy- 

potony after cyclodialysis is not necessary if 
the visual acuity remains normal. If, how- 
ever, macular edema occurs with a resultant 
decrease in acuity, a surgical procedure is 
necessary to elevate the intraocular pressure. 
In our patients the hypotony had persisted 
an average of eight months (range, 3-16 
months) before surgical correction was un- 
dertaken (Table 1). In every case, macular 
edema was present. A cataract had developed 
in Case 3, possibly secondary to hyposecre- 
tion of aqueous humor. 

The surgical management of such cases as 
~ these is as follows: First, the anterior cham- 


ae ber is filled with a balanced salt solution to 





ncrease the intraocular pressure and deepen 
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the chamber. Then the angle 1s examined 
through a Koeppe gonioscopic lens using the 
operating microscope to determine the loca- 
tion and the size of the cyclodialysis cleft. 
The extent of the cleft usually appears 
larger than that seen preoperatively since the 
Goldmann gonioscopic contact lens fre- 
quently produces depression of the limbal 
area in a soft eve and precludes adequate 
visualization of the angle. 

Often the separation of the ciliary body 
and the scleral spur is pinpoint in size, and it 
should be determined whether a direct com- 
munication exists between the anterior 
chamber and the supraciliary space. This can 
be done by injecting a dilute solution of fluor- 
escein (2 drops of 10% sterile fluorescein to 
1 ml of balanced salt solution) into the ante- 
rior chamber prior to sclerotomy. The con- 
junctiva is then incised and a scratch inci- 
sion is made through the sclera, 3 mm poste- 
rior to the limbus. Since the ciliary body de- 
tachment usually extends 360 degrees it is 
preferable to make the initial incision in the 
inferior temporal quadrant, which is the 
most accessible site for fluid drainage. 

When the sclera is perforated, fluid will 
drain from the supraciliary space. Initially 
the fluid is clear or straw colored, but as the 
anterior chamber becomes shallow the previ- 
ously injected fluorescein is recovered at the 
sclerotomy site (Figs. 1 and 2), This shows 
that the cleft is patent. The patency of the 
cleft is more easily demonstrated if the pupil 
is constricted, for occasionally full mydriasis 
will cause a temporary occlusion of the cleft 
by peripheral iris. 

After drainage of the supraciliary fluid is 
complete a conjunctival incision 1s made over 
the area of the cleft. Penetrating diathermy 
using the 1.5 mm pin is applied to the sclera 
in a semicircular fashion about the circum- 
ferential extent of the cleft (Fig. 3}. The 
initial areas of treatment are placed 1 mm 
behind the limbus on both sides of the cleft 
with the are of the semicircle extending pos- 
teriorly 5 mm. The anterior chamber is then 
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In April, 1958, following detection of a superior 
nasal field constriction in the right eye, peripheral 
iridectomies were performed bilaterally. The pres- 
sure remained elevated in the right eye but was con- 
trolled in the left eve. 

On April 29, 1959, a cyclodialysis was performed 
on the right eye. The pressure postoperatively was 3 
mm Hg (applanation) and vision decreased from 
20/20 to 20/30 secondary to macular edema. 

The patient was first seen at the Wilmer Institute 
in October, 1959. His best corrected vision in the 
right eye was 20/40. The anterior chamber was 
shallow but no external wound leakage was present. 
The tension was 7.1 mm (Schiotz). Gonioscopy dis- 
closed a wide cyclodialysis cleft clockwise from 


nine to 11 o'clock. The macula and optic disk were 
>- edematous and a choroidal detachment was present 
inferiorly. When fluorescein was given intrave- 
~~ -nously, there was delay in appearance of the dye in 
>. the anterior chamber of the right eye as compared 





to the left eye and the fluorescein persisted in the 
aqueous of the right eye for 36 hours. 

On October 25, 1959, six months following the 
cyclodialysis procedure, the cleft was closed by 
diathermy to the sclera in the surrounding area. 
Fluorescein injected into the anterior chamber at the 
beginning of the procedure was present in the supra- 
choroidal fluid obtained by sclerotomy. 

On the first postoperative day the tension in the 
right eye was 31 mm Hg (Schiøtz). This was con- 
trolled with pilocarpine 2%, four times a day. At 
the time of discharge, the pressure was 13 mm Hg 
(applanation) and the vision was 20/40. The papil- 
ledema had decreased. 

Ten years after surgical correction of the hypot- 
ony, in February, 1969, the patient was seen by his 
private ophthalmologist. His best corrected vision 


<o was 20/25 in the right eye and the intraocular pres- 
~~ sure was 14mm Hg (applanation) without medica- 


tion. 

Case 3'—-A 75-year-old Caucasian man (C.P.) 
was first seen at the Wilmer Institute on May 7, 
1957, with a history of “narrow-angle glaucoma” in 
both eyes. His best corrected vision was 20/20 in 
both eyes and his intraocular pressures were 17 mm 
Hg while using pilocarpine 2% four times a day. 
Gonioscopic examination confirmed narrow angles, 
and a peripheral iridectomy was performed on the 
right eye. 

The patient did well postoperatively until October 
5, 1957, five months following the operation, when 
the pressure in the right eye was found to be 4.9 
mm Hg (Schietz). Visual acuity was 20/25. A 
small cyclodialysis cleft at the base of the iridec- 
tomy was found at the time of gonioscopy. No ex- 
ternal wound leakage was present and no choroidal 
detachment was detected clinically but slight macu- 
lar edema was present. 

The intraocular pressure in the right eye re- 
mained low and a cataract developed. Visual acuity 


» decreased to light perception. 
~~ In March, 1959, an intraocular cataract extrac- 


neh tion was performed on the right eye. At that time 
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the suprachoroidal fluid was drained and penetrat- 
ing diathermy was applied to the sclera in the area 
surrounding the cyclodialysis cleft. 

Postoperatively, the tension in the right eye has 
remained at 17.3 mm Hg (Schiøtz) without medica- 
tion. The vision in the right eye was corrected to 
20/20 at the time of the last followup examination 
in June, 1968. 

Case 4—-A 44-year-old Caucasian woman (M.O.) 
was first seen by an ophthalmologist in April, 1960. 
Her best corrected visual acuity was 20/30 in the 
right eye and 20/100 in the left eye. Posterior corti- 
cal lenticular opacities were noted bilaterally. 

The cataracts progressed and by March, 1962, vi- 
sion had fallen to 20/200 in both eyes. A round-pu- 
pil intracapsular cataract extraction was performed 
on the right eye on March 9, 1962. Postoperatively 
the visual acuity was corrected to 20/15 and the in- 
traocular pressure was 20.1 mm Hg (Schiotz). 

Three months following surgery the patient de- 
veloped pain and blurring of vision in the right eye. 
The anterior chamber of that eye was shallow and 
the pressure was less than 4 mm Heg (Schiotz). 

The patient was first seen at the Wilmer Institute 
on June 19, 1962, about four months following the 
cataract extraction. Visual acuity in the right eye 
was corrected to 20/30. The anterior chamber was 
extremely shallow but no wound leakage could be 
detected. The intraocular pressure was less than 4 
mm Hg (Schiøtz). Gonioscopy disclosed the pres- 
ence of a small cyclodialvsis cleft at the base of the 
11 o'clock peripheral iridectomy. Slight macular 
edema and a choroidal detachment were present. A 
delay in appearance of fluorescein given intrave- 
nously was noted in the anterior chamber of the 
right eye, and the fluorescein ray persisted in the 
aqueous of the right eye for 36 hours. 

On July 25, 1962, a large amount of suprachoroi- 
dal fluid was drained by a sclerotomy at seven 
o’clock. The anterior chamber was reformed with 
air. No cautery was placed around the cyclodialysis 
cleft. Postoperatively the pressure remained less 
than 20/5.5 (Schiøtz) and the anterior chamber was 
shallow. No wound leakage was detected. 

On August 11, 1962, six months following the 
initial surgery, the right eye was treated by drain- 
ing of suprachoroidal fluid at the seven o'clock posi- 
tion and penetrating diathermy to the sclera in a 
semicircular fashion about the cyclodialysis cleft. 
Fluorescein placed into the anterior chamber at the 
beginning of the operation was detected in the su- 
prachoroidal fluid. 

On the first postoperative day the tension was 40 
mm Hg (Schiøtz) in the right eye. This was con- 
trolled with pilocarpine 4% four times a day and 
acetazolamide (Diamox) 250 mg every six hours. 

The patient was last examined in January, 1970. 
Her vision in the right eye was corrected to 20/15 
and the pressure was 17.3 mm He (Schiøtz). Phos- 
pholine iodide 0.125% twice daily to the right eve 
was required to control her intraocular pressure. 

Case 5—A 73-year-old Caucasian woman (S.A.} 
underwent a round-pupil intracapsular cataract ex- 
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traction with a peripheral iridectomy at the 11 
o'clock position on the right eye in May, 1963. Post- 
operatively the vision was corrected to 20/25 and 
the pressure was normal. 

The patient did well until March, 1965, 22 months 
following the cataract extraction, when she noted a 
decrease in the visual acuity of the right eye. At the 
time of examination, her visual acuity in the right 
eye was 20/60 and the pressure was 2mm Hg (ap- 
planation). The anterior chamber was shallow. A 
Seidel test was negative. Macular edema was pres- 
ent. Mydriatic therapy was used, and over a period 
of one week the pressure increased to 6 mm Hg 
(applanation) with a deepening of the anterior 
chamber. Despite continuation of the mydriatic 
drops, the hypotony persisted and papilledema de- 
veloped. 

In January, 1966, a peripheral iridectomy was 
done through a clear corneal section at the nine 
o'clock position in the right eye. The anterior cham- 
ber deepened following this procedure but the hypot- 
ony persisted. 

The patient was first seen at the Wilmer Institute 
on May 25, 1966. Visual acuity in the right eye was 
best corrected to 20/50. The pressure was less than 
20/5.5 (Schiøtz). The right anterior chamber was 
shallow, but no external wound leakage was pres- 
ent. Ophthalmoscopy disclosed marked edema of the 
optic disk and macula. No ciliary-body detachment 
was detected. A small cyclodialysis cleft could be 
seen gonioscopically at the 11 to 12 o’clock position 
with a possible cleft present at the base of the nine 
o’clock iridectomy. 

On June 2, 1966, a sclerotomy was performed on 
the right eye at the seven o'clock position, 3 mm 
posterior to the limbus. A considerable amount of 
fluid was present in the suprachoroidal space. 
Fluorescein injected into the anterior chamber prior 
to sclerotomy was detected in the suprachoroidal 
fuid. The sclera about the cleft from 10:30 to 12:30 
o'clock was treated with penetrating diathermy, but 
the eye remained soft. When an attempt was made 
to reform the anterior chamber with a balanced 
salt solution containing fluorescein, the dye flowed 
from the sclerotomy site. The diathermy was then 
placed from the 10:30 to the 9:15 o’clock position 
counter-clockwise. Following this, no further fluor- 
escein appeared at the sclerotomy site and the ante- 
rior chamber filled completely. 

On the day following surgery, her pressure was 
43.4 mm Hg (Schiøtz) in the right eye. This was 
controlled medically with mannitol and pilocarpine. 
At the time of discharge the tension was 18 mm Hg 
without medication. 

The most recent followup examination was on 
December 13, 1968. The vision in the right eye was 
20/25 with correction and the intraocular pressure 
was 10 mm Heg (applanation) without medication. 

Case 6—A 53-year-old Caucasian woman (B.P.) 
had an uncomplicated round-pupil intracapsular cat- 
aract extraction of the right eye on July 9, 1964. 
Postoperatively her best corrected vision was 
20/30-+. The anterior hyaloid face was intact and 
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the intraocular tension was 12 mm Hg. 

On November 14, 1969, she stated that she had 
pain in the right eye for one week. Visual acuity of 
the right eye was corrected to 20/100. The an- 
terior chamber was shallow and the intraocular 
pressure was 2mm Hg (applanation). A choroidal 
detachment was present. No leakage from the sur- 
gical wound was detected, and there was no im- 
provement after atropine or acetazolamide therapy. 

On November 24, 1969, a sclerotomy was per- 
formed in the lower temporal quadrant with drain- 
age of a considerable amount of suprachoroidal 
fuid. Transconjunctival cryotherapy was applied to 
the sclera surrounding the cleft and the anterior 
chamber was filled with air. 

The pressure remained low and the patient was 
seen at the Wilmer Institute in January, 1970. A 
cleft was seen in the angle from 12:30 to 1:30 
o'clock. It was suggested that diathermy be placed 
around the cleft after drainage of the suprachoroi- 
dal fluid. The procedure was performed by the pa- 
tient’s private physician. 

The most recent followup examination was on 
May 27, 1970. The visual acuity of the right eye 
was corrected to 20/20. The intraocular pressure 
was 16 mm Hg (applanation). On gonioscopy, the 
cyclodialysis cleft could be seen opening into the an- 
terior chamber. 


Discusston 


Most surgical procedures involving the 
anterior segment of the eye are followed by 
transient inhibition of aqueous production 
and, at times, by hypotony. This usually re- 
solves rapidly without adverse sequelae. Per- 
sistent hypotony, however, in the absence of 
wound leakage is rare except following the 
cyclodialysis prodedure, with a reported inci- 
dence varying from 3.7 to 8.3%.> 

In the cases of persistent hypotony re- 
ported here, two resulted from a planned cy- 
clodialysis procedure, three followed intra- 
capsular cataract extraction, and one occur- 
red after peripheral iridectomy. In the two 
patients who had a planned cyclodialysis pro- 
cedure, the low intraocular pressure was 
present in the immediate postoperative pe- 
riod, The hypotony, however, was delayed in 
onset five months, 22 months, and 64 months 
respectively in the three patients following 
intracapsular cataract extraction and six 
months in the one patient after peripheral ir- 
idectomy. 

The clinical features associated with hypot- 
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visual acuity in the treated eye was better 
than that obtained prior to surgical correc- 
<o tion of the hypotony. Five of the six patients 
.Yegained acuity of 20/30 or better (Table 
1). The most marked improvement was seen 
Sean Case 1, in which vision improved from 12 
S ~ (200 to 20/ 40 +3 after correction of the hy- 
= potony. In Case 3 an intracapsular cataract 
= extraction was. performed at the same time 
-© the cyclodialysis cleft was treated, account- 
-ing in part for the improvement in this pa- 
` tient’s acuity. In every case the intraocular 
<- pressure in the treated eye was normal, but 
two patients required phospholine iodide 
rops for tension control (cases 1 and 4). 
One of these patients had previously been 
treated for glaucoma; the other developed 
~ -hypotony following cataract extraction. 

In Cases 1 and 6, which we have person- 
ally followed, the cyclodialysis cleft, on goni- 
oscopic examination, remained open into the 
anterior chamber after the operative repair. 

_. Probably all the clefts were closed posteri- 
=+ orly. Thus, the ciliary body detachment was 
-not completely obliterated but effectively 
ae off, ” oe the detachment to the 

























ie ae pressure bilava S 
‘ ialy sis is secondary to hyposecretion of 
aqueous humor from the detached ciliary 
body (rather than an increase in absorption 
of aqueous from the surface of the ciliary 
body). Still further evidence that a ciliary 
body detachment can cause hypotony is 
© found in two patients we have recently seen 
< in whom persistent hypotony followed 


ne Aa serra cataract extrac- 
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cyclodialysis cleft could be identified in the 
angle and fluorescein injected into the ante- 
rior chamber was not recovered at the sclerot- 
omy site. In these two patients drainage of 
supraciliary fluid alone without diathermy 


treatment to the sclera was effective in re- œ 


storing a normal intraocular pressure. 


SUMMARY 


In summary, six patients with persistent 
hypotony complicating various intraocular 
procedures on the anterior segment of the 
eye are presented. Two cases of hypotony 
followed a cyclodialysis procedure, three oc- 
curred after round-pupil intracapsular cata- 
ract extraction, and one after peripheral iri- 
dectomy. In each case a patent cyclodialysis 
cleft was present as demonstrated by gonio- 
scopic visualization and by recovering fluo- 
rescein from the sclerotomy site after injec- 
tion of the dye into the anterior chamber. 
Drainage of supraciliary fluid in conjunction 
with penetrating diathermy to the sclera, in a 
semicircular fashion, about the circumferen- 
tial extent of the cleft was effective in elevat- 
ing the intraocular pressure and improving 
visual acuity in each case. 
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CATARACT EXTRACTION IN GLAUCOMATOUS EYES 
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This paper reviews and analyzes a com- 
bined series of patients with glaucoma and 
cataracts, representing 166 cataract extrac- 
tions and attempts to answer the question, 
“What is the effect of a routine cataract ex- 
traction on controlled and uncontrolled glau- 
coma?” The following categories are ana- 
lyzed: (1) cataract extraction in eyes with 
primary open-angle glaucoma and no field 
defect, the diagnosis being made on the basis 
of a Schiøtz tension of 30 mm Hg or over; 
(2) cataract extraction in eyes with field de- 
fects; (3) cataract extraction in eyes which 
have had a previous filtration procedure. 

Unlike the outpatient, who may be seen by 
many different examiners, these patients 
were all private patients followed indepen- 
dently by one or another of the three of us. 
In all of our cases, the postoperative follow- 
up was for at least two years. 


REVIEW OF LITERATURE 


Guyton,’ in a study of 44 cases, found that 
if the glaucoma is noncongestive and con- 
trolled by miotics, a combined extraction 
should be the initial procedure and is likely 
to be the only one necessary. Ramsay? was 
of the opinion that in a case of simple glau- 
coma with cataract, if the pressure is below 
35 mm Heg and is controlled easily with mi- 
otics, a cataract extraction alone frequently 
results in the cure of the glaucoma. If the 
pressure is above 35, an operation for glau- 
coma should be the first procedure. Lee and 
Weih? advised that cataract extraction 
should be the first procedure if the pressure 
is not higher than 35 mm Hg, even without 
attempting to control the tension. Kiichle* an- 
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alyzed 145 patients and was of the opin- 
ion that a combined glaucoma procedure or 
previous glaucoma surgery yielded better 
subsequent control, without prejudice to the 
visual result, than did lens extraction alone. 

Lugossy, in a recent report of 106 extrac- 
tions, found that 50% had a postoperative 
pressure rise to pathologic levels in six to 12 
months and required further surgery for 
final control. Johnson,® in a study of 24 
cases, found that 17 (71%) needed no fur- 
ther treatment, whereas seven (29%) even- 
tually required resumption of treatment. He 
further states that it is generally conceded 
that routine cataract surgery alone will fre- 
quently control the glaucoma. Winston Ro- 
berts” recently analyzed a series of 283 eves. 
He found that 76% eventually needed miot- 
ics following cataract extraction, with no 
postoperative medication needed in 24%. He 
concluded that cataract surgery is, in most 
instances, an effective aid in controlling the 
progress of glaucoma except in those cases 
which are very difficult to control by medical 
means before cataract surgery. Becker and 
Bigger,® in 100 consecutive cataract extrac- 
tions in patients with open-angle glaucoma, 
showed that 20% were controlled without 
medication one year following surgery, and 
55% of those on medication had better pres- 
sure control or equal control with less medi- 
cation. 

Primary chronic open-angle glaucoma 
with no field defect—-There were 65 extrac- 
tions in this group (Table 1). The diagnosis 
of primary chronic open-angle glaucoma was 
made on the basis of a Schiøtz pressure of 30 
mm Hg or over. The average length of time 
the patient was followed before surgery was 
two years, and cataract extraction was de- 
cided upon because ot the visual difficulty 
from cataract and not because of the glau- 
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TABLE 1 


CATARACT EXTRACTION WITH NO 
FIELD DEFECT IN 65 EVES 


MEALA Don Anaan ty n HIE CERIN RAMEE TSR AA afte ete on ttre MTA Ae RZ BHP BSA RMR A RA PARRA AAPRS ORLA 


‘Tension controlled without post- 
operative medication 

Tension controlled with post- 
operative medication 


45 (69.2%) 


20 (30.8%) 


maenna 


65 (100%) 
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-and 50 round-pupil intracapsular extrac- 
tions. Of these eyes, 45 (69.2%) required no 
medical control following surgery; 20 
30.8%) required postoperative medication, 
üt in no case was additional surgery neces- 
ary. In the patients of one collaborator 
EM), 14 out of 21 in this group had to be 
returned to medical therapy because of a rise 
¿cin intraocular pressure to 27 mm Hg or 
more. Of the seven eyes without elevated 
_ pressure, three had filtering blebs. 

It is, therefore, obvious that this type of 
case presented no major glaucoma problem 
following extraction, and those whose ten- 

© sion was not controlled by cataract extrac- 
== tion needed no glaucoma surgery. 
_Open-angle glaucoma with field defect— 
: vere 55 extractions in this group 
ble 2). ‘Each patient had mild to ad- 
ced field defects. Of the 55 eyes, 26 
2%) required no further postoperative 
treatment, whereas 29 eyes (52.8%) re- 
= quired postoperative medication. Again, in 
this group of patients, one of us (AEM) 
found that every eye that did not acquire a 
postoperative filtering bleb developed an ele- 
vated pressure and required medication, 

It is to be emphasized, however, that in the 
group requiring postoperative medication, 
the control was satisfactorily effected with 
mild medication, rarely stronger than 1 or 
2% pilocarpine. 

These figures show that a little over half 
of these eyes with extractions required post- 
< operative medication for satisfactory con- 




























-Cataract extraction following a filtration 
acedure—There were 46 eyes in this 
raup (Table 3). Of these, 20 (43.4%) were 
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controlled after cataract extraction without 
medication, and 20 (43.4%) were satisfacto- 
rily controlled with medication. Six eyes 
(13.2%) were uncontrolled by medication 
and needed additional surgery. 

The overall findings in this group seem to 
indicate that cataract extraction after a fil- 
tration procedure has little, if any influence 
on the course of glaucoma. It is our impres- 
sion that the encouragingly low or normal 
tension, initially found after a cataract ex- 
traction, rises in six or eight months to a level 
of 30 mm Hg or over. The medical control, 
however, is usually no more difficult than be- 
fore extraction. 


DISCUSSION 


An analysis of these 166 eyes leads us to 
believe that if a patient has controlled or un- 
controlled glaucoma with cataract, a cataract 
extraction should be the first procedure, or 
should be included in the first operation as a 
combined extraction-filtering procedure. 

There is no reason to do a glaucoma pro- 
cedure first if one expects to do a later cata- 
ract extraction. It must be also remembered 


TABLE 2 


CATARACT EXTRACTION WITH FIELD 
DEFECT IN 55 EYES 


Glaucoma controlled without 


medication postoperatively 26 (47.2%) 
Glaucoma controlled with 
medication postoperatively 29 (52.8%) 


55 (100%) 
TABLE 3 
CATARACT EXTRACTION AFTER FILTRATION 


PROCEDURE IN 46 EYES 


Glaucoma controlled without 
medication after cataract 


extraction 20 (43.4%) 
Glaucoma controlled with medica- 
tion after cataract extraction 20 (43.4%) 


Glaucoma uncontrolled (additional 
surgery required) 6 (13.2%) 


Total 46 (100%) 
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that a filtration procedure often hastens the 
development of a cataract. 

Why or how the removal of a cataract 
may control the glaucoma is not agreed 
upon. We are familiar with the postoperative 
hypotony which may last for six or more 
months, and is due presumably to decreased 
aqueous production. Others believe that in- 
advertent filtration is the cause: but it is 
hard to accept this, as this same beneficial 
effect occurs in cases in which the surgical 
section has been entirely corneal. Perhaps it 
is the deepening of the anterior chamber after 
cataract extraction. Perhaps this deepening 
facilitates the functioning of the trabecular 
meshwork, and this may be complemented 
by a planned or inadvertent filtration ; or per- 
haps the lowered pressure is due to some yet 
undiscovered mechanism. The fact remains 
that in many the removal of the cataract aids 
in the control of glaucoma. 

Although many patients have intraocu- 
lar pressure that is controlled, this does not 
mean their glaucoma is cured. It is, there- 
fore, necessary to follow at regular intervals 
all patients who have had glaucoma prior to 
cataract extraction. This should include care- 
ful field tests, examination of the optic 
nerve, and tonography. 

The patients with uncontrolled glaucoma 
with field defect provide the surgeon with 
the choice of cataract extraction or a com- 
bined extraction-filtration procedure. It is 
ideal to obtain a filtering bleb which will con- 
trol the intraocular pressure without medica- 
tion after the cataract extraction,® but the 
trend of our results in this series is an argu- 
ment against a combined cataract and glau- 
coma procedure by methods that would in- 
crease the postoperative complications to a 
higher level than that of cataract extraction 
alone. 


SUMMARY 


In primary open-angle glaucoma, cataract 
extraction controlled the pressure in 69.2% 
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of the eyes without medication for at least 
two years. In 30.8%, medication, but no 
further surgery was necessary. Cataract ex- 
traction is, therefore, the operation of choice 
in these eyes. 

In glaucoma showing field defects, 47.2% 
required no postoperative treatment after 
cataract extraction, and 52.8% required 
postoperative medication to control the ten- 
sion. It is the experience of two of us that 
cataract extraction should here, also, be the 
first operative procedure. One of us (AEM) 
has advocated a slight modification of his 
routine operation for cataract extraction in 
these cases, to provide a simple combined ex- 
traction-filtration procedure. 

When a filtering procedure had been done 
first and a subsequent cataract extraction be- 
came necessary for visual reasons, the pres- 
sure was controlled in 86.8% with or with- 
out further medication, and in 13.2% fur- 
ther surgery was necessary. 

Although pressure is controlled immedi- 
ately and for as long as two years after cata- 
ract extraction, the patient must be treated 
as having a latent glaucoma and be carefully 
followed for that reason. 
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CATARACT EXTRACTION AFTER FILTERING PROCEDURES 
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~ Ever since filtering procedures became ac- 
cepted as a means of controlling glaucoma, 
-the technique of cataract extraction in the 
-presence of a filtering cicatrix has attracted 
-mùch attention. In an effort to preserve a 
-fumcetioning bleb, the cataract incision is fre- 
quently placed in the cornea anterior to the 
leb, but inferior, inferotemporal, and tem- 
ral limbal incisions are also advised. 
oreover, some surgeons report that tension 
mains equally v well controlled when the cat- 
act incision is made through the area of fil- 
tration. 
— ~ In the 70 eyes reported here, no effort was 
-made to avoid the filtering bleb. The incision 
was placed superiorly under a limbus-based 
conjunctival flap, except in eyes where the 
filtering bleb was so large and cystoid that its 
excision was necessary. In such instances, a 
_ fornix-based flap was employed. The cata- 
~-ract section was made either ab externo or 
oy ‘ith keratome and scissors and extended 
ough the site of the earlier glaucoma op- 
on. When the previous iridectomy was 
ipheral, it was completed and, when in- 
- dicated, a radial sphincterotomy was per- 
formed in the six o'clock meridian. This 
was necessary especially after iridencleisis 
operations or in the presence of posterior 
synechiae. In all eyes, intracapsular extrac- 
tion was attempted using forceps, eriso- 
phake, or cryoprobe. Alpha-chymotrypsin 
was used when it was thought the zonular 
fibers might be resistant. Carbonic anhy- 
drase inhibitors now are given orally before 
operation, and in recent years osmotic agents 
are administered intravensously whenever 
preoperative ocular tension is above 19 mm 
- Hg. 
-0 In nearly every instance, the surgery was 
i erformed by one of us or we were present 
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at the operation and assisted in the postoper- 
ative care. Whenever possible gonioscopic 
examination was made before and at some 
time after glaucoma surgery. Of the 70 eyes, 
45 were classified as open-angle glaucoma 
and 25 as chronic angle-closure glaucoma. 
Diagnoses were made on an average of 47 
years before glaucoma surgery was per- 
formed, In 33 eyes, the operation was an El- 
liot trephining with iridectomy; in 16, iri- 
dencleisis ; and in 21, a peripheral iridectomy 
with scleral cauterization. 

Control of ocular tension was classified as 
good when it ranged between 10 and 20 mm 
He; fair, from 20 to 30 mm Hg; and poor, 
above 30 mm Hg. Using these criteria, the 
ocular tension after glaucoma surgery was 
considered good in 53 eyes, fair in 13 and 
poor in four. 

The average interval between glaucoma 
surgery and cataract extraction was nine 
years. Of the 70 cataract operations, 60 were 
intracapsular, 10 were extracapsular, vitre- 
ous loss occurred in three, and two required 
a loupe extraction. Bullous keratopathy de- 
veloped in two eyes, and one cornea, decom- 
pensated before cataract extraction, was un- 
changed after surgery. 

These 70 eyes have been followed for an 
average of 5.3 years after removal of the 
cataract. In 60, the ocular tension is well 
controlled, in five it is under fair control, 
and in five eyes the ocular tension is above 
30 mm Hg. There is no significant difference 
in control of tension after cataract extrac- 
tion in eyes with open or chronic angle-clo- 
sure glaucoma. Although 48 of the eyes had 
obvious filtration before cataract extraction, 
in no instance was a filtering bleb observed 
postoperatively. It is also interesting to note 
that 30 eyes needed medication to achieve 
good control of ocular tension before cata- 
ract surgery, while only 12 required medica- 
tion after removal of the cataract. 





O32 


Of the five eyes whose ocular tension was 
poorly controlled after cataract extraction, 
one deserves special mention because the 
tension was well controlled before operation. 
In this eve, the extraction was extracapsular, 
requiring a later discission and the postoper- 
ative course was complicated by pupillary 
block and loss of the anterior chamber. In 
contrast, the ocular tension of this patient's 
other eye remains under good control seven 
years after an intracapsular cataract extrac- 
tion. Two eves whose ocular tension was un- 
der fair control before operation suffered a 
rise in tension postoperatively. Both were in 
patients who used their antiglaucomatous 
medication only sporadically. In one of these 
eyes, the cataract extraction was extracapsu- 
lar and it is interesting that the ocular ten- 
sion is well controlled in this patient’s other 
eye from which the cataract was removed in- 
tracapsularly. The other two eyes in which 
the ocular tension was poorly controlled after 
cataract extraction were under poor control 
preoperatively, The second eye of one of these 
patients, which was under fair control before 
cataract extraction, is considered now, three 
years after operation, to have well-controlled 
ocular tension. 

There seems to be little agreement about 
the function of the bleb after removal of the 
cataract from an eye which has had glau- 
coma surgery. Etienne’ has never seen a fil- 
tering bleb functioning properly after cata- 
ract extraction. Paufique® believes 50% of 
blebs close after cataract operation with a 
subsequent rise in ocular tension. Sugar® 
cautions about the dangers of closure of the 
bleb from the inflammatory reactions of lens 
extraction even when the lens is removed in- 
ferotemporally, while Sourdille,t who also 
removes the cataract through an inferior in- 
cision, reports filtration postoperatively in 
90.3% eyes. 

Zuccoli® states a cataract incision through 
the bleb of an Elliot trephining does not alter 
its function but recommends a corneal inci- 
sion in the presence of an iridencleisis. In 
contrast, Yasuna® finds good control of ocu- 
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lar tension when he makes the cataract sec- 
tion through the site of the iridencleisis. 
Maumenee,’ who uses corneal sections, be- 
lieves the most important factor in loss of 
the bleb is the sealing down of the subcon- 
junctival tissue. If the ocular tension rises 
after cataract extraction, he advises redis- 
cission of the conjunctival flap because the 
scleral opening will still be present. Velhagen® 
also advocates this procedure. 

Tuff? has observed that the ocular tension 
of a glaucomatous eye may remain well con- 
trolled for several years after cataract ex- 
traction. In 1944, Guyton’® described 16 
eyes, in nine of which a Graefe section was 
made through the filtering bleb, Although no 
evidence of filtration was seen in any eye af- 
ter cataract extraction, only one required 
further surgery for control of ocular ten- 
sion. In discussing Guyton’s paper, Judd™ 
reported 14 cataract extractions through 
blebs following trephinings. There were 
three failures, eight with well controlled ocu- 
lar tension without miotics and three in 
which miotics were required to maintain 
normal tension. These eyes were operated 
upon before the newer anticholinergic drugs 
and osmotic agents were available. In recent 
years, only McCullough,” Zuccoli,® and Ya- 
suna® have advised making the cataract inci- 
sion without regard for the filtering bleb. In 
Yasuna’s series of 26 cataract extractions 
following iridencleisis operations, all main- 
tained an ocular tension of less than 24 mm 
Hg. There was one eye in which vitreous 
was lost and two developed persistent cor- 
neal edema. 

Yasuna’s results, like those reported in 
this paper, compare favorably with those of 
surgeons using corneal, temporal, or inferior 
cataract incisions. Scheie and Muirhead’® 
place the cataract section in the cornea in 
front of the cystoid scar and report eight 
eyes from a total of 102 in which the ocular 
tension was greater after operation. There 
were six of 65 eyes in which vitreous was 
lost and six with persistent corneal edema. 
Using a similar technique, McPherson and 
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 Fisher™ found one eye in a series of 24 with 
“elevated ocular tension after cataract surgery 
Cand three with corneal edmea, Vorosmathy 
and Ballschuh’® reported eight eyes in a 
group of 37 had uncontrolled glaucoma, 
~while Ingram' had only one eye in a series 
cof 65 in which the ocular tension was not 
controlled. When inferior or temporal inci- 
sions were used the results were similar. Ina 
series of 16 cataract extractions using an in- 
- ferior incision, Dyson? encountered one eye 
in which the ocular tension rose after sur- 
~ gery. Kuchle™ reporting results with a tem- 
poral incision found six instances of persis- 
‘corneal edema. 
“There are disadvantages to each of these 
rocedures. All imply a deviation from the 
reon’s usual method of cataract extraction 
“ane “hence are more apt to lead to complica- 
tions. ‘The inferior section lacks the protec- 
-tive support of the upper eyelid during heal- 
ing and extraction of the cataract from be- 
low is inherently more difficult. An iridec- 
tomy in the six o'clock meridian often re- 
sults in optical problems and its omission 
_ may lead to iris prolapse. The anatomy of 
~ the temporal limbus makes stripping of Des- 
met’s membrane a more likely complica- 
tion. An incision placed superiorly but ex- 
< tended into the cornea anterior to the filter- 
Cing bleb carries with it the possibility of all 
the complications arising from corneal inci- 
sions such as delayed wound healing, delayed 
reformation or loss of the anterior chamber 
and epithelial downgrowth. 

We believe the important factor in cata- 
ract extraction after filtering procedures is 
not preservation of the bleb but avoidance of 
those complications of cataract extraction 
which have a particularly adverse effect on 
glaucomatous eyes. Nearly all authors men- 
tion the hazards of extracapsular extraction, 
vitreous loss, delayed reformation of the an- 
terior chamber, and pupillary block. The use 

of carbonic anhydrase inhibitors and osmotic 
“agents preoperatively assures an hypotonous 
_ eyeat the time of surgery and decreases the 
possibility of vitreous loss or rupture of the 
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lens capsule. In our hands, pupillary block 1s 
the most troublesome complication and is to 
be guarded against. Its occurrence is de- 
creased by intracapsular extraction, complete 
iridectomy, and a radial sphincterotomy be- 
low, especially in the presence of a very shal- 
low anterior chamber or posterior synechiae. 
These complications are more easily avoided 
today than they were a decade ago. However, 
it is still important that the operating sur- 
geon follow the procedure with which he 1s 
most familiar. 


SUMMARY 


Cataract extraction following filtering 
procedures for glaucoma was performed on 
70 eyes without regard for the filtering bleb. 
Ocular tension was controlled postopera- 
tively in 65 eyes, 
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OPHTHALMIC MINIATURE 


Adaptation in vision is almost of the same order of magnitude as in 
taste. The retina seems to lose its “pattern recognition ability” quickly 1f 
the pattern is maintained on one portion of its surface. ... It is possible 
to demonstrate this phenomenon in a simple way. If we illuminate a 
homogeneously painted wall surface in a dark room with a diffuse light 
we see some hazy dots or threads floating in front of the equally illumi- 
nated surface. If we try to look closely at one of these dots we see it 
float away. The farther to one side the dot is seen, the higher is its speed 
of movement toward the edge. 

With a little practice it is possible to observe one of the fuzzy dots and 
to hold the eyeball still. Then it is surprising to find that the floating dot 
disappears in 1 to 1% seconds. It returns immediately, however, if the 
eyeball is moved even slightly. These observations indicate that an image 
stimulating only a limited group of retinal cells remains in view for only 
a short time. Under ordinary conditions the continuous movements of 
the eye prevent loss of our visual sensations through adaptation. 

Georg von Békésy 
Sensory Inhibition, p. 17 
Princeton Press, 1967 
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o Serial testing of the visual fields in pa- 
“Gents with glaucoma provides the basis for 
“our therapeutic regimens. However, the in- 
_terpretation of visual field changes in glau- 
coma is often complicated by a miotic mip 
cand particularly by axial lens o opacities.” 
-The present study reports the alterations in 
“visual fields in 90 eyes with primary open- 
gle glaucoma subjected to uncomplicated 


taract extraction. 









METHODS 


: lhe records of 64 patients with primary 
: ypen-angle glaucoma, who had undergone 
a ae cataract extraction in one or 
both eyes, were reviewed. The criteria for 

inclusion in this study are reported else- 

where, but they are summarized here. The 
-diagnosis of glaucoma was based on the 
"presence of glaucomatous visual field loss in 
“at least one eye of 50 of the 64 patients 
lo). The remaining patients demon- 
ated spontaneous intraocular pressures of 
mm Hg or greater prior to institution of 
apy. All eyes had gonioscopically open 
angles, and all were on medical therapy at 
5 the time of cataract extraction. Only eyes 
with uncomplicated intracapsular cataract 
extractions were included. 

In the 64 patients, there were 100 eyes 
which met the above criteria. Of these there 
were 90 eyes in which both preoperative and 
postoperative visual fields were available for 
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review. These are the subject of the present 


report. In 51 eyes, the visual fields were 


done with the Goldmann perimeter. The re- 
mainder were done using the tangent screen. 

The preoperative visual fields were re- 
viewed and grouped according to the pres- 


ence or absence of specific glaucomatous 
field defects. Visual fields which demon- 


strated partial or complete arcuate scotomas, 
with or without associated peripheral field 
changes, were considered glaucomatous. 
Generalized depression of all isopters, en- 
largement of the blind spot and baring of the 
blind spot were considered visual field 
changes nonspecific for glaucoma. 

Following cataract extraction, the visual 
fields during the first postoperative year 
were compared to the preoperative fields for 
evidence of change. Also noted was the vis- 
ual acuity at the onset of the visual field de- 
fect, the duration of the visual field detect 
prior to cataract extraction, and the intra- 
ocular pressure. 


RESULTS 


For the 90 sets of visual fields evaluated, 
Table 1 summarizes the prevalence of preop- 
erative visual field defects. There were 41 
eyes which, by our criteria, demonstrated a 
field defect characteristic of glaucoma. The 
other 49 eyes demonstrated either no field 
defect preoperatively or a defect which was 
felt to be nonspecific for glaucoma. 


TABLE 1 


PREVALENCE OF VISUAL FIELD DEFECTS PRIOR 
TO CATARACT EXTRACTION 





Type of F ‘eld Defects No. Eyes 
Nonspeci ifie 49 
Glaucomatous 41 

Total 90 





TABLE 2 


ALTERATIONS IN GLAUCOMATOUS FIELD DEFECTS 
IN 41 EVES FOLLOWING CATARACT EXTRACTION 





Postoperative Status No. Eyes 
No change 23 
Improved 17 
Worse 1 


For those eyes without specific glaucoma- 
tous visual field defects preoperatively, the 
only change which occurred following cata- 
ract extraction was improvement in sensitiv- 
ity, which could be expected from improved 
visual acuity. Consequently, this group is not 
considered further in this report. It is inter- 
esting to note that the loss of sensitivity with 
constriction of fields in these eyes did not 
mask the presence of true glaucomatous de- 
fects, as none of these were found postopera- 
tively. 

Table 2 summarizes the visual field 
changes which occurred following cataract 
extraction in those eyes with preoperative 
glaucomatous field loss. Twenty-three eyes 
showed only improved sensitivity without al- 
terations in the basic configuration of their 
held defects. These eves were classified as 
unchanged. There were seventeen eyes which 
demonstrated disappearance of partial or 
complete arcuate scotomas. These visual 
fields were classified as improved. The pre- 
operative and postoperative visual fields of 
six of these eyes are shown in Figures 1 
through 6. Thus, 41% of the eyes with glau- 
comatous field loss demonstrated disappear- 
ance of part or all of their field defect. One 
eye with advanced field loss lost central fixa- 
tion following cataract surgery. 

The eyes with recovery and those without 
recovery of visual field are compared, in Ta- 
bles 3, 4 and 5, with respect to visual acuity 
and glaucoma control at the onset of the vis- 
ual feld defect and to the duration of the 
visual field defect prior to cataract extrac- 
tion, There are no differences between the 
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TABLE 3 
VISUAL ACUITY AT THE ONSET OF THE 
GLAUCOMATOUS FIELD DEFECT 


AOR ma mn panana NNR AADA NDE te RONNIE RNR RABI ACN GN lah ee re h riae nananana aaa aaa a 


20 ERAN A tere AR EP NRE EN PATE Ce SENN HSI ere tne tne fo nannaa sang 





Improved No. Change 
(No. eyes) (No. eyes) 
20/20-20/40 3 4 
20/50-20/70 5 8 
20 /80-20 /100 3 § 
20/200 3 3 
20/400 3 3 
Total 17 23 
TABLE 4 
GLAUCOMA CONTROL AT ONSET OF 
VISUAL FIELD DEFECT 


Improved 
(No. eyes) 


Sesion ch BAAN n Aih it prah ri batman hy Harmen A SAN CRATE AeA Netra rer le RAY en 





No Change 
(No. eyes} 
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Good (IOP <20) 4 3 
Marginal (IOP 20-25) 6 8 
Poor (IOP > 25) 7 12 
Total 17 23 
TABLE 5 
DURATION OF FIELD DEFECT PRIOR TO 
CATARACT EXTRACTION 
Postoperative Field 
Duration Opies en Tn te 

Improved No Change 

(No. eyes) (No. eyes) 
0-6 months 9 2 
6-12 months 6 4 
1-2 years i 12 
Over 2 years 1 5 
Total 17 23 


sheereeweweawtnramncrivaramaneneaeaa\artatatatonite AW AlAs eae Annaa fede NANA ARRE RR ARERR A ee fy 7 PHY EELS Pine rere ne tenewnvinane 


two groups with respect to either the visual 
acuity or glaucoma control at the onset of 
their visual field defects. However, as shown sa 
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in Table 5, 15 of the 17 field defects (89%) + 
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. Fig. 1 (Bigger and Becker). Case No. 14. Top: 
ual field showing baring of the blind spot and 
perior arcuate scotoma, three months prior to 
taract extraction (V4 and I4 white); vision 
1/200, intraocular pressure 24 mm Hg. Bottom: 
Same eye six months following cataract extraction 
<o (1V4 and II4 white) ; vision 20/30, intraocular pres- 
` gure 22 mm Hg. 









which disappeared postoperatively had de- 
veloped within one year of the time cataract 
extraction was done. In contrast, only six of 
the 23 field defects (26% ) which did not im- 
prove were of this duration. 

Comparison of the mean intraocular pres- 
sures during the preoperative and one year 
postoperative period for the same groups re- 
vealed no differences. This is presented in 
Table 6. Both groups demonstrate a period 
of lower intraocular pressure during the first 
weeks following cataract extraction, but the 
En mean intraocular pressure for each group is 
= he same at all times. 
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Fig. 2 (Bigger and Becker). Case No. 22. Top: 
Visual field showing a superior arcuate scotoma, 
six months prior to cataract extraction (114 and 14 
white); vision 20/100, intraocular pressure 24 mm 
Hg. Bottom: Same eye seven months following cat- 
aract extraction (114 and I2 white); vision 20/30, 
intraocular pressure 14 mm Hg. 


TABLE 6 


PRE- AND POSTOPERATIVE MEAN JOP IN EYES 
WITH GLAUCOMATOUS FIELD DEFECTS 


careers encores Soon estat ne mamamana vireran amranata MAAA en A aM aN ANEN ANINE eee a Aele oe AAAA she LO HARLAN RPE AEAEE Hone AINSANA mepe Senee teneat enat sane oea stemegeeee santa tet atetan senso 
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Mean IOP 


Time Pc phen | att, a ae ie 
anono Postoperative I osto perative 
Improved Unchanged 
Fields Fields 

Preoperative 2452 19.7 
Postoperative 

O~1 14.1 14.0 

2—4 20.3 20.4 

5-9 19.1 19.4 

10-15 20.7 19.3 
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Fig. 3 (Bigger and Becker). Case No. 25. Top: 
Visual field showing a superior arcuate scotoma 
and nasal step, one month prior to cataract extrac- 
tion (14 white); vision 20/60, intraocular pressure 
24mm Hg. Bottom: Same eye nine months following 
cataract extraction (114 and I3 white) ; vision 20/30, 
intraocular pressure 21 mm Hg. 


DISCUSSION 

The present series has demonstrated that 
41% of glaucomatous visual field defects 
may disappear following cataract extraction. 
This occurred in spite of stringent criteria 
for classifying a defect as glaucomatous. To 
explain this, there are two possible mecha- 
nisms which must be considered. 

It has been demonstrated that field defects 
in eyes with axial lens opacities and a miotic 
pupil may occur from the conditions of de- 
creased retinal illumination.” These defects 
may, in all respects, simulate defects occur- 


Fig. 4 (Bigger and Becker). Case No. 32. Top: p” 


Visual field showing a superior arcuate scotoma 
two months prior to cataract extraction (14 and I3 
white) ; vision 20/200, intraocular pressure 20 mm 
Hg, Bottom: Same eye seven months following cata- 
ract extraction (I4 and I3 white); vision 20/30, 
intraocular pressure 23 mm Hg. 


ring secondary to elevated intraocular pres- 
sure, In addition to the generalized reduction 
in retinal illumination from generalized lens 
opacities, it 1s also possible that a focal opac- 
ity, especially posteriorly in the lens, may 
lead to a focal visual field defect.* Field de- 
fects, when due to these causes, should be 
expected to disappear following cataract ex- 
traction as those conditions which create the 
decreased illumination are removed. On the 
other hand, it should also be possible to re- 
produce these defects postoperatively if the 
target size and illumination are sufficiently 
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<5-(Bigger and Becker). Case No. 41. Top: 
ield showing double arcuate scotoma, pres- 
one year prior to cataract extraction (II14 
€}; vision 20/200, intraocular pressure 20 mm 
Bottom: Same eye six months following cataract 
extraction (14 white) ; vision 20/70, intraocular pres- 


sure 17 mm He. 


reduced. To date, we have not been able to 
do this. Decreased retinal illumination by 
both the lens opacities and the pupillary 
miosis may well explain some of the revers- 
ible field defects of the present series. How- 
ever, it should be noted that other eyes with 
similarly decreased retinal illumination and 
visual acuity continued to demonstrate their 
field defects following cataract extraction. 
An alternative mechanism for recovery of 


¿= visual field in this series must also be consid- 






red. It has been demonstrated that glauco- 
-matous. visual held defects are reversible.* 8 
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Fig. 6 (Bigger and Becker). Case No. 65. Top: 
Visual field showing superior arcuate defect and 
nasal step, eight months prior to cataract extrac- 
tion (HI4 and H4 white) ; vision 20/100, intraocular 
pressure 23 mm Hg. Bottom: Same eye four months 
following cataract extraction (11/4 and 14 white); 
vision 20/50, intraocular pressure 17 mm Hg. 





According to Kolker and associates,’ this oc- 
curs with lowering of intraocular pressure 
and is most likely to occur when the field de- 
fect is of recent onset. In the present series 
it was shown that visual field recovery oc- 
curred in 15 of 21 eyes (719%) with defects 
present for less than one year, but in only 
two of 19 eyes (11%) with defects of longer 
duration (Table 5). These findings strongly 
suggest that recovery of visual field may oc- 
cur, in defects of short duration, when the 
intraocular pressure is lowered during the 
early postoperative period following cataract 
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extraction. To prove this mechanism, one 
should be able to find a visual field defect 
which persists following cataract extraction 
and subsequently disappears during the pe- 
riod of lower intraocular pressure. Unfortu- 
nately, visual field testing was not done in 
the very early postoperative period in any of 
the eyes in the present series. 

Analysis of the preoperative records of 
all eyes with glaucomatous field defects re- 
vealed that the visual acuity at the time of 
development of the field defect and the sta- 
tus of glaucoma control had no predictive 
value in determining which field defects re- 
covered after cataract extraction. Nor was 
there any difference in the mean intraocular 
pressures following cataract extraction in 
those eyes with or without recovery of visual 
field. The only factor which appeared to 
have predictive value was the duration of the 
field defect, as those of shorter duration had 
a much greater incidence of recovery. Al- 
though it is likely that decreased retinal illu- 
mination secondary to lens opacities and mi- 
otic pupils contributed to the field defect as 
plotted, our data is more consistant with the 
possibility that reversal of the visual field de- 
fects of recent onset occurred during the pe- 
riod of lower intraocular pressure which fol- 
lows cataract extraction. 

It is apparent that a number of our pa- 
tients who were showing progressive field 
loss, at a time when the intraocular pressure 
of many was not well controlled, might likely 
be considered candidates for primary glau- 
coma surgery or for combined cataract ex- 
traction and glaucoma surgery. We have 
elected to treat such patients by cataract ex- 
traction alone as the primary procedure. The 
efficacy of this management is shown by the 
improvement in glaucoma control and ease 
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of management of the glaucoma,’ and by the 
frequent reversal of visual field changes in 
this series. Ultimately, only two eyes in our 
series required glaucoma surgery, considera- 
bly fewer than one would have predicted 
from preoperative evaluation. 


SUMMARY 


The visual fields were examined in 90 eyes 
of 64 patients with primary open-angle glau- 
coma and cataract. Following uncomplicated 
cataract extraction, 17 (41%) of the 41 eves 
with glaucomatous visual field loss preopera- 
tively demonstrated disappearance of a par- 
tial or complete arcuate scotoma. Although it 
is likely that decreased retinal illumination 
secondary to lens opacities and miotic pupils 
contributed to the field defect as plotted, the 
possibility must be considered of reversal of 
the recent defects during a period of hypo- 
tony following cataract surgery, When in- 
dicated, cataract extraction is an effective pri- 
mary procedure not only for restoration of 
vision but also for control of glaucoma and 
reversal of field loss. 
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RESTRICTION IN UPWARD GAZE WITH ADVANCING AGE 
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~~ It is a pleasure and a privilege to contrib- 

ute to this volume honoring Algernon Reese. 

His stature in ophthalmology has been as- 

© sured by his many noteworthy accomplish- 

~~ ments. His warmth and friendliness have 
been a source of encouragement to both stu- 
dents and colleagues. 








<o The normal limits of upward gaze are 
-usually quoted as 40 to 45 degrees, as noted 
v Cogan,? Duke-Elder,? Adler, and Duane.‘ 
-There are various factors that may modify 

these readings in normal individuals and 

€) include the degree of motivation and the 
obstruc tion produced by heavy eyelids and 























| “Inthe ophthalmic literature no specific ref- 
erence has been found relating to changes in 

the normal limits of upward gaze with ad- 
vancing years. The only pertinent report is 
recorded by MacDonald Critchley? in his 
treatise, “Neurologic disorders of the 

3 _ aging.” He makes the single-sentence state- 
ment that defective conjugate upward gaze 
a common finding in the elderly. There is 
no reference to a progressive symmetrical 
limitation of upward gaze beginning in mid- 

-dle life. 

There are various pathological conditions 
which can produce limitation of upward gaze. 

It is typical of pinealomas to have restriction 

of voluntary upward gaze, as part of Pari- 
naud’s syndrome.* This picture may also be 
encountered in lesions of the superior collic- 

uli or in the thalamus and may be seen in 
vascular lesions, multiple sclerosis and neuro 
syphilis as noted by Cogan Haymaker’ 
states that older persons with atheromas 
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commonly exhibit minor degrees of vertical 
ocular paralysis. He does not refer to 
major limitation of upward gaze, nor does he 
describe restriction of elevation in otherwise 
normal persons, 

In thyroid dysfunction it is common to 
have marked limitation of upward gaze due 
to fibrosis of the inferior recti, but this is 
usually asymmetrical and these patients of- 
ten have a component of vertical diplopia. 

The possible significance of recognizing 
altered normal limits of upward gaze in indi- 
viduals of advanced years is illustrated by a 
90-year-old patient recently seen in consulta- 


tion. She had presumably suffered a mild _ 


cerebrovascular episode with mental confu- 
sion and transient diplopia which had cleared 
completely by the time of her ophthalmologi- 
cal examination. The only significant finding _ 
on this occasion was an almost complete sym- ¢ 
metrical inability to elevate her eyes, either — 

on command or reflex stimulation. Horizon- 
tal rotations were normal and she had full 
excursions on downward gaze. No diplopia 
could be elicited. There was no history of 
previous cardiovascular disease and there 
had been no symptoms of parkinsonism. 

The findings were those of a supranuclear 
upward gaze paralysis. The question was 
raised whether this was the result of her re- 
cent vascular lesion or whether this was a 
pre-existing limitation of upward gaze re- 
lated to her advanced age. The patient had 
an uneventful recovery from her cerebrovas- 
cular incident with no specific neurologic se- 
quelae but the limitation of upward gaze has 
persisted unaltered. 

There is an impression among many neuro 
ophthalmologists as confirmed in communi- 
cations with Walsh? and Smith,” that upward 
gaze may be significantly restricted in nor- 
mal patients of advanced years. This fact 


‘does not seem to be universally recognized 


2A4 


by all neurologists, and there are many oph- 
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thalmologists who are unaware of this 
change. In the absence of any specific refer- 
ences in the ophthalmic literature it has 
seemed worth while to evaluate this relation- 
ship between advancing age and upward ro- 
tations. It is therefore the purpose of this 
paper to evaluate upward rotations in normal 
patients in the various age brackets, in an ef- 
fort to document any relationship between 
age and the ability to elevate the eyes. 


METHODS AND CASE SELECTION 


Various techniques for measuring ocular 
rotations were considered, A relatively sim- 
ple objective test was deemed desirable and 
the following procedure was selected, 

The head was held firmly against a sup- 
porting head rest in primary position with 
the eye to be tested at the center of the arc of 
a Schweiger hand perimeter and the opposite 
eve covered with an occluder. Care was 
taken to maintain the head in primary posi- 
tion, keeping the center of the perimeter 
aligned with the eve and the top of the ear. 
The patient was then requested to fixate a 
target light as it moved along the arc of the 
perimeter with the light directed toward the 
cornea. The examiner observes the corneal 
reflex as he moves the target light. The in- 
stant that the eve 1s no longer able to follow 
the moving target light, there is a shifting of 
the hight reflex on the corneal surface and 
this indicates the limit of rotation. Elevation 
and depression of each eye were measured 
separately and the measurements recorded to 
the nearest five-degree demarcation on the 
are of the perimeter. 

A total of 367 patients were evaluated in 
all age groups from five to 94 years. Cases 
of strabismus or neurologic disease were ex- 
cluded, as were individuals with heavy eye- 
lids or brows which interfered with measure- 
ments. Tests were repeated at least twice on 
each eye or until consistent readings were 
obtained. Where cooperation was inadequate 
the records were discarded. 

The method of evaluation is illustrated in 
the accompanying figures. Figure 1 indicates 
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Pig. 1 (Chamberlain). Position of perimeter with 
proper alignment of center of are at the level of 
the eve and top of the ear, 


the position of the perimeter with proper 
alignment of the center of the arc at the level 
of the eve and top of the ear. Figures 2 and 
3 show the method of measuring up and 
down gaze, moving the target light along the 
arm of the perimeter. (Note that the corneal 
reflex in this illustration is from the camera 
Hash and not from the target light.) 
RESULTS 

For purposes of analysis the patients were 
grouped in decades, beginning with five 
25 through 34 years, 35 through 44 years, 45 
through 54 years, 55 through 64 years, 65 
through 74 vears, 75 through 84 years, and 
ber of patients were tested in the middle 
aged to more elderly brackets. 

The average upward rotation was caleu- 
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TABLE 
LIMITATION OF ELEVATION ACCORDING TO AGE 
Age Brackets Patients Upward Rotation 
Gn years) (total 367) Gn degrees) 
5-14 41 40.1 
15-24 34 37.3 
25-44 20 36.0 
35-44 4 32.9 
45-54 68 30.4 
55-64 55 26.5 
65-74 66 21.9 
75-84 50 16.8 
85-94 9 16.1 
PEE E E tce Ate ka Rees Seat Seen gee a 


lated for each decade of the age groups and 
these figures were evaluated statistically 
There was a progressive limitation of up- 
ward gaze with each decade of advance in 
age. By analysis of variance, the means of 
the groups differ Rn {p < 0.001). 
The downward rotations did not seem to al- 
ter with age, usually approaching the lmit 
permitted by the eyelid and cheek. 

Table 1 indicates the average upward rota- 
tion for the different decades. In the five 
through 14 years group the rotation approx- 
imated 40 degrees. By the 35 through 44 
= years decade, this had dropped to 33 degrees, 
— and by the 55 through 64 decade, the average 
“awas 26 degrees. In the group over 75 years 
the average was approximately 16 degrees, 

with many scarcely able to elevate their eyes 

10 degrees above the horizontal. 






In the accompanying graph (Tig. 4), the 
age in years is plotted against the degrees el- 
evation. Figure 5 illustrates limitation up- 
ward gaze to 15 degrees in an 83-year-old 
man as compared with a 17-year-old with el- 
evation to 40 degrees shown in Figure 2. 
Down gaze shows full rotations in each pa- 
tient (Figs. 3 and 6). 

These results document a progressive lim- 
itation of upward gaze beginning with young 
adults, progressing through middle life and 
becoming most pronounced in the elderly, 
“With each succeeding dec ade there is a fur- 
her reduction in the elevation which may be 
expected in normal individuals. 






Fig. 


Fig. 3 
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2? (Chamberlain). Method of measuring up 


gaze, 





Chamberlain), Method of measuring down 
gaze, 
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Fig. 4 (Chamberlain). Graph showing progressive limitation of elevation with age. 


DISCUSSION AND COMMENT 

These findings indicate a significant and 
progressive limitation of upward gaze with 
advancing age, Not only is this evident in the 
elderly as stated by Critchley, but this re- 
striction in up gaze is often a definite entity 
by middle age. This is apparently one of the 
signs of the aging process which might be 
compared with the progressive reduction in 
the amplitude of accommodation with ad- 
vancing years. 

The importance of this finding would 
seem to lie in a proper recognition of the 
normal limits of elevation for the specific age 
brackets. Particularly in an elderly person, 
any motility evaluation must take into con- 
sideration the expected symmetrical limita- 
tion of up gaze related to his age. 

Such a limitation of upward gaze simu- 
lates a supranuclear paralysis and could 
mask the signs of a specific supranuclear 
pathological lesion such as have been men- 
tioned. It is important, however, to take into 
account that such a limitation in the elderly 
is probably a normal finding related to age 


and of no diagnostic significance. 

The object of this paper has been the doc- 
umentation of this progressive limitation of 
upward gaze. It is interesting, however, to 
consider the possible causative factors. For- 
ceps rotation tests have been done under 
local anesthesia on several elderly patients 
with limitation of elevation, prior to per- 
forming cataract surgery. The results were 
rather inconclusive due to difficulty in judg- 
ing minor degrees of resistance to upward 
rotations with the forceps. It was apparent 
that there was no greatly increased resis- 
tance to forceps rotation such as is encoun- 
tered in thyroid patients with fibrosis of the 
inferior recti. 

Another consideration 1s that older people 
may have less reason to look above the hori- 
zontal plane and that there may be less de- 
mand for contraction of the elevators with a 
consequent factor of disuse. In an effort to 
evaluate the possible effect of a reduced re- 
quirement for elevation in most individuals 
of advancing years, a few patients with 
spondylitis and kyphosis were examined. 





VOLL NO-I 


Fig. 5 (Chamberlain). Limitation of upward gaze 
to 15 degrees m 83-vear-old man. 


These people are bowed forward in a pos- 
ture that creates a great demand for up gaze 


-qn order to see in the straight ahead position. 


~ There were four individuals in the 45- 

through 54-year bracket with moderately ad- 
vanced kyphosis and they had somewhat bet- 
ter than expected elevation, averaging 35 as 
compared with 30 degrees 
mean for this decade. 

There was an 8l-vear-old patient, how- 
ever, with extreme kyphosis who was bent 
forward so that his face was directed almost 
to the ground (Fig. 7). Only with maximum 
elevation of his eyes and bending his knees 
could he see directly ahead of him. Measure- 
ments showed that he could elevate his eves 
nearly to 40 degrees, although the mean for 
this decade was only 16.8 degrees. These 
findings suggest that there may be a factor 
of disuse in normal elderly people because 
they infrequently exercise their up gaze. 

It would be of interest to determine 
whether there is anv change in innervation to 


as the normal 
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Big. 6 (Chamberlain). Down gaze shows full ro- 
tation im 83-year-old man shown in Figure 5. 





Fig. 7 (Chamberlain). Extreme kyphosis in 8l- 
vear-old patient who was still able to elevate his 
eves 40 decrees. 


the elevators of the globe in elderly patients. 
Electromyography should be of help in de- 
termining whether innervation is normal in 
these individuals with restricted up gaze. 
This has been planned, but due to technical 
difficulties reliable electromyographic studies 
are not yet available. This is an area for 
further study. 
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SUM MARY 


There has been documented a progressive 
symmetrical limitation in upward gaze with 
advancing years. This limitation of elevation 
is most apparent in the elderly but is a mea- 
surable restriction which can be demon- 
strated even in young adults. 

The symmetrical restriction of upward 
When there is a marked inability to elevate 
either eye, it is not possible to test the func- 
tion of the individual muscles which elevate 
the globe. 

In evaluating older patients it is important 
to recognize that symmetrical limitation of 
upward gaze may be a “normal” finding re- 
lated to the age of the individual. 

The normal upward rotation in young 
children in the five through the 14-year dec- 
ade is 40 degrees, but in elderly patients in 
the 75- to 84-year bracket the average is only 
16 degrees, with many scarcely able to ele- 
vate 10 degrees. It would seem that the rela- 
tive ineffectiveness of up gaze may relate to 
the reduced use of the eyes in the upper field 
with advancing years. 
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There is a significant and progressive 
symmetrical limitation to upward gaze with 
advancing age which must be considered in 
evaluating ocular motility in the middle aged 
or elderly. 
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IRIS MECHANICS I, INFLUENCE OF PUPIL SIZE ON 
DYNAMICS OF PUPILLARY MOVEMENTS 


Irene E. LOEWENFELD, Pu.D., AND Davip A. Newsome, M.D. 
New York, New York 


The iris is an extraordinarily mobile 
5 structure. In man, the pupillary diameter can 
¿vary from almost 10 to less than 1 mm. 
When the pupil constricts to its minimal size 
the sphincter muscle must shrink to about 
(0% of its fully extended length. In extreme 
ydriasis, on the other hand, the iris con- 
acts to a narrow band which almost disap- 
ars behind the corneoscleral margin. Me- 
chanical problems must arise from this un- 
usual range of movement, and mechanical 
factors must influence extent and speed of 
pupillary movements at the extremes of pu- 

pillary size. 

In earlier experiments on cats, one of us 
(Loewenfeld') had observed that pupillary 
dilation elicited by constant, supramaximal 

electrical stimulation of the cervical sympa- 
thetic nerve occurred at an even speed over a 
ly large range and then slowed down 
rogressively (Fig. 1, A); and as a perfect 
itor image of this movement, pupillary 
ra onstriction, caused by strong, steady electri- 
eal stimulation of the ciliary ganglion, went 
on at an even rate for some time before it 
subsided gradually (Fig. 1, B). Could this 
decay of dilation- and of contraction-speed 
be caused by mechanical difficulties, or 
should it be explained by pharmacological 
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Fig. 1 (Loewenfeld and Newsome). Linear and 
alinear pupil movements in a cat. The records were 
obtained by infrared-sensitive cinematography (flm 
speed 10/second) and subsequent frame-by-frame 
measurement from enlarged projections of the film 
(10 x natural size). A = The pupil was small in 
deep anesthesia. Arrow A indicates the beginning of 
supramaximal electrical stimulation of the cervical 
sympathetic nerve (100 v at 2 msec and 60 cps). 
The pupil dilation is shown by the solid line. B = In 
order to obtain a large pupil in nembutal anesthesia, 
the oculomotor nucleus had been inhibited shortly 
before the experiment by stimulating a sensory 
nerve (sciatic nerve, 20 v at 2 msec and 60 cps). 
Arrow B marks the beginning of strong electrical 
stimulation of the ciliary ganglion (20 v at 2 msec 
and 60 cps). The pupil contraction is shown by the 
broken line. The lightly shaded areas indicate the 
alinear portions of the pupillary movements, the 
darkly shaded areas below 0.6 and above 12.4 mm, 
the absolute limits of constriction and of dilation in 
the particular animal. 
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mechanisms? Does the human iris show a 
similar range of linear movement, with alin- 
ear ranges as the pupil approaches maximal 
dilation or constriction? And if so, how are 
these linear and alinear ranges of function 
related to details of iris structure, and how 
do they affect the physiological pupillary re- 
flexes? 

In order to relate pupillary movements 
and iris structure in the living human eye we 
used the same six normal subjects in two 
parallel sets of experiments. We first studied 
reactions to light and to darkness while the 
pupils were constricted or dilated by drugs. 
This work is the subject of the present re- 
port. In the second set of experiments, de- 
tails of iris structure were examined at dif- 
ferent pupil sizes, under the influence of the 
same drugs. These results will be described 
in Part II of this communication. 


METHODS 


Records of pupillary size and reactions 
were obtained with the electronic pupillo- 
graph, an infrared-sensitive scanning device 
described elsewhere (Lowenstein and Loe- 
wenfeld?). This instrument provides contin- 
uous tracings of the movements of both pupils 
simultaneously, in light or in darkness, with 
X15 linear enlargement and accuracy of 
measurement of over 97% (largest horizontal 
diameter). 

In preliminary tests, we made sure that 
our subjects’ pupils reacted normally. Dur- 
ing the experiments they sat comfortably in 
darkness, with the head supported by a 
head-and-chin rest, looking at a dim, red fixa- 
tion point six feet away. After six minutes 
in the dark, five series of light stimuli were 
given. These reactions were later averaged 
and used as baseline values. 

A Sylvania Glow Modulator tube served 
as source of white light stimuli. Light flashes 
were triggered by a Grass stimulator via a 
constant voltage power supply (average cur- 
rent 47.5 ma). The stimuli covered a retinal 
area of about five degrees, centrally fixated. 
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Each series of stimuli consisted of (1) one 
short, bright light flash (5 msec duration and 
full intensity = about 20 foot-candles) ; (2) 
two short, dim light flashes (5 msec duration 
and intensity dimmed by a 10* Wratten 
neutral grey filter) ; and (3) one long, bright 
stimulus (full brightness for at least 10 sec- 
onds), In other experiments the eye was 
adapted to the bright light, and the pupils 
stimulated by sudden 1-second interruptions 
of this light (the darkness reflex*). 

Drugs were instilled into the conjunctival 
sac of one eye only, and series of reflexes to 
light or to darkness were recorded during 
different stages of drug action. The simulta- 
neous responses of the untreated opposite 
pupil were used as controls. Two mydriatics 
and two miotics of different pharmacologic 
mechanism were used, namely cocaine HCl 
(2%) for active and cyclopentolate (Cyclo- 
gyl, 1%) for paralytic mydriasis, and phy- 
sostigmine salycilate (0.59%) for spastic and 
guanethidine (Ismelin, 10%) for paralytic 
miosis. 

RESULTS 
DRUG-INDUCED CHANGES IN PUPIL SIZE 


Among our six subjects pupil size in 
darkness varied from barely 6 to well over 8 
mm (Fig. 2 and 3, Table 1). There was, 
however, no strict correspondence between 
the extent of reactions to drugs and starting 
pupil size. As in any randomly chosen group 
of individuals, our subjects showed varia- 
tions in latent period, speed of drug action, 
regularity of curves and final pupil diameter. 
With the dose of physostigmine used, maxi- 
mal contraction and loss of the pupil’s ability 
to constrict further to light were reached 
only in one case (H.B., Fig. 2). In the five 
others, the pupil retained residual light re- 
flexes at the peak of physostigmine contrac- 
tion. In contrast to the fairly large interper- 
sonal differences in pupil size in the dark, 
the absolute limits of constriction varied 
only slightly (physostigmine plus light, Fig. 
2, Table 1). The reactions tọ guanethidine, 
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-followed for 24 hours, were only mild, ex- 
-cept for one subject (1.L.), who had com- 
plete sympathetic paralysis in the treated 
eye. 


- LINEAR AND ALINEAR RANGES OF PUPIL 
"CONTRACTION 
© When strong, continuous light was di- 
= rected into the subjects’ eyes, the pupils con- 
< tracted promptly and amply. The time- 
course of these reactions showed, however, 
- that the movement slowed down markedly 
< well above each pupil’s absolute limit of con- 
“striction. For each subject a rather sharp 
deceleration of the contraction movement oc- 
curred always at the same pupillary diame- 
ter, independent of the initial size of the 
pupil at the moment of stimulation. This 
- point of deceleration can be shown clearly in 
< the following experiment. 
Cocaine, instilled into a normal subject's 
eye, enhances the action of the dilator mus- 
cle. The pupil becomes larger than normal, 
and contraction movements have to over- 
come an excessive radial dilator pull. When 
one pupil of our subjects was dilated with 
cocaine, the contractions to light therefore 
re retarded, so that the normal pupil “ran 
y,” and the difference in size between it 
nd the drug-treated pupil increased (Fig. 
< Soon, however, the normal pupil had 
reached the critical diameter, and its contrac- 
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Fig. 2 (Loewenfeld and Newsome). Pupillary 
contractions to physostigmine in six normal human 
subjects. The diameters of the treated pupils were. _ 


graphed as the ordinate (in mm) against time as ~ 


the abscissa (in minutes). At zero time, a drop of 
0.5% physostigmine salycilate was instilled into the 
conjunctival sac, and a second drop two minutes 
later (arrows P). The vertical bars terminating 
each contraction curve show the maximum. extent 
of reactions to light remaining in each case when 
the peak contraction to physostigmine had been 
reached (except for H.B. whose pupil contracted 
fully with physostigmine alone). 


tion slowed rather sharply. The cocaine- 
treated pupil now began to catch up, so that 
the difference between the two pupils sud- 
denly began to decline. The “reversal point”’— 


TABLE 1 


SPONTANEOUS PUPIL DIAMETER IN DARK, LIMITS OF MIOSIS, AND LARGEST 
SIZE REACHED WITH MYDRIATICS USED IN THIS EXPERIMENT 
(in mm) 
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that is, the diameter of the untreated pupil at 
which the drug-induced anisocoria began to 
decline—-was fixed in each individual’s eye. 
It did not shift with pupil size at the start of 
each stimulus, nor with variations in light 
intensity beyond that needed to pass below 
the critical diameter, nor with the amount of 
cocaine used. It varied slightly among indi- 
viduals but was the same in each person’s 
two eyes. It was not affected by changes in 
the level of sympathetic innervation at the 
time of the test, as demonstrated in the next 
experiment. 

In Figure 5, A and B illustrate the same 
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kind of cocaine experiment, done in a dif- 
ferent subject, as shown in Figure 4. The 
cocaine action was stronger and the decline 
of the drug-induced anisocoria therefore less 
steep, but otherwise the results were the 
same. In Figure 5, B and C show the inverse 
experiment in the same person. Instead of 
cocaine, three drops of 10% guanethidine 
had been instilled into the eye one day be- 
fore, resulting in sympathetic paralysis on 
that side. This pupil, with less than normal 
dilator-pull to overcome, began to constrict 
more quickly than the normal one. Soon, 
however, its critical diameter was reached 
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Fig. 3 (Loewenfeld and Newsome). Pupillary dilation to cyclopentolate and to cocaine in six normal 
human subjects (for identification of subjects, see Fig. 2). In A and B, pupil sizes in darkness were 
graphed as the ordinate (in mm) against time as the abscissa (in minutes). The curves A’ and B’ show 
the drug-induced enlargement of pupillary diameter for each of the six subjects in the same experiments 
(as compared to the diameter of the untreated pupil). A and A’ = One drop of 1% cyclopentolate was ee 
dropped into the left conjunctival sac (arrows Cy, at zero time). B and B’ = Three drops of 2% k 
cocaine HCI were given (arrows Co). , , 
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Fig. 4 (Loewenfeld and Newsome). Constriction 
to light after unilateral instillation of cocaine. In 
A, the pupillary diameters were recorded as the 
ordinate against time as the abscissa (in seconds). 
The solid line represents the right, untreated eye 
(R), the broken line the left eye (L), with the 
pupil dilated by cocaine (3 drops, 2%, instilled 20 

minutes earlier). The shaded area shows the dif- 
ference between the two pupils. In B, this difference 
plotted (in mm, with the ordinate enlarged X3) 


FS 


t time as the abscissa. The large double arrow 


he time when bright light was directed into 
eated right eye. Note the early increase and 
decline of the cocaine-induced arisocoria. In 
s` subject (H.B.), the normal pupil always mea- 
sured 3.35 mm at the moment of reversal in the 
difference curve (marked by small double arrow). 


















and the contraction slowed sharply, so that 
the normal pupil began to catch up. At the 
reversal point—-that is, the sudden decline of 
the drug-induced anisocoria—the pupil di- 
ameter was exactly the same in the cocaine 
and the guanethidine experiment. The same 
person’s pupil thus had the same critical di- 
_ ameter both when the eye was normal and 
<o when its sympathetic innervation was para- 
lyzed. The moment of slowing merely came 
earlier in the guanethidine experiment, be- 
cause the pupil had been smaller before the 
ght stimulus. . 
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Table 2 shows the pupil diameters at 
which the reversal occurred in our six sub- 
jects. In general this diameter was larger in 
eyes with large pupils than in those with 
smaller ones, but this order was not strict 
(compare H.B. and D.C., Table 2); and 
while the two subjects with the largest pupils 
in darkness and the largest reversal points 
also had the largest diameter of the corneo- 
scleral limbus, there was no parallelism be- 
tween limbus diameters and pupil diameters 
among the others. 

It should be mentioned parenthetically 
that the 20-year age difference between LL. 
and the other subjects did not, as we had 
rather expected, seem to cause a noticeable 
difference in this experiment, nor in any of 
the other tests for iris mobility which we 
used in this group. 


TABLE 2 
LOWER LIMIT OF LINEAR RANGE OF CONTRACTION 
IN COCAINE EXPERIMENT 
(in mm) 





a en _ Pupilin Reversal Limbus 

SUDE -ASE Dark Point Diameter 
F-D, 25 8.65 3.80 12.46 
EZ 24 7.77 3.65 12.58 
H. B. 29 6.76 3.45 12.02 
D.C 26 6.31 3.99 11.89 
PE 46 6.23 3.25 11.95 
D. N. 25 5.94 2.15 12.44 





A range of fast pupillary constriction was 
thus found in each individual’s eye, rather 
sharply limited at a fixed pupil size. If this 
fast range paralleled the linear range of mo- 
tion in the cat experiment of Figure 1, pu- 
pillary contractions should move freely 
within this range, but they should be reduced 
when they dip below the critical diameter. 
This is exactly what occurs, as shown in 
Figures 6 and 7 and Table 3. 
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Light reflexes were elicited by short, 
bright or by short, dim light flashes before 
and after the conjunctival instillation of two 
drops of 0.5% physostigmine salycilate* into 
the subject’s left eye. The right eye was used 
for light stimulation, so that the drug-treated 
pupil reacted consensually and the intensity 
of the light stimuli was not affected by its 
physostigmine-contraction. For each reflex 
the right pupil’s response served as control; 
very slight changes at various stages of drug 
action could thus be interpreted. In Figure 6, 
pupillographic records of individual sets of 
light reflexes are shown, and in Figure 7 
summaries of two experiments. 

Before physostigmine, the pupils were 
equal in darkness, and they responded equally 
to all stimuli (Fig. 6, A and A’). About eight 
minutes after the first drop was instilled, the 
left pupil began to react to physostigmine 
and its reflexes became faster and more 
ample than those of the control eye (Fig. 6, 
B and B’). This increase was, of course, to 
be expected, as physostigmine enhances the 
action of acetylcholine released from nerve 
endings. Later in the experiment, however, 
the enhancement was lost and, as the pupil 
gradually became smaller and smaller under 
the influence of the drug, its light reflexes be- 
came progressively more sluggish and less 
extensive (Fig. 6, Cand C’) until, in extreme 
miosis, they were almost entirely lost (Fig. 
6, D and D’). 

When these changes in speed, amplitude 
and duration of the light reflexes were 
graphed for the entire experiments (Fig. 7), 
two interesting facts were revealed: 

1. As already stated, both the bright-light 
and the dim-light reactions first increased 
and later decreased in velocity and extent. 
But the reversal point at which the early 
enhancement was lost occurred later for the 








* Because of a difference in pharmacologic action 
between physostigmine and pilocarpine this experi- 
ment cannot be done with pilocarpine. Consideration 
of this difference exceeds the scope of this re- 
port. 
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small dim-light reactions than for the larger 
ones caused by bright flashes; and this re- 
versal point was found for both the smaller 
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Fig. 5 (Loewenfeld and Newsome). Constancy 
of pupil size at which reversal occurred. As in Fig- 
ure 4, the upper graph shows pupil size (in mm), 
plotted against time (in 0.1 second steps), the lower 
graphs shows difference curves. At the moment in- 
dicated by the large double arrow, the untreated eve 
was exposed to strong, continuous light. Two ex- 
periments on the same subject were superimposed. 
The normal pupil's reactions were the same in both 
experiments, and were therefore drawn by a single 
line (solid line B}. Lines A and B and the difference 
curve A-B (open circles) picture a cocaine experi- 
ment similar to that of Figure 4. In line C and the 
difference curve B-C the pupil had been contracted 
by three drops of guanethidine (10%, instilled 24 
hours earlier). The reversal points at which the 


drug-induced anisocoria began to decline are marked’ 


by small arrows; they occurred at 3.25 mm pupil 
size in both experiments (horizontal broken line in 
upper graph). 


2 + 
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TABLE 3 


PUPIL DIAMETER AND TIMING OF REVERSAL POINT 
IN PHYSOSTIGMINE EXPERIMENTS 





tne Amethyst arar ren 


Subject Time Dier Time tere 
(min) (mm) a) (mm) 
J- D 18-19 3.75 21-22 3.85 
foes 17-18} 3.507 207 3.507 
H. B. 16 3.40 19 3.40 
Dec. 15-16 3.557 19+ tT 
LL. 15 3:15 18-19 S45 
D. N. 15 2.15 20-21 2.75 





<o. * The diameters given are those at peak contrac- 
“tions to light, regardless of pupil size before stimula- 


Co tion. 


t Values are approximate; ? =could not be deter- 
mined because of unevenness of curves at critical 
time. 


and the larger reflexes when their peak con- 
traction reached the same critical pupil diam- 
eter. A comparison of Tables 2 and 3 shows, 
furthermore, that this critical size was, for 
each subject, almost exactly the same as in 
-> the cocaine experiment described above. In 
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other words, as long as the peaks of the light 
reactions did not dip below the critical diam- 
eter, speed and extent of the reflexes were 
not affected by pupillary size at the moment 
of stimulation, Below this critical point they 
became reduced and slow; and since the 
dim-light reactions covered less amplitude 
than the more extensive ones elicited by 
bright light, they remained unhampered lon- 
ger, and were still more ample than the con- 
trol eye's simultaneous responses when the 
bright-light reflexes were already reduced. 

2. In contrast to the speed and extent of 
the light reflexes, their duration did not en- 
counter a reversal point, but continued to in- 
crease until, at the peak of physostigmine 
miosis, the pupil no longer contracted to 
light. Se. 
It appeared, then, that the fast range of — 
pupil constriction in the cocaine experiment 
was indeed equivalent to the linear range of 
movement in the cat iris and that, in each 
iris, a mechanical barrier exists below which 
reflex contractions become increasingly slow 
and shallow. If this were true the light re- 
flexes, nearly extinguished in extreme phy- 


Fig. 6 (Loewenfeld and New- 
some). Effect of physostigmine- 
induced contraction on pupillary 
light reflex. The solid lines show 
the reactions to light of the left 
pupil before drug treatment (A) 
and at various phases of physostig- 
mine-induced contraction (B, C 
and D, obtained 10, 20, and 30 min- 
utes, respectively, after instillation 
of two drops of 0.5% physostig- 
mine). The broken lines in A and 
B show the simultaneous (control) 
reflexes of the untreated pupil. Since 
these control responses did not 
change materially during the experi- 
ment, they were not drawn for C and 
D. The light flashes were short and 
dim in A, B, C, and D, and short 
and bright in A’, B’, C, and D. 
Note the early enhancement of the 
contractions (peak speed indicated 
by the straight lines in B and B’), 
the later slowing (C and C’) and 
final near-extinction of the reflexes 
(D and D). 
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sostigmine miosis, should be improved if the 
pupil were forced open by the additional in- 
stilation of a mydriatic drug. The experi- 
ment shown in Figures 8 and 9 demonstrates 
that this indeed occurs. 
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Physostigmine was again instilled into the 
subject’s left eye, and again the pupil con- 
stricted strongly, with mere traces of sluggish 
responses to light remaining (Figs. 8, A, A’ 
and B, B’, and Fig. 9). At that time two 
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Fig. 7 (Loewenfeld and Newsome). Effect of physostigmine on pupillary reactions to light ( summary}, 
At zero time two drops of 0.5% physostigmine salycilate were dropped into the subject’s left eve. In 
experiment A the bright, short light flashes were used, and in experiment B the dim, short light flashes. 
The shaded areas in both experiments show the extent of the reactions to light of the untreated control- 
pupil, while the vertical black bars cover the extent of the simultaneous reflexes of the treated left 
eye. The graphs A’ and B’ show the influence of physostigmine on duration (in seconds, dotted lines), 
on extent (in mm, broken lines) and on peak speed (in mm/second, solid lines) of the light reflexes shown 
in A and B. These curves were obtained by subtracting the respective values for the control pupil 
from those for the treated eye, and by plotting the differences as the ordinate against time as the 
abscissa. Because of the greater changes with the bright flashes, the ordinate in A’ is only half as large 
as in B”. When the lines are at zero the two pupils reacted equally: when the lines rise above zero the 
treated pupil contracted more extensively, more quickly or for a longer time than the control pupil: 
when the lines dip below zero, the treated pupil contracted less extensively or more slowly than the con- 
trol. Note that the treated pupil’s contractions remained prolonged during both experiments, while extent 
and speed were first enhanced and later reduced. We called the point when the early -enhancement was 
lost reversal point. ° 
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-drops of 2% cocaine were instilled into the 
same eye, and a few minutes later the pupil 
< began to enlarge. As it did so it regained its 
capacity to constrict to light (see reactions 
C, C’ in Fig. 8); and the amplitude of these 
reflexes was exactly proportional to the de- 
gree of cocaine dilation, so that at the peak 
of constrictions to bright light the pupil again 
reached its absolute limit of contractility. 
This enhancement of the eserinized pu- 
- pil’s reflexes does not depend upon the phar- 
< macologic mechanism of the drug used to 
enlarge the pupil. It can be brought about 
-also when, instead of cocaine, a pasympathi- 
olytic substance is added. Such an experi- 
ment is shown in Figure 8, D, E, F, and in 
Figure 10, As the phy sogtiemine- contracted 
upil relaxed under the influence of one 
rop of cyclopentolate, its light reflexes be- 















came faster and more ample until the pupil 
= became almost as large, and then larger than 
the normal pupil and the reflexes were grad- 
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ually abolished (see end of experiment in 


Fig. 10). 


LIMIT OF LINEARITY FOR PUPIL DILATION 


How could we test whether there is an 
upper limit of linear movement? The most 
prominent pupillo-dilator reflex, psychosen- 
sory reflex dilation, could not be used. Ex- 
tent and speed of this reaction depend on the 
suddenness and the intensity of the arousal 
brought about by the stimulus, and the reflex. 
therefore varies greatly among individuals 
and in the same person at different times. 
The drowsier the subject before stimulation, 
the more surprised by the stimulus and the 
more excitable emotionally, the more ample 
and rapid the reaction; and the more experi- - 
enced the subject, the less easily ruffled by. a 


sudden sensory stimuli, the more difficult it "= 9" 


becomes to arouse him sufficiently to pro- 
duce a marked reaction. 
There is a more reliable pupillo-dilator 


Fig. 8 (Loewenfeld and New- 
some). Improvement of light reflex 
of eserinized pupil by cocaine and 
by cyclopentolate (Subject LL.). 
Individual reactions of two experi- 
ments {see summaries in Figs. 9 
and 10). The reactions A-B-C were 
taken from the cocaine experiment, 
the reactions D-E-F from the cyclo- 
pentolate experiment. The small 
arrows mark short, dim light flashes 
CA, B, C), or short bright light 
flashes CA’, B’, C, D, E F); the 








stimuli (D’, E FO. A and A’, D 
and DY (broken lines) show reflexes 
of the untreated control pupil. B 
and B’ (solid line) show constricted 
pupil 53 minutes after two drops of 
0.5% physostigmine; C and C’ 
{dotted line) show reactions 22 min- 
utes after B, with the pupil enlarged 
somewhat by additional instillation 
of two drops of 2 cocaine. E and 
E (solid line) show small pupil, 
30 minutes after two drops of 0.5% 





physostigmine; F and F° (dotted 
line) show reactions Il minutes 


after E, when the pupil had been 
dilated by additional instillation of 
one drop of 1% cyclopentolate. 
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Fig. 9 (Loewenfeld and Newsome). Improvement of light reflex by cocaine in eserinized eye (sum- 
mary). Individual reactions of this experiment are shown in Figure 8, A, B and C. At the beginning of 
the experiment three drops of 0.5% physostigmine were instilled into the subject’s left eye (arrows F); 
54 minutes later two drops of 2% cocaine were given into the same eye (arrows Co.). The untreated 
right eye was stimulated with bright, short light flashes. As in Figure 7, the shaded area indicates the 
extent of reactions to light of the control eye, the vertical bars those of the eserinized eye. Note the 
tiny light reflex with full physostigmine-induced contraction (at 53 minutes), and the increase in ampli- 
tude of the reflexes as the pupil dilated to cocaine. The minimal pupil size at the peak of contractions to 





light remained virtually fixed to the end of the experiment. 


reaction, namely the “darkness reflex,” that 
is, the pupillary enlargement that occurs 
when a steady light, to which the eye is 
adapted, is interrupted for a short time. 
While this reflex, also, tends to be most ac- 
tive in young, excitable individuals, it is not 
nearly as variable as the psychosensory re- 
flex." 

The dark-dilation is produced mainly by 
cessation of parasympathetic activity when 
the retinal illumination is stopped. The 
movement is aided by sympathetic innerva- 
tion, as can be proven by the fact that it be- 
comes reduced when the cervical sympathetic 
nerve is cut: and conversely, when cocaine is 
instilled into the eye, the dark-dilation is am- 
plified. This reaction thus provided us with a 
tool to see whether we could establish an 
upper limit of linear movement: as long as 
the pupil could dilate freely its darkness re- 
flex would be enhanced by cocaine, com- 


pared to the simultaneous reactions of the 
untreated control eye, But if a limit of linear 
function were encountered, this improve- 
ment would be lost. 

Figure 11 shows reactions from such an 
experiment. Without drug the two pupils 
reacted equally to the dark-period (A). As 
cocaine began to enlarge the left pupil, its 
darkness reflexes became enhanced (B). 
With further increase in pupil size, however, 
this enhancement became less marked (C), 
and finally, with full cocaine-action, the 
dark-dilation was reduced, compared to the 
normal side (D). 

The sequence of reactions D-E-E’ is espe- 
cially interesting. These three reflexes were 
elicited at the same period of the cocaine-re- 
sponse (about 89 minutes after the first 
drop), within minutes (D-E) or only sec- 
onds (E-E’) from one another. In this ex- 
periment the pupil size was varied by the,use 
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Fig. 10 (Loewenfeld and Newsome). Improve- 
ment of light reflex of eserinized eye by cyclopento- 
late. The experimental conditions were as explained 
in Figure 7. Individual reactions of this experiment 
are shown in Figure 8, D, E and F. Bright, short 
flashes were used. Top: At the beginning of this 
experiment the left pupil was very small, and its 
_. light reflexes inextensive, because two drops of 
05%. physostigmine had been instilled 30 minutes 
er. At zero time one drop of 1% cyclopentolate 
s added to the same eye (arrow Cy). Bottom: 
changes in amplitude and duration of the light 
eflexes (black bars in top figure) were graphed. 
ro on the ordinate represents the last reading 
before cyclopentolate. Note that the amplitude of 
the reactions (broken line) first increased, and de- 

-creased only when the pupil had become quite large 
(see diameter in top figure), while the duration de- 
clined from the start. 








of psychosensory stimuli. Reaction D was 
elicited after the subject had been upset emo- 
tionally by being reproved for having come 
late for the test. The left pupil was quite 
large and the dark-dilation less extensive 
_ than on the normal side. Some time later he 
< had calmed down: his pupils had become 
< smaller and the left one now again dilated 
<= more to darkness than did the control (E). 
Immediately after reaction E we shouted 
uddenly, and as the pupils enlarged in an- 
: wer to this psychosensory stimulus the 
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darkness reflex in the cocaine-treated eye 
again was depressed. We repeated this ex- 
periment a number of times and could obtain 
at will increased and decreased darkness re- 
flexes by varying the pupil size at the time 
of dark-stimulation. 

In Figure 12 the time course of enhance- 
ment, loss of enhancement and final dimini- 
tion of the dark-dilation, up to full cocaine 
action, is shown for the same experiment. 

When we plotted the pupil diameter at the 
peak of the dark-dilations against the exten- 
siveness of the reflexes, it became clear that 
the reversal from enhancement to reduction 
of the reactions took place at a particular 
pupil size (Fig. 13). This size varied among 
individuals (compare A and B, see also 


Table 4), but not in the two eyes of the same _ 


subject, nor in a given person at different 
times. Matching the situation found for pu- 
pillary constriction, the critical diameter at 
which this reversal occurred was considera- 
bly smaller than the absolute maximum of 
enlargement possible in the same eye. For 
example in subject LL., the reversal oc- 
curred slightly above 5 mm pupil diameter, 
while the same pupil could dilate to 8.85 mm 
under the influence of 10% neosynephrine. 


DISCUSSION 


These experiments were undertaken to 
determine whether there exists in the normal 
human iris a linear range of movement, with 
alinear ranges of function as the pupil ap- 
proaches maximal mydriasis or miosis. This 
kind of movement pattern had been observed 
earlier in the cat iris, using electrical stimu- 
lation of sympathetic and of parasympathetic 
nerves. 

It was found that the human iris reacts 
similarly. Linear ranges for constriction and 
for dilation show rather sharply defined lim- 

These limits are fixed in each individu- 
al’s eyes. When dilator reflexes reach above 
or constrictor reflexes below the critical 
pupil sizes they become progressively inex- 
tensive and slow. Within the linear range, 
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TABLE 4 


PUPIL DIAMETERS AND EXTENT OF DARK DILATIONS 
(in mm) 





Cocaine Experiment 


Spontaneous Average Best Dark cece rotates Et da teens hee 

Subject Diameter Diameter Dilation Best Dark Rae 

in Dark in Light (Control) ‘Dilation Poi oe 
I. D. 8.65 3.94 1.20 1.50 6.4 
jee 7.77 3,58 1.21 1.90 6.1 
H. B. 6.76 3,39 1.03 1.38 Sd 
D.C, 6.31 3.33 1.11 1.41 5.6 
oe D 6.23 3.16 0.90 1.1i SA 
D. N. 5.94 2.81 0.93 1.08 5.4 


however, pupil size and extensiveness of the 
reflexes are not interdependent. 

It appeared reasonable to assume that the 
alinearities of function shown in our experi- 


ments were due to mechanical factors. It 
must be difficult for an already mydriatic 
pupil to dilate further, and for an already 
miotic one to contract more. There was, 
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Fig. 11 (Loewenfeld and Newsome). Effect of unilateral cocaine treatment on pupillary dilation to 
darkness (Subject D.C.), Pupillary diameter was recorded as the ordinate (in mm) against time as the 
abscissa (in 0.1 second units). The subject's right eye (broken lines, untreated control) was adapted to 
the full intensity of the stimulating light. During the l-second periods framed by the brackets the light 
was interrupted. Peak speed of the dark dilation is shown by the slopes of the thin diagonal straight 
lines. The times indicated (in minutes) refer to the instillation of three drops of 2% cocaine HC] into the ` 
left eye (solid Hines). The arrow between E and E’ marks the moment of presentation of a sound 


stimulus (shouting), 
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Fig. 13 (Loewenfeld and Newsome). Increase and 
decrease of dilations to darkness at different pupil 
sizes, The scattergrams summarize experiments done 
on two subjects (D.C. in A, and LL. in B). The or- 
dinate represents the diameter of the left pupil at the 
peak of each dark-dilation, while the abscissa shows 
the extensiveness of these darkness reflexes (both in 
mm). Circles mark reactions before cocaine, solid 
dots those obtained at different times after three 
drops of 2% cocaine HCI were instilled into the eye. 
The upper and lower groups of reactions in A were 
derived from two separate experiments, one covering 
the early and the other the late period of cocaine ac- 
tion. The gap between about 5.5 and 6.0 mm pupil di- 
ameter was caused by the subject’s coming late in the 
second experiment (see text). In both subjects the 
dark-dilations were enhanced with moderate pupil- 
lary enlargement, but they were depressed when the 
pupil reached a critical diameter (about 5.6 mm in 
D.C., and slightly above 5.0 mm in I.L.). The line 
drawn in B (best fit by smallest squares) shows 
that the decrease of the reactions was linearly re- 
lated to increasing pupil size. 
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mechanically: cocaine, by enhancing the radial 
pull of the dilator muscle, forced the pupil 
open sufficiently to make it possible for con- 
striction to take place, while the constriction 
itself was brought about in the usual way, 
that 1s, by acetylcholine action upon the re- 
maining cholinergic receptor sites. 

Improvement of the light reflexes by ey- 
clopentolate, a parasympathicolytic drug 
(Tigs. 8 and 10) is even less open to phar- 
macologic explanation. On pharmacologic 
grounds we would have to expect any rem- 
nant light reflexes of the eserinized pupil to 
be lost entirely after cyclopentolate: any 
cholinergic receptor sites still available 
would be occupied by the successful compet- 
itive antagonist, leaving none at all to react 
with acetylcholine released upon stimulation 
by light. If, on the other hand, we were deal- 
ing with a mechanical problem, this pharma- 
cologically paradoxical reaction would not be 
difficult to understand. A loosening of the 
tight eserine miosis by an antidote would 
provide enough mechanical advantage to 
allow an improvement of the reflex ampli- 
tude in spite of the parasympathicolytic ac- 
tion of the drug. ~ 

To rule out the possibility that we were — 
dealing with some drug interaction that we 
had not suspected, instead of a mechanical 
advantage, we did the following test. 

We repeated the experiment of Figure 10, 
again using two drops of 0.5% physostig- 
mine, followed by one drop of 1% cyclopen- 
tolate. But this time we instilled the cyclo- 
pentolate earlier, before the pupil had con- 
stricted markedly, and when no mechanical 
difficulty existed. If cyclopentolate had in- 
creased the light reflexes of the earlier ex- 
periment in a non-mechanical way, a similar 
improvement should result, Figure 14 shows 
that this did not occur. To the contrary, ex- 
tent and speed of the reflexes dropped pre- 
cipitously (and the duration more slowly) 
until the reactions were almost abolished. 

It should be noted that in these experi- 
ments the duration of the light reflexes, be- 
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Fig. 14 (Loewenfeld and Newsome). Action of 
eyclopentolate in incompletely eserinized eye. Top: 
The experiment was done exactly as the one shown 
in Figure 10, except that the drop of 1% cyclopen- 
tolate was instilled sooner (arrow Cy, 16 minutes 
after two drops of 0.5% phy sostigmine). Bottom: 
In this graph, obtained as in Figure 7, the normal 
and the treated pupils reacted equally when the lines 
were at zero on the ordinate. Note the rapid de- 
terioration of the light reflex amplitude (broken 
line) ; the reflex duration (dotted line) diminished 
less quickly. 







quite differently from extent and 
2 the responses. As the reflexes be- 
ne > sluggish and small with increasing 
- physostigmine- miosis, their duration was 
-much prolonged (Fig. 6 and 7). Conversely, 
> after cocaine both amplitude and speed in- 
creased but the duration remained unaffected 
(Fig. 8, C and C’) ; and after cyclopentolate 
the duration was shortened while extent and 
speed of the reactions increased (Figs. 8 F 
and 10). These differences between reflex 

_ amplitude and velocity on the one hand and 
_ duration on the other would be difficult to 
explain pharmacologically ; but they are just 
- what would be expected if the changes in 
speed and extent were caused by mechanical 
factors. The reflex duration is not related to 
mechanical arrangements within the iris. It 
ore was not hindered by the marked 
iigsis. It increased with eserine, decreased 
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with cyclopentolate and remained unaffected 
by cocaine, regardless of pupil size. 

It thus appears that the alinearities shown 
by the pupil movements above and below the 
linear range are indeed related to mechanical 
difficulties in the iris; these become increas- 
ingly important as the limits of pupillary 
contractility or of enlargement are ap- 
proached. The alinear ranges for dilation 
and for contraction are quite wide and there- 
fore play a considerable role in the shaping 
of the time-amplitude pattern of pupillary 
reflexes. This fact is not always appreciated, 
and extent and speed of a given reaction are 
considered as index of responsiveness with 
little regard to the baseline condition of the 
pupil. In many physiological experiments 
with isolated muscle strips of the iris or 
other organs the physiologically linear and 
alinear ranges of motility are not even 
known, and the preparations are placed 
under arbitrary conditions of load and of 
stretch. Yet, as we have seen in the experi- 
ments presented here, mechanical factors 
may even produce pharmacologically para- 
doxical results. 

Clinically we have observed patients with 
intense miosis whose pupils had been judged 
to be immobile, but in whom the light reflex, 
the near vision reaction, or both these func- 
tions were brought back when the pupil was 
dilated with cocaine; and searching through 
the literature we found that such improve- 
ment of the reactions of miotic pupils by in- 


stillation of cocaine, benzedrine or atropine, - 


or after systemic treatment with atropine, 


has been observed by others also,™? although a 





the mechanism of this phenomenon remained 
unexplained. Finally, we must think of the 
S-shaped course of many pharmacologic 
reactions done with the iris as indicator. 
Soon after the start of the response a rapid 
and fairly linear increase in effect is seen, 
with later slowing as maximal action is ap- 
proached. In other pharmacologic experi- 
ments S-shaped dose-response curves are ob- 
tained, or it is reported that the dose-re- 








sponse curves are linear for small doses but 
logarithmic for large ones. We believe that 
mechanical limitations of the system may 
well play a role in these reactions. 


SUM MARY 


As part of a study on the relations be- 
tween structure and function of the normal 
human iris the influence of pupil size on the 
linearity of reflexes to light and to darkness 
was examined in six subjects. 

Different pupil diameters were obtained 
with autonomic drugs which were instilled 
into the eye, leaving the untreated opposite 
eye as control. The pupillary reflexes were 
then elicited at various stages of the drug re- 
sponses. 

It was shown that the pupil has a linear 
range of movement within which both con- 
tractions to light and dilations to darkness 
move freely. Beyond this range the move- 
ments rather abruptly decrease in velocity 
and extent. This reduction in function oc- 
curs at a particular pupil diameter, fixed in 
each eye, regardless of the intensity of the 
stimulus or the pupil size at the beginning of 
stimulation. The limits of linearity vary 
slightly among individuals but not between a 
subject’s two eyes. 

Evidence was presented to prove that the 
alinearities of dilation- and of constriction 
movements are, to a large extent, due to me- 
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chanical and not pharmacological factors. 
Under the influence of mechanical condi- 
tions pharmacologically paradoxical re- 
sponses may even occur. 

Some experimental and clinical implica- 
tions are mentioned, 
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MEASUREMENT OF CHOROIDAL PULSATION WITH 
M-SCAN ULTRASOUND 





D. Jackson Coteman, M.D. 
New York, New York 


-o -An outstanding characteristic of Algernon 

~ Reese is his search for and receptivity to new 

ideas and techniques. His encouragement and 

- his appreciation of ultrasonic evaluation of 

=the eye and orbit have been a source of in- 
<- spiration in my studies. 


os < M-scan ultrasound provides a safe and ac- 
-curate measurement of changes in thickness 
oot the in vivo choroid and provides an objec- 
tive means of studying vascular flow dynam- 
ics and the effects of pharmacologic agents 
on the circulation in the choroid. Using high 
frequency (20 MHz) ultrasound, measure- 
ments on experimental animals have demon- 
strated not only respiratory changes in the 
thickness of the ocular wall, but also the 
effect of carotid artery occlusion on the 
_ thickness of the choroid. Studies were also 
performed on anesthetized humans in the 
irse of diagnostic ultrasonic evaluation of 
ilar or retrobulbar pathology. When the 
sat rest and no voluntary motion is in- 
olved, good vascular patterns can be easily 
discerned. This report describes typical cho- 
= roidal and vascular pulsation patterns re- 
corded in human subjects. 











METHOD 


Collodion is used to prepare the area about 
the eye and a Steridrape® with an ocular 
opening is then glued about the patient’s eye 

= in the manner used for routine B-scan diag- 
= nosis? The ends of the drape are held in a 
~~ metal hoop and the container thus formed is 
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filled with sterile Ringer's TE The eye 


is held open with a sterile Barraquer specu- 
lum. The ulsrasound transducer is then 


placed in the water bath and the diagnostic ~ ? 


A- and B-scan examinations are performed. 
Selected areas at the back of the eye are cho- 
sen for M-scan evaluation by means of A- 
and B-scan positioning of the transducer. 
Figure 1 demonstrates A- and B-scan local- 
ization for the M-scan pattern demonstrated 
in Figure 2. 

The M-scan is produced by time photogra- 
phy of an intensity-modulated A-scan as the 
display is moved, in real time, vertically, 
across the cathode ray tube of an oscillo- 
scope. Electronic requirements of our sys- 
tem have been described in an earlier report.? 
A Sperry reflectoscope is used to provide 
the basic A-scan pulser-receiver. The full 
wave video-rectified signal is used to trigger 
a constant amplitude signal generator (Hew- 
lett-Packard 214 A) to provide 0.5 psec. pul- 
ses which are generated by the leading edge 
of the video signal. These pulses are applied 
to the z-axis of an oscilloscope (Tektronix 
564) whose vertical (y) axis is driven. by a 
time base generator so as to provide slow up- 
ward displacement of the entire intensity 


modulated trace in real time. This upward r 
displacement across the oscilloscope face — 


corresponds to the recording speed of dy- 
namic events being registered and is vari- 
able. The events recorded in Figure 2 show 
several cardiac cycles during a six-second 
sweep. The x-axis time base is proportional 
to the intraocular distances and is also vari- 
able so that the dimensions being displayed 
can be of the entire eye or can be “ex- 
panded” to show only the surfaces of inter- 
est such as the choroid shown in Figure 2. 
The ultrasonic transducer used was a fo- 
cused 20 MHz lithium sulfate ceramic. The 
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8- Scan 


Fig. 1 (Coleman). A- and B-scans of the human eye, with an M-scan of the same subject shown in 
Figure 2, are presented for comparison. The A-scan shows the appearance of the ocular rear wall echo 
> 7 - - + a ~ s a 
(R). The location of the scar area, m the region of the macula, is shown by means of the B-scan. 


ultrasound beam was considered to have a 
diameter of approximately 1.5 mm at the vi- 
treoretinal interface. The resolution avail- 
able at 20 MHz is theoretically 0.11 mm to 
baseline, but is considerably better than this 
for resolution of peak reflections. The accu- 
racy of the displayed signal is considered to 
be approximately 0.03 mm of tissue. The 
ability to discern dynamic variations in tis- 
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sue positions is better than this and can show 
surface positional variation of 0.01 mm. 

subjects for this study were all children 
less than three years old who were under 
light general anesthesia for clinical B-scan 
ultrasonic evaluation. 


COMMENTS 


several features are consistently apparent 





Fig. 2 (Coleman). M-scan of the 
posterior pole of a human eve dem- 
onstrating retinal arterial pulsations 
(R), choroidal pulsations (C) and 
retrobulbar arterial pulsations 
(CA). The difference in wave form 
of these analog pulses is attributed 
to damping characteristics of the 
eye. The region of the neuro-pig- 
ment epithelium, like the sclera, does 
not show a pulsatile movement. 
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ans thus obtained from human sub- 
all can be noted in Figure 2. The 
€ inal interface shows a pulsatile 
1ovement that is similar to pulsations seen 
et ‘the region of the choroid. These pulsa- 
tions are synchronous with the radial pulse 
and are presumably arterial pulsations. Both 
the retinal and choroidal pulsations show a 
damped sinusoidal deflection as compared to 
_ that seen in the region just posterior to the 
globe, which is presumed to reflect vascular 
< pulsations of the ciliary arteries. In this lat- 
r region, an arterial-type pulse wave of a 
hasic character resembling that of large 
$ As. seen. The region of the neural 
< pigment epithelium remains stationary and 
-does not show the pulsatile movements asso- 
ciated with the layers immediately internal 
and external to it. Similarly, the scleral wall 
shows no evidence of pulsations. The box 
shaped patterns seen in the lower part of the 
figure (more postero-orbital reflections) are 
interpreted as representing a large vessel 
such as the ophthalmic artery which allows 
-both walls to reflect sound during systole but 
hanges orientation during diastole to give 
4 single reflection. 
he M-scan portrays the dynamic 
led in vivo ocular wall dimensions, 
: parison of surfaces with histopathologic 
tures is not conclusive. Thus, in the pres- 
ent technique, it is not possible to determine 
the precise level in the choroid that produces 
` the reflections noted. The dimensions of the 
-> ocular wall indicate, however, that it is prob- 
= ably the external large choroidal vessels 
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(Haller’s and/or Sattler’s layers) that ex- 
hibit greatest fluctuation with vascular pulsa- 
tion. The effects of various pharmacologic 
agents on the choroidal-vascular pulsations 
in experimental animals are presently being 
studied. This technique may allow us to gain 


additional insight into the rate and compara- i 
tive effects of pharmacologic agents on the oo 


choroidal-vascular wall. 


SUMMARY 


High resolution M-scan ultrasound can 
portray retinal and choroidal vascular pulsa- 
tions at the back of the eye. Surface varia- 
tions on the order of 0.01 mm can be dis- 
played. The use of a narrow (1.5 mm) beam 
high frequency ultrasonic transducer is ad- 
vantageous in allowing selected areas of the 
choroid to be studied in this manner. The 
technique yields best results with the use of 
general anesthesia to eliminate eye motion 
that is detrimental to precise recordings. Re- 
cordings on human eyes indicate that the ret- 
inal and choroidal pulsations are not re- 
flected in pulsatile movement of the sensory 
layer of the retina. This method is proving to 
be a useful tool for studying the effects of 
pharmacologic agents on the choroidal vascu- 
lature. 
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THE DEVELOPMENT OF THE TRABECULAR MESHWORK 
IN PRIMATE EYES 


GEORGE K. SMELSER, Pu.D., AND VICTORIA Ozanics, M.S. 
New York, New York 


Examination of the anterior chamber an- 
gle of the embryonic and fetal primate eye 
reveals that the future aqueous outflow path- 
way into the canal of Schlemm is blocked by 
a mass of loose mesenchyme. As develop- 
ment proceeds, the adult condition is slowly 
achieved, in which Schlemm’s canal lumen is 
separated by the trabecular meshwork from 
the anterior chamber, the periphera of which 
is now lateral to the trabecular meshwork, so 
that aqueous humor has direct access to it. 
How this area, so important in the aqueous 
humor dynamics of the eye, develops, has 
been the subject of much study, but a defini- 
tive, or accepted, answer is not available. 

There are two proposals. One, clearly 
stated in texts such as that of Ida Mann, 
suggests that the angle, as well as the ante- 
rior chamber, forms by atrophy of mesen- 
chyme, which, in early stages, fills all but the 
central portion. As the mesenchyme atro- 
phies the chamber enlarges, its periphery, or 
“angle,” comes to lie more and more later- 
ally, and uncovers the layer of mesenchyme 
over Schlemm’s canal, which differentiates 
into the trabecular meshwork. This hypothe- 
sis of “atrophy” implies cell death. 

An alternative hypothesis suggests that 
there is little atrophy, but rather, that the 
chamber angle is opened by a cleavage or 
splitting of the mesenchyme, which blocks the 
angle, thus widening the chamber, This con- 
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cept was introduced with histologic evidence 
by Allen, Burian, and Braley,>? and has 
found considerable acceptance.? This theory 
is an extension of the old concept of anterior 
chamber formation by splitting which rests 
on Kolliker’s hypothesis.+ 

An annoying possibility remains that the 
appearance of splits or cleavage of the deli- 
cate embryonic angle tissue might be arti- 
factitous.® The experiments described in this 
paper attempt to answer this question, and 
were prompted by the vastly improved histo- 
logic techniques introduced by electron mi- 
croscopy. Modern methods of fixation, plas- 
tic embedding, thin sections, all were thought 
to be ideal tools for studying the problem of 
angle development. An added advantage was 
that thin sections could also be prepared of 
the same tissue and evidence of mechanical 
disruption of the mesenchyme and of cell 
death could be obtained by electron micros- 


copy. 


MATERIALS AND METHODS 


Developing angles of the eye of human 
embryos and those of the monkey (Macaca 
mulatta) were studied. The ages of the mon- 
key embryos were known precisely, as the 
living fetuses were the product of timed 
matings and were removed by Cesarean sec- 
tion, and fixed immediately under ideal con- 
ditions. Both 2% osmium tetroxide in caco- 
dylate buffer and glutaraldehyde 4% in 
phosphate buffer, with postosmication (2% 
osmium tetroxide in phosphate buffer) were 
used, The eyes were opened by a sagittal cut 
with a sharp razor blade after five minutes 
of preliminary fixation, The tissue was cut 
again into fairly large blocks at this time, 
and usually the anterior segment was divided 
into eight parts when in 80% alcohol and, 
after dehydration, embedded’in Epon. These 


VOL. “1, as 1 








a were smàil, and the anterior chamber 
; tissue was freely exposed to fixatives, 
- ethanol and Epon. Meridional sections, 1-2 
leas in thickness, were cut with glass 
_ knives and stained with Azur 2 for study 
with the light microscope. Thin sections 
` were also prepared of most blocks, and were 
observed with a Siemens Elmiskup 1. 





RESULTS 


MACAQUE EMBRYOS 


= Gestation requires 160-162 days in this 
ae species. The earliest stage studied (60 days) 
: approximately equivalent in the develop- 
ment of a fourth month human. 

-60 and 65 day stage—It is difficult to iden- 
tify Schlemm’s canal in embryo eyes of this 
age. The iris epithelium has reached little 
more than the level where one might suppose 
that Schlemm’s canal would arise (Fig. 1). 
Sections of the lumina of vessels, which 
might represent the canal, may be seen. The 
angle tissue appears spongy, but without 
cleavages or splits. The cells in this area are 
obviously active as shown by large nucleoli 
nucleus. The corneal endothelium is 
ed of thick (cuboidal) cells and ends 
he apex -of the anterior chamber with a 
-clump of cells. The section used for the fig- 
= ure shows this particular feature less well 
than some others. 

At this stage, the very earliest indication 
of a ciliary process is apparent, a mere buck- 
ling of both layers of the optic cup. The fu- 
ture ciliary vessel nests in this fold. The iris 
stroma appears to be rapidly growing. The 
65-day chamber angle is slightly more devel- 
oped and sections of Schlemm’s canal and/or 
vessels containing erythrocytes, which could 
drain the anterior chamber, are visible. The 
corneal endothelium still ends at the chamber 

= angle which is filled by a very loose spongy 
foe porous mesenchyme. A group of polygo- 

a toplasm-rich cells is seen in the angle, 

of regular occurrence. No evidence 
efl leath, pyknotic nuclei, for example, 
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was seen, on the contrary, synthetic’ a ivity 
as expressed by the presence of ticle 
observed in all cells. 

The 76-day stage is cnet by bet- 
ter organization of the mesenchyme of the 
iris stroma than of the angle. The future tra- 
becular meshwork consists of cells arranged 
in a most irregular fashion. The anterior 
border of the iris seems to be covered by a 
definite layer of fusiform cells and the sphinc- 
ter muscle is formed. The ciliary processes 
are simple and each contains a vessel. Des- 
cemet’s membrane is not yet visible with the 
light microscope. 

84-90 day stage—Figure 2 is of the cham- 
ber angle region of an 84-day fetus in which 
Schlemm’s canal and some of its excurrent 
vessels may be visible. The angle tissue is in- 
deed very porous; rather large spaces be- 
tween cells of reticular shape were seen, but 
evidence of cell death was not obvious, nor 
was cleavage or splitting of the mesenchyme 
mass. However, a section of an Epon block 
from a different region of the same eye 
showed that which might be interpreted as 
cleavage (Fig. 3). This occurred anterior to 
what may be supposed to be the terminus of 
the corneal endothelium, and the appearance 
of the section such as the separation of some 
of the corneal endothelial cells from each 
other, and the isolation of some strands of 
angle mesenchyme suggests that mechanical 
factors may have been ‘eepansible The cor- 
neal endothelium is thick and ends abruptly 
with the accumulation of a nest of similar 
cells of the apex of the angle. The chamber 
angle of a 90-day fetus is shown in Figure 4, 
The mesenchyme-filled angle is loose and 
spongy or reticular in character. The nucleus 
of each cell has 2-3 nucleoli indicating vigor- 
ous protein synthesis. The anterior chamber 
surface is covered by cells. Those lining the 
angle itself and forming a clump at its deep- 
est portion are large and resemble corneal 
endothelial cells more than those covering 
the anterior surface of the iris. Schlemm'’s 
canal is well dilated in this section and for 
the first time some vesicles, which form part 
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Fig. 1 (Smelser and Ozanics). Anterior chamber angle of a 60-day monkey embryo. There is no obvious 
Schlemm’s canal and the angle is filled with loose reticular mesenchyme cells. There is no Descemet’s mem- 
brane and the corneal endothelium consists of cuboidal cells, Beginning ciliary processes are indicated by a 
vessel in slight folds near the lips of the optic cup (arrow). 





of the aqueous humor outflow system® can be 
found on the trabecular wall of the canal. 
This is also the first stage in which two types 
of mesenchyme cells in the angle appear. 
Those adjacent the sclera near the supposed 
canal of Schlemm are closer together and as- 
sociated with more intercellular material 
than those nearer the ciliary body. The latter 
are the precursors of the trabecular mesh- 
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KEY TO ABBREVIATIONS USED IN FIGURES: | 
AC = Anterior chamber ! 
C z Cornea 
CM = Ciliary muscle 
CO = Collagen 
CP = Ciltary process 
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Fig. 2 (Smelser and Ozanics). Anterior chamber angle of an 84-day monkey embryo. A precursor or 
exit channel of Schlemm’s canal is in the inner aspect of the sclera. The angle mesenchyme is loose and 
rarefaction which could lead to a artifactious cleft is shown at the arrow. The angle is lined by cells, a 
mass of which are seen at the apex. 








Fig. 3 (Smelser and Ozanics). Another section of the same eye shown in Figure 2 reveals a cleft which 


fi 


is believed to be artifactual in origin (arrow). Below the cleft there is a clump of polygonal cells which, 
in other sections, are continuous with the endothelium. Note the rarefaction evident in the angle mes- 
enehyme. : 


N 
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than in the previous specimen, which was 
but eight days younger. The layer of densely 
stained cells, continuous with the corneal en- 
dothelium, apparently ends near the periph- 
ery of the chamber, as one or two thin cells 
rather than in a clump of cells. If this is the 
normal situation, the likelihood that the cleft 
seen at 84 days (Fig. 3) is an artifact is 
greater. The outstanding feature of the mes- 
enchyme in the angle is its loose, or spongy, 
character with a large proportion of patent 
intercellular space. The mesenchyme seems 
to compose strands which lie in the meridio- 
nal plane. The spaces between them are large 
and one can see how, if they become con- 
fluent, a cleft would suddenly be apparent. 
This arrangement of cells which is com- 
monly seen, represents rarefaction of the tis- 
sue produced by cell rearrangement and was 
beginning to be apparent in Figure 4. The 
collagen core of trabeculae are beginning to 
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develop in the area contiguous to Schlemm’s 
canal or its emissary, but not in association 
with the mesenchyme adjacent the ciliary 
body. The 100-day embryo was similar and 
was the first in which a Descemet’s mem- 
brane could be discerned. 

120-125 day stage—In neither of these em- 
bryos was there any strikingly apparent 
change from the earlier stage. The continua- 
tion of the corneal endothelial laver is not in- 
terrupted, and it ends abruptly, quite far 
from the apex of the chamber angle, the lin- 
ing of which, from that point on, is com- 
posed of loose mesenchymatous cells. The 
apex of the chamber angle appears to be 
more peripheral, but no cleft is apparent 
(Fig. 5). The tissue in the angle is extraordi- 
narily loose and has a parallel arrangement, 
resembling trabecular formation in the adult, 
which was foreshadowed in earlier stages. 
The spaces between cells are larger, and the 





Fig. 4 (Smelser and Ozanics). The anterior chamber angle of a 90-day monkey embryo. Schlemm’s canal 


is visible and the beginning of the trabecular meshwork may be seen below it. Note the nucleoli in most of 


the cells of the angle. 
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Fig, 5 (Smelser and Ozanics). The anterior chamber angle of a 12l-day monkey embryo. The trabecular 
meshwork is well developed and its central portion is covered by the corneal endothelium and beginning 
Descemet’s membrane. The loose angle mesenchyme is very rarefed but the tissue lining the angle ap- 


pears to be continuous. 


tissue appears as if aqueous humor would 
readily “percolate” through it. 

Figure 6 is of another section of the same 
embryo, as shown in Figure 5. There is no 
break in the continuous lining of the anterior 
chamber angle in either section. However, at 
the arrows elongated spaces are seen in the 
loose mesenchyme of both sections which 
would require very little change in the conti- 
nuity of the thin cytoplasmic processes to be 
converted to a cleft. The meridional ciliary 
muscle fibers are well developed at this stage. 
They can be seen penetrating the trabecular 
meshwork area and ending near the sclera 
where, as yet there is no distinct scleral spur. 

130-day stage—The 130-day embryo, rep- 
resented here by a 12 a celloidin section (Fig. 


= 7), shows the continuity of the tissue lining 


=> thetanterior chamber angle. Schlemm’s canal 


is well shown, the structure of the trabecular 
meshwork adjacent the canal is clearly more 
differentiated than the loose tissue between it 
and the iris but neither signs of atrophy (dy- 
ing or dead cells) nor of a dramatic cleavage 
are noted. Sections of this eye show the col- 
lagen components of the trabecular beams to 
be well developed and for the first time a 
recognizable scleral spur is present. The apex 
of the anterior chamber angle, however, is 
yet central to the ciliary muscles. Vesicles 
are seen in the trabecular wall of Schlemm’s 
canal indicating that the adult functional 
structure has been established. 

159-day and newborn stages—The mesh- 
work of a 159-day-old embryo appears very 
loose, or porous but no signs of a cleavage or 
a split, or of cell death or atrophy are seen 
(Figs. 8 and 9). The apex of the angle is 
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clearly more peripheral with respect to 
Schlemm’s canal than earlier. Trabeculae ap- 
pear more definite, or organized. The spaces 
between the uveal trabeculae are enormous 
and the displacement of one or two of them 
would greatly deepen the angle. The trabecu- 
lae lying adjacent the canal are much more 
organized than the others. Schlemm’s canal 
itself is well developed, and the endothelial 
layer, on the trabecular side, contains vac- 
uoles similar to those described in the adult, 
and presumed to be a part of the outflow 
pathways. Development of the angle as a 
whole has not reached the adult form, thus 
the process must continue after birth. 
Figure 10 is of the angle of a two-day 
postpartum macaque which exhibits a struc- 
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ture similar to the 159-day fetus, but rarefi- 
cation of the angle tissue has greatly pro- 
gressed, thus deepening the concavity. In the 
anterior chamber angle itself, a few bits of 
trabeculae appear isolated, their connecting 
strands apparently not lying in the plane of 
this section. The iris stroma is not yet pig- 
mented. 

The anterior chamber angle of an adult 
monkey is shown in Figure 11. It is some- 
what deeper than at birth but otherwise ap- 
pears very similar. Beams of uveal mesh- 
work, separated from each other by large 
spaces, may be seen, Some segments of them 
appear to be isolated in the anterior chamber 
but are connected with others lying outside 
the plane of section. 


Fig. 6 (Smelser and Ozanics). Another section of the anterior chamber angle of the same eve as shown 
in Figure 5, illustrating the variation in development of Schlemm’s canal in different meridians. It ap- 
pears that the Schlemm’s canal (Sc) is just developing from a scleral vessel. The angle mesenchyme is 
continuous but merging of intercellular spaces has created elongated cavities (arrows) within the mass of 
angle tissue which could be converted into clefts by very slight rearrangement of the cellular processes. 


TA 
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Fig. 7 (Smelser and Ozanics). A celloidin section, 12 p thick, of a 130-day embryo. Schlemm’s canal has 
vacuoles in its trabecular wall. The angle tissue is intact but rarefied. A continuous layer of cells line the 


anterior chamber angle. 


HUMAN EMBRYOS 


In the human embryos studied (Table 1), 
the development of the trabecular meshwork 
was astonishingly similar to that of the mon- 
key embryos. Five stages are worthy of com- 
ment, 

Fourth month—In this embryo (Fig. 12), 
the corneal endothelium reaches the apex of 
the anterior chamber angle where it ends ina 
clumping of polygonal cells, as in the mon- 
key embryo (Fig. 1). There is no clear-cut 
differentiation of sclera from cornea. There 
is no discernible Schlemm’s canal and the 
supposed site of the future trabecular mesh- 
work is composed of a wedge shaped (in me- 
ridional sections) mass of mesenchyme with 
its apex between the corneal stroma and the 
endothelium. The iris, consisting of a short 
pottion of the lips of the optic cup, is cov- 

. 


ered by mesenchyme, the future iris stroma, 
and pupillary membrane. The outer (ante- 
rior) layer of iris epithelium is pigmented 
but the layer lining the posterior chamber 1s 
not and there is no indication of iris muscles. 
More posteriorly both layers of the optic cup 
are slightly folded, indicating the beginning 
of ciliary processes. A ciliary vessel occupies 
the indentation of each fold. 

Fifth month—At this age, the anterior 
chamber angle is rounded, lined by an un- 
broken string of attenuated cells from the 
corneal endothelium to the iris (Fig. 13). 
The tissues in the angle have begun to differ- 
entiate into two types: a loose reticulum to- 
ward the iris and ciliary body and a more or- 
ganized or oriented mass of cells, the future 
trabeculae adjacent the sclera. The loose tis- 
sue contains a large amount of open space. It 
is easy to see how by very slight rearrange- 
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TABLE 1 


HUMAN EMBRYOS STUDIED 





Length (in cm) 


Number Estimated Age Sex Body Weight — ——--—------------____--_ aoe 
(in months) (in grams) Crown-—-Rump  Crown—-Heel 
67 4 M 29.5 8.5 11.5 
&4 5 F 200 15.0 23.0 
48 S172 M 380 lies 25.0 
50 6 M 400 18.0 ie ee 
79 6 M 400 18.5 25.0 
53 6 M 460 19.0 27.5 
64 i M 750 23:55 35.0 
59 71/2 M 800 24.0 35.0 
60 71⁄2 M 1,200 24.0 37.0 
76 8 M 1,250 26.0 3730 
49 8 1/2 F 1,460 2735 41.09 
51 8 1/2 M 1,450 29.5 41.5 
58 9 F 2,200 32.0 47.0 


| 
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Fig. 8 (Smelser and Ozanics). The anterior chamber angle of a 159-day embryo, just a few days prior 
to birth. Rarefaction of the angle tissue has advanced greatly over earlier stages, but no simple, cleft pene- 
trates the angle opening it to the anterior chamber. 


ment of these spaces a cleft could form. Jar meshwork, where it faces the anterior « 
The periphery of the corneal endothelium chamber, and stops short of the apex of the 
covers about one-half of the future trabecu- angle. It has started to form a definite Des- - 


+ 
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Fig. 9 (Smelser and Ozanics). A higher magnification on the section shown in Figure 8. It is easy to see 
how the slightest tearing of the tissue during preparation could create a wedge-shaped opening. Slight 
normal rearrangement of cells could achieve the same end result but at this stage rarefaction seems to best 


describe the predominant process. 


cemet’s membrane. 

A vessel can be seen about where 
Schlemm’s canal will he, in the smaller fifth 
month embryo, but it is entirely within the 
sclera. It may be the growing precursor of 
the canal, the position of which will change 
as development proceeds. However, the em- 
bryo estimated to be about five and one-half 
months of age possesses an undoubted canal 
of Schlemm lying between the sclera and 
trabecular tissue. In all cases it is peripheral 
to the anterior chamber angle. 

Definite ciliary processes are found at this 
stage and the iris possesses a well developed 
‘sphineter muscle but the dilator is less easy 
to distinguish. 
= Seventh month—Tigure 14 shows an an- 

: gle slightly more developed than in the fifth 


month. Schlemm’s canal is obvious in some 
sections of some eyes, but in others it ap- 
pears still deeply embedded in the sclera. 
The trabeculae have developed collagenous 
cores and the edge of the anterior chamber is 
back as far as Schlemm’s canal. The tissue 
lining the angle is still continuous and the 
uveal portion resembles the loose reticulum 
of the fifth month. There is no cleft apparent 
but it 1s easy to see how it could develop as 
shown in Figure 15 of the same eye. Some 
of the intercellular spaces have become con- 
fluent and a potential cleft is obvious which, 
however, in this section does not reach the 
anterior chamber. The collagenous beams of 
the trabeculae above it are obviously well de- 
veloped. Almost every nucleus in this area 
has one or two nucleoli indicating their 
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Fig. 10 (Smelser and Ozanics). This section of the eye of a two-day-old monkey infant shows that the 
angle tissue is decidedly more open than in Figure 8 but this has been brought about by a aa of re- 
arrangement ane er than by a simple cleavage of the angle tissue. There is no evidence of cellular atrophy. 
Note the change in magnification of this figure which was necessary because of the growth of the eye. 





Fig. 11 (Smelser and Ozanics). This figure shows that normal adult structure of the macaque monkey 
angle. The periphera of the anterior chamber is much more lateral to Schlemm’s canal than it was at birth. i 
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Fig. 12 (Smelser and Ozanics). The anterior chamber angle of ah 


vg * 


highly functional state. 

The corneal endothelium and Descemet's 
membrane covers the central half of the tra- 
becular meshwork but does not reach the 
apex of the chamber angle. The central ex- 
tremity of the trabecular wedge is composed 
of a dense cell-rich tissue. A good scleral 
spur is obvious in relation to Schlemm’s ca- 
nal which is well formed. The ciliary muscle 
fibers sweep up underneath it and penetrate 
the looser trabecular tissue. 

Eighth month—This embryonic angle 
(Fig. 16) is not much more advanced than 
that of the seven-month stage. Schlemm’s ca- 
nal is clearly shown in the adult relationship, 
the trabecular wall contains vacuoles® indi- 
cating that it is functional. The trabeculae 
are more mature but the angle is closed by a 
continuous strand of cells, most of the nuclei 
of which appear active. The cellular lining of 
the angle is unbroken. The spaces between 
these cells are large and some of them, hav- 
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uman embryo eye in the fourth month 
of gestation. Compare with Figure 2. The corneal endothelium ends in a clump of polygonal cells. There 
are scleral vessels (arrows) but no definite canal of Schlemm. The angle tissue is loose. Only an indica- 
tion of ciliary processses is found, a slight fold in the epithelium in which is lodged a blood vessel, 


ing coalesced with others, are enormous and 
elongated (Fig. 17, arrow). There is no 
break in the cellular lining of the anterior 
chamber but it is easy to imagine how, with 
very little rearrangement of cells, a cleft 
leading deep into the angle tissue could ap- 
pear. 

The ciliary muscle reaches far into the tra- 
becular tissue. Descemet’s membrane is per- 
haps one-fifth the thickness of the endothe- 
lium. At the periphery of the cornea it cov- 
ers a portion of the trabecular mesenchyme. 

The trabecular beams are very well devel- 
oped in the nine-month fetus. Elastic fibers 
are evident as small black dots in Figure 17. 
The intertrabecular spaces are open. The an- 
terior chamber angle below the trabecular 
meshwork, however, is filled by a mass of 
loose reticular cells, not associated with ap- 
preciable intercellular connective tissue ele- 
ments. These cells appear healthy and en- 
gaged in synthetic processes as evidenced 
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“ig. 13 (Smelser and Ozanics). A section of the anterior chamber angle of a fifth month human fetus. 
This particular section shows no easily identifiable Schlemm’s canal. However, an intrascleral vessel may 
be seen, The tissue in the chamber angle is loose and reticular in nature, that adjacent the sclera appears to 
be organized in a more parallel array—the future trabeculae. There is no evidence of a break in the cells 
lining the angle or leading to a cleft invading the angle tissue. However, the intercellular space in the angle 
is so rarefied that, with very slight rearrangement of the cells the anterior chamber could be enlarged. Also, 
very slight tissue distortion could lead to artifactual production of a cleft. 








VOL. 71, NO. 1 TRABECULAR 


MESHWORK DEVELOPMENT 





Fig. 15 (Smelser and Ozanics). This section is from the same eye as shown in Figure 14. The trabecular 
meshwork is clearly differentiating. The spaces in the mass of reticular angle tissues are becoming 
confluent. In one or two places (arrows) they have formed slits or clefts which do not lead to the anterior 
chamber but could readily do so if a slight rearrangement of cells should take place. 


by their nuclear structure. The spaces be- 
tween these cells are enormous. This embryo 
shows no evidence of a cleft, defined as an 
opening splitting the tissue in a plane and 
leading from the anterior chamber, but rare- 
faction is evident. 

Schlemm’s canal seems to be complete and 
a good scleral spur is formed. The corneal 
endothelium still covers the central part of 
the trabecular meshwork. Both circular and 
meridional fibers of the ciliary muscle are 
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well developed and come near the most pe- 
ripheral part of the anterior chamber angle. 
Pigment cells are beginning to be common in 
the iris stroma and the dilator muscle is ap- 
parent. 

Ninth month—In this near-term fetus, 
Schlemm’s canal lies at the level of the apex of 
the anterior chamber angle. Ciliary muscles 
sweep up to and past a well-developed scleral 
spur and some enter the trabecular mesh- 
work. The iris stroma now contains pigment 
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cells in its most anterior superficial layers 
which are the last to become pigmented. Di- 
lator muscle fibers are well developed. The 
end of Descemet’s membrane and the endo- 
thelium still cover some of the trabecular 
meshwork. The uveal trabeculae are well 
formed and the lining of the anterior cham- 
ber angle is no longer continuous. The very 
loose reticular tissue which filled the angle 
heretofore is confined to only its deepest 
part. It contains enormous intercellular 
spaces. Only some of the cells which com- 
pose this tissue contain nuclei with nucleoli. 


ELECTRON MICROSCOPIC OBSERVATIONS 


Electron micrographs of many stages of 
the monkey embryos were studied. The cel- 
lular and tissue characteristics of all stages 
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had many features in common. At all stages, 
and in the various regions of the meshwork, 
the cells appeared to be healthy and active. 
The criteria were the presence of nucleoh, 
demonstrable with both light and electron 
microscopes. The cytoplasm of the cells was 
rich in ribosomes, and rough-surfaced en- 
doplasmic reticulum (Fig. 18). Lysosomes 
were rare or absent. The cells were ex- 
tremely irregular or reticular in shape, with 
their cytoplasm drawn out into extremely 
long, thin processes. These were so narrow 
that no organelles could be accommodated in 
them (Fig. 19). The large spaces of the 
meshwork were, therefore, bridged by these 
exceedingly fine cytoplasmic strands which 
were usually not associated with collagen 
fibers and, therefore, were very delicate in- 





Fig. 16 (Smelser and Ozanics). Human, eighth month of gestation. Schlemm’s canal is well formed as 
are the trabecular beams. The wall of the chamber angle is intact and continuous. The extremely loose 
reticular mesenchyme cells of the angle exhibit nucleoli indicating protein synthesis. The intercellular 
spaces are occasionally enlarged and elongated (arrows) but not open to the anterior chamber. . 
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Fig. 17 (Smelser and Ozanics). A section of a more mature eye at nine months’ gestation. The trabecular 
meshwork and Schlemm’s canal are well developed. Elastic fibers are demonstrated. The very loose uveal 
tissue in the angle is still intact and composed of active cells. There is no sign of cleavage, meaning a separa- 
© tion of the mass of tissue into two portions and leading from the anterior chamber into the periphery of 

_ the angle. 


deed. Presumably tight junctions were evi- 
dent. These were characterized by very nar- 
row intercellular spaces and densification of 
adjacent cell membranes. 

Collagen and elastic fibers, forming the 
core of the trabecular beams, were well de- 
veloped in 121-day-old embryos. The beams 
appeared similar to those in the adult, but less 
compact. Often subendothelial empty areas 
were seen between the cells and the collage- 
nous cores and between cells open to the in- 
tertrabecular spaces. 


DISCUSSION 


$ The angle mesenchyme, in both species, is 

< very early clearly divisible into two distinct 

“masses, one adjacent the sclera where 
E . 


schlemm’s canal can be expected to appear 
and the other, larger and more posterior ad- 
jacent the ciliary body and root of the iris. 
The mass adjacent the sclera is triangular in 
shape, with its apex lving between the cor- 
neal stroma and its endothelium, more dense 
and the cells oriented more parallel to the 
sclera. The cells nearer the ciliary body are a 
looser reticulum in which appreciable colla- 
gen does not develop in embryonic stages. 
The other, which forms the trabecular mesh- 
work synthesizes considerable collagen and, 
in later stages, elastic fibers. 

Although this study is mainly concerned 
with formation of the anterior chamber an- 
gle and the trabecular meshwork, some com- 
ment on the origin of Schlemm’s canal is 
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pertinent. Early in development, vessels in 
the sclera near the definitive position of the 
canal can be found. They are in the sclera, 
not between it and the developing meshwork. 
Their endothelial inner and outer walls are 
not differentiated as in the adult Schlemm’s 
canal. In some sections no trace of a possible 
Schlemm’s canal can be seen, It is suggested, 
purely as a hypothesis without substantiating 
data other than our observations of these 
sections, that Schlemm’s canal is derived as 
extensions of the plexus of collector chan- 
nels which will later become aqueous veins. 
This is the classical concept. Thus, the 
ring-shaped canal would or could have sev- 
eral points of origin around the circumfer- 
ence of the eye and at early stages be present 
in some sections and absent in others. The 
blind ends of the collector channels would 
grow through the scleral tissue and anasto- 
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mose with one another to form the circum- 
ferential canal between scleral tissue and the 
trabecular meshwork. Once in that position, 
differentiation of the endothelial lining into 
that characteristic of Schlemm’s canal takes 
place. The sections we have studied are com- 
patible with this suggestion but direct ana- 
tomical proof is lacking. 

The preparations which have been de- 
scribed provide further data on the em- 
bryonic and fetal trabecular meshwork with- 
out, however, offering confirmation of either 
of the major hypotheses of anterior chamber 
angle formation: (1) cleavage or (2) atro- 
phy. The adult macaque meshwork is very 
like that in man, but its earlier stages appear 
to fit the description given by Rohen® of the 
meshwork of more primitive primates, the 
Galagoa prosimian, which he describes as re- 
ticular, rather than trabecular in structure. 


Fig. 18 (Smelser and Ozanics). Electron micrograph of trabeculae of a 121-day monkey embryo. Note 
the rough surfaced endoplasmic reticulum (ER) and ribosomes (R) indicating protein synthesis. The 
cells are joined together by complexes which look like tight junctions (J). Collagen (CO) and elastic 
fibers (EL) are evident in the beams. i 
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‘ig. 19 (Smelser and Ozanies), Electron micrograph of the angle tissue in a 121-day monkey embryo. 
Note the evidence of synthetic activity, rough-surfaced endoplasmic reticulum (ER). The cells are joined 
together by apparently tight junctions (J). The trabecular beams are composed of both collagen (CO) 
and elastic (EL) fibers. The delicacy of the tissue is evident in the large amount of intercellular space 


and the extremely thin cytoplasmic strands (arrow) which connects the cells. 


This reticular condition in the earlier em- 
bryos changes very gradually to a pattern 
that is clearly trabecular in the later stages. 
The delicacy of the tissue at all stages, 
with the long slender cytoplasmic processes 
bridging large open spaces, suggests how 
clefts could easily be formed during tissue 
processing, especially if the tissue were ob- 
tained even shortly postmortem. One case 
which is believed to be such an artificial 
cleft is shown in Figure 4. A check on 
whether postfixation fragmentation had oc- 
curred was provided by the electron micro- 
graphs in which broken cytoplasmic strands 
were obvious. These were not frequent, for 


the tissue was handled most carefully, and 
because Epon embedding thoroughly sup- 
ported the cells. 

Clefts were not observed, and breakage 
was minimal. Evidence of cell death or atro- 
phy was absent. In fact, cytologic evidence 
pointed to active growth (nucleoli, ribo- 
somes, and rough-surfaced endoplasmic re- 
ticulum). 

A possible explanation of anterior cham- 
ber angle formation can be offered based on 
this study of both monkey and human em- 
bryos, which can best be described as a pro- 
cess of gradual rarefaction. This is more 
akin to the concept of cleavage than of atro- 
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phy, for it is an active process, one of 
growth and changing shape of the meshwork 
cells, and the distribution of their processes, 
and not one of cell destruction. This is in 
agreement with the work of Wulle? on the 
development of the human trabecular mesh- 
work, 

In the earliest eyes studied, before 
Schlemm’s canal has the adult structural fea- 
ture, the meshwork is reticular, or spongy. 
The volume of its intercellular space seems 
to be much greater than that occupied by 
cells and fibers. It is proposed that these 
spaces become larger with the necessary con- 
comitant rearrangement of cells. As the 
spaces grow in size, they become confluent, 
and the resulting fused areas also continue to 
grow, but without death (or atrophy) of the 
cells which surround them. It would be more 
proper to say that the cells are suspended in 
this space, together with the fibrous materia! 
which they have synthesized, and on which 
they rest. Without doubt, the spaces form a 
continuum, as do those in a sponge, and they 
are also continuous with the anterior cham- 
ber. The openings from one irregular space 
to another, or to the anterior chamber, may 
be very small—-on the order of 100 A—and 
become larger and more clearly demonstrable 
in later stages. The mass of open-textured 
tissue in the angle begins just lateral, or pos- 
terior, to the end of the layer of corneal en- 
dothelial cells. The process of tissue rarefac- 
tion is thought to continue, one space open- 
ing into another, and thus enlarging. Where 
the angle tissue borders on the anterior 
chamber, these small spaces enlarge and 
eventually open into the anterior chamber 
(of which they then become a part) and its 
most peripheral portion, 1.e., the angle. The 
anterior chamber is thereby made wider, and 
the angle moved peripherally to its final loca- 
tion. This process is, of course, accompanied 
by growth of the eye as a whole, which de- 
mands that more cells be created (not fewer, 
as atrophy would postulate). The spaces 
formed by the rearrangement of the mesen- 
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chyme cells—-rarefaction of the angle tissue 
~-contribute to the growth in volume of the 
peripheral anterior chamber. 

This concept may be regarded as an ex- 
ceedingly slight variation of the “cleavage” 
theory. In fact, it pretends to no more than 
that. It differs, in that the cleft, or splitting, 
hypothesis, simply suggests that layers of 
cells become separated along a plane, begin- 
ning at the anterior chamber and extending 
laterally—a very simple development. Evi- 
dence for this, free from the possibility of 
artifacts, is lacking. The process described 
here is one of rearrangement of cells 
throughout the entire angle tissue, not in a 
plane. The formation of the angle occurs 
throughout the mass, not by simply splitting 
a mass of homogeneous mesenchyme cells 
into two portions, but by gradual enlarge- 
ment of the innumerable intercellular spaces, 
until they become confluent with the anterior 
chamber. 


SUMMARY 


The embryologic development of the ante- 
rior chamber angle of the macaque monkey 
and human eye have been studied. The histo- 
logic sections were embedded in Epon, which 
provides a firmer support for the delicate tis- 
sues than did the methods used heretofore. 
Evidence supporting the hypothesis that 
atrophy plays a major role in the angle de- 
velopment, was not found, and the concept 
that cleavage of the angle mesoderm was re- 
sponsible for its formation seems to require 
modification. The angle appears to form by a 
process of rarefaction of the reticular mes- 
enchyme. The intercellular spaces enlarge 
throughout the angle area as the eye grows 
and the cells rearrange themselves. These en- 
larging spaces become confluent and more or 
less linear cavities, oriented in the meridional 
plane of the eye, may appear within the tis- 
sue. These may, by slight tissue damage in 
preparation, appear in sections as clefts or 
cleavage planes leading from the anterior 
chamber deep into the angle tissue. This is 


* 
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“thought to be the basis for much of the evi- 
-dence supporting the cleavage theory. Even- 

tually, as the tissue spaces continue to en- 
large and the cells rearrange themselves, 
these spaces become confluent with each 
-other and the anterior chamber. This concept 
_ differs very slightly from the “cleavage” the- 
-and only in that it substitutes tissue rare- 
-faction or reorganization as a method oi cre- 
ating the angle for a splitting of the meso- 
~ derm. 
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OPHTHALMIC MINIATURE 


American violinist Nathan Milstein was about to begin a performance 
Sunday when he noticed that he forgot his eyeglasses at his hotel. 

Ushers went out into the audience and collected glasses from patrons. 
He tried them on one after the other. The 12th pair was right. 

Milstein then started with the concert and got a standing ovation at the 


end, 
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WHAT IS ALPHA CRYSTALLIN? 


ABRAHAM Spector, PH.D., Lu-Ku Li, Pu.D., Dianne Meretsxy, B.A., 
AND ROBERT AuGcusteyn, Pu.D. 
New York, New York 


Alpha crystallin was first defined by Mér- 
ner’ in 1894 as that fraction of the soluble 
lens proteins which is precipitated in acid so- 
lution. Since that time, our understanding of 
this protein has increased considerably. We 
can now identify alpha crystallin on the basis 
of amino acid composition,?® its blocked N- 
terminal residue, N-acetyl-methionine,*# elec- 
trophoretic mobility,*® immunochemical 
characteristics,® molecular weight spectrum,” 
and elution profile from DEAE cellulose 
columns.® 

Alpha crystallin is a macromolecule with 
detected molecular weights varying from 7 X 
10° to more than 3 X 10%." All alpha crystallin 
macromolecules are composed of subunits 
held together by non-covalent forces.?°?? Re- 
cent work by our group suggests that the 
subunits have molecular weights of 22,500 
and 19,500.%! Thus, the alpha crystallin mac- 
romolecules contain more than 30 subunits. 
It is still not completely certain as to how 
many different subunits are contained in al- 
pha crystallin. The work of Bloemendal’s 
group” suggests that there are two types of 
subunits, acidic and basic, and that each con- 
tains two components. Significant differences 
in amino acid composition have been ob- 
served between the subunits. Work in our 
laboratory suggests a minimum of three dif- 
ferent subunits.? It is apparent from the re- 
ported investigations that the subunit organi- 
zation contains considerable complexity. 

Recently, we have isolated a pure basic 
subunit of alpha crystallin. Preliminary ex- 
periments indicated that this subunit was ca- 
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pable of reaggregation in the absence of the 
other subunits of alpha crystallin when the 
deaggregating agent was removed. This ob- 
servation raises the question of what is the 
makeup of alpha crystallin. Is it a group of 
macromolecules, each composed of one type 
of subunit, or is it composed of aggregates 
each of which contains all the subunits? The 
work reported in this communication suggests 
that the latter alternative describes the actual 
condition of the macromolecule, 


METHODS 


The peak II alpha crystallin isolated from 
Biogel agarose 5-m columns* and the puri- 
fied subunit were prepared by methods pre- 
viously described.1414 The subunit studied in 
this report was isolated from the first peak 
obtained from a DEAE-urea column utiliz- 
ing 0.002 M phosphate—7 M urea as the 
eluting buffer. DEAE cellulose chromatog- 
raphy was performed with 2 g columns us- 
ing stepwise elution with increasing concen- 
trations of phosphate buffer. Equilibrium 
centrifugation was conducted with a Beck- 
man Model E ultracentrifuge containing 
Rayleigh interference optics. The high-speed 
equilibrium method of Yphantis?® and a 
modification of LaBar’s'? technique for low 
speed equilibrium were utilized. 

Amino acid analyses were conducted after 
hydrolyses with 6 N HCl at 110° in sealed 
tubes after evacuation to 50 mm Hg. A 
Beckman Model 121 amino acid analyzer 
was utilized with the methodology of Spack- 
man, Stein, and Moore. 

Electrophoresis was performed with a 
Gelman electrophoresis apparatus? on Se- 
phraphore ITI strips. The strips were soaked 
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* Bio Rad Laboratories, Richmond, California. 
f Gelman Instrument Co., Ann Arbor, Michigan. 
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overnight in veronal buffer, 0.05 M pH 8.6. 
The protein was dialyzed overnight against 
the same buffer and then applied to the Se- 
phraphore III strips. Electrophoresis was 
conducted at 300 volts and 4 mA per strip for 
_ 1.5 hours in the veronal buffer. The strips 
were stained for five minutes with 0.3% am- 
do black, Destaining was performed by 
vashing in 5% TCA, 25% ethanol and 
0.75% acetic acid. 







RESULTS AND DISCUSSION 





Figure 1 delineates the profile obtained 
when carboxy-methylated alpha crystallin is 
ractionated on a DEAE-cellulose urea col- 
imn. The first peak has been studied and 
hown to be pure on the basis of partial se- 
-quence analysis and by gel electrophoresis™ in 
the presence of sodium dodecyl sulfate. Our 
< data suggest that the polypeptide chain does 

not contain SH groups and corresponds to a 
B chain as described by the Bloemendal 
group. Only this subunit is considered in 
this report. The urea was removed from the 
purified subunit by dialysis against distilled 
». water. Before examination in the ultracentri- 
uge, the material was dialyzed against 0.1 M 
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Fig. 1 (Spector, Li, Meretsky, and Augusteyn). 
Profile of fractionation of the subunits of carbox- 
ymethylated alpha crystallin. The subunits were 
fractionated on a DEAE cellulose column in 7 M 
urea by stepwise elution with phosphate buffers as 
indicated in the figure by procedures previously 
eveloped by Augusteyn and Spector. The black 
indicate the fraction of the peaks pooled for 

ë study. In this study, only fraction 1A was 
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Fig. 2 (Spector, Li, Meretsky, and Augusteyn). 
Sedimentation equilibrium ultracentrifuge run of 
purified reaggregated alpha crystallin subunit 1A at 
6800 rpm. The log of the fringe displacement (i) 
is plotted against the square of the radius of rota- 
tion (r). 


tris, pH 7.0, 0.1 M KCl, 0.1 mM _ dithio- 
threitol. Sedimentation velocity experiments 
at several concentrations varying from 2.7 to 
5.4 mg/ml gave a sedimentation constant of 
16.5 = 0.2 S, a value somewhat smaller than 
that observed for the original alpha crystallin 
preparation from which the material was iso- 
lated. High speed sedimentation equilibrium 
experiments at 6800 rpm gave a nonlinear re- 
lationship between In f, and r? (f is the 
fringe displacement in millimeters and r is 
the radius of rotation) thus indicating molec- 
ular heterogeneity. From these experiments 
an average molecular weight Mm of 5.09 X 
10° was obtained at the meniscus and in the 
base region a Ms of 6.13 X 10° was caleu- 
lated (Fig. 2). With low speed ultracentri- 
fuge experiments of 1500 rpm, molecular 
weight species of 11 X 10° were observed. 
Thus, the reassociated subunit contains de- 
tected aggregates varying from 5 X 10° to 
approximately 11 X 10° Daltons. This mo- 
lecular weight range is fairly close to that ob- 
served for unfractionated alpha crystallin. 
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However, it is much broader than that found 
for the relatively homogeneous peak II alpha 
isolated from Biogel agarose 5-m columns, 
which served as the starting material for the 
isolation of the subunits. 

It is clear from these experiments that this 
subunit is capable of aggregating in the ab- 
sence of the other alpha crystallin subunits. 
The resulting aggregates appear to be of the 
same order of magnitude as the native mac- 
romolecules. Thus, there does not appear to 
be a requirement for all the polypeptide 
chains to be present in order to obtain ther- 
modynamically stable aggregates. Why then 
is there more than one kind of subunit in al- 
pha crystallin? It may be that the increase in 
the number of different chains is a result of 
benign evolutionary change. In this regard, 
it would be of interest to determine the sub- 
unit composition of alpha crystallin from the 
lens of more primitive species. 

To determine whether the reconstituted 
subunit could be differentiated from the na- 
tive alpha crystallin, it was examined by 
chromatography and an electrophoretic sys- 
tem. With DEAE cellulose chromatography, 
a profile vastly different from that of alpha 
crystallin was obtained. More than 40% of 
the reaggregated subunit was eluted with 
0.03 M phosphate buffer, while the native al- 
pha crystallin is not eluted at all under these 
conditions. The results are summarized in 
Table 1. It is of interest to note that more 
than one peak is obtained with the reconsti- 
tuted material. No explanation is available at 
present for this observation. Possibly, there 
is more than one conformation of the aggre- 
gate which causes the observed discrimina- 
tion. It should be noted that the essentially 
physically homogeneous alpha crystallin also 
gives more than one fraction. 

When the reconstituted material was com- 
pared with alpha crystallin by Sepharose ITI 
electrophoresis, the results shown in Figure 
3 were obtained. Examination of the electro- 
phoretogram clearly indicates that the reag- 
gregated material has a much lower mobility 
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TABLE 1 
DEAE-CELLULOSE FRACTIONATION * 
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Percent Recovered 


Eluting te thet Mend 2 ad ath ae feces M 
Buffer i 

l 7 Alpha Reaggregated 

Concentration «Civstallig Subunit 

0.002 M an oe 

0.03 M ~~ 44 

0.05 M 11 13 

0.08 M 21 ~— 

0.4 M 60 25 





* Fractionation was performed with 10 to 20 280 
mu absorption units on 2 g DEAE cellulose columns 
using a stepwise elution with phosphate buffer, as 
previously described. 


toward the anode at pH 8.6 than native alpha 
crystallin. Thus, with both electrophoresis 
and DEAE cellulose, the reconstituted sub- 
unit acts as a more basic material than alpha 
crystallin. A comparison of the amino acid 
composition of the isolated subunit and na- 
tive alpha crystallin indicates that the sub- 
unit contains three more residues of argi- 
nine, histidine, and lysine and one more ac- 
idic residue than in alpha crystallin (Table 
2). Assuming that the amide content of the 
two preparations is similar, the reag- 
gregated subunit might be expected then to 
show markedly more basic characteristics 
than alpha crystallin. The observed elution 


TABLE 2 


ACIDIC AND BASIC AMINO ACID COMPOSITION OF 
ALPHA CRYSTALLIN AND PURIFIED SUBUNIT 


Ses naana manana Reo ASCE oe MT ACNE NIN ARR Fl IE I RE RI Nh en LY ASTIN Reanim a yao 
FRA ett Ht terran eerie A raana RANA aiat tranan 








Amino Acid —--——-------------________- 
Alpha Crystallin* Subunitt 
Glutamic acid 18 20 
Aspartic acid 15 14 
Arginine 13 16 
Lysine 8 11 
Histidine aq 10 


* Based on an average subunit molecular weight 
of 2.0K 104, 
f Based on a molecular weight of 2.25 104, 
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Fig. 3 (Spector, Li, Meretsky, and Augusteyn). 
Electrophoresis of the reaggregated subunit (A) 
and alpha crystallin (B). Migration was towards 
the anode, 


from DEAE cellulose and the electrophoretic 
mobility confirm this viewpoint. Thus, ag- 
gregation of the polypeptide does not mask 
its basic properties. 

It can be argued that if the reconstitution 
had been carried out under different condi- 
tions aggregates more closely related to the 
initial material might be obtained. Ultracen- 
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trifuge studies with reaggregated alpha crys- 
tallin suggest that this is unlikely. Further- 
more, if alpha crystallin is deaggregated and 
reaggregated under similar conditions little 
change in its behavior on DEAE cellulose is 
observed (a report on the reaggregation of 
alpha crystallin is in preparation). 

The observed aggregation of the pure sub- 
unit indicates that binding sites are present 
on the polypeptide chain which appear to be 
capable of binding either similar or different 
subunits. The similarity in the size of single- 
type subunit aggregates and multitype sub- 
unit aggregates suggests that the kind of 
binding for the two types of aggregates 1s 
probably closely related. While the charge 
difference between the acidic and basic 
chains may be of some undetermined impor- 
tance in the aggregation process, clearly it is 
not a necessary requirement for aggregation. 


SUMMARY 


A pure basic subunit of alpha crystallin is 
capable of reaggregation upon removal of the 
deaggregating agent. The resulting aggre- 
gates have a My range of 5-11 X 10°. Ex- 
amination of the electrophoretic mobility and 
DEAE cellulose profile of the aggregated 
subunit clearly indicates that the preparation 
differs markedly from the native protein. It 
is, therefore, concluded that the native alpha 
crystallin macromolecule is a definitive entity 
composed of the subunits present in a deag- 
gregated alpha crystallin preparation. 
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OPHTHALMIC MINIATURE 


My experience of men who have just finished a course of study at 
ophthalmic teaching hospitals is that at the end of it they are often unable 
to notice gross deviations from health with the naked eye. They can use 
the ophthalmoscope and the retinoscope; they can describe conditions 
of the fundus and correct errors of refraction. They know all about 
ophthalmic instruments and could do any examination on paper, but 
put them before a patient with only their naked eye, and without allowing 
them to ask questions, their capacity for seeing what to a trained eye is 
at once evident is often very little. Their training has been commenced 
at the wrong end. The training of the most important of all the organs 
of observation has been comparatively neglected—that organ which 
should be used to the maximum limit of its power before instruments 


are taken up. 


Lt. Col. Henry Smith, I.M.S. The Treatment of Cataract 
Thacker and Spink, Co., Calcutta, 1910, p. 2 
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A DOUBLE-BLIND EVALUATION OF A STABLE AQUEOUS 
SOLUTION OF CHYMOTRYPSIN 


Davip Suocu, M.D. 





Chicago, Illinets 


The name Algernon Reese is synonymous 
in the minds of most ophthalmologists with 
tumors of the eye and a contribution on a 
minor aid in cataract surgery would seem to 
be inappropriate in a festschrift dedicated to 
him. However, February 12, 1955, Dr. 
Reese presented a stimulating paper before 
the Chicago Ophthalmological Society enti- 

-< tled “Cataract Problems.” Here, as before 
= and since, he indicated a broad interest and 
ability in ophthalmology—he is a pathologist, 
an oncologist, a surgeon, an investigator who 
has made a superb contribution to our field 
in almost innumerable areas. TO 

The history of the use of chymotrypsin in 
ophthalmology begins in 1958 when Joaquin 
Barraquer’ made the serendipitous discovery 
of zonulolysis by a proteolytic enzyme. In at- 
tempting to dissolve an old vitreous hemor- 

_rhage, he injected a solution of chymotrypsin 
into an eye. The next day, to his surprise, he 
found the lens dislocated. This would have 
rightened most people away from any fur- 
ther use of the material. However, Dr. Bar- 
-raquer, realizing the potential of this mate- 
rial in cataract surgery, repeated his inadver- 
tent experiment in excised eyes and animal 
eyes and established that lysis of the zonules 
of the lens was a reproducible effect. The 
clinical efficacy of this enzyme was rapidly 
confirmed by other investigators?® and it 
soon became commercially available. Like all 
enzymes, chymotrypsin is a protein and is 
thus unstable in solution. For this reason it 
was packaged in crystalline form with a vial 
of 0.9% sodium chloride as a diluent to be 
added just before intended use. One of the 
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manufacturers* has recently developed a sta- 
ble solution of chymotrypsin and the present 
study was designed to compare the efficacy 
and side-effects of this solution with the 
standard crystalline preparation. 


MATERIALS 


Chymotrypsin was first discovered by 
Vernon® in 1913 as a component of pan- 
creatic secretions. It had milk-clotting power 
and when isélated by Kunitz and Northrup” 
in crystalline form was given the name chy- 
motrypsin. to denote this activity. They 
showed that it is formed by the activation of 
its precursor, chymotrypsinogen, in the 
duodenum. Actually there are at least two 
chymotrypsinogens, called A and B, and the 
A form is converted to pi-chymotrypsin by 
trypsin, In the presence of small amounts of 
trypsin, pi-chymotrypsin is autolyzed to al- 
pha-chyvmotrypsin.* 

As noted above, this material is packaged 
in crystalline form in vials containing 750 
NF units per vial.t In ordinary use this ma- 
terial is diluted just before use with 5 ml of 
0.9% sodium chloride making a concentra- 
tion of 150 NF units/ml. 

In an attempt to dispense with the nuisance 
of diluting the dry product before use, the 
manufacturers have prepared a solution of 
chymotrypsin containing 150 NF units/ml 
which they “stabilized” by adding 2 mg of 
calcium acetate per ml. Acetic acid and 








* Armour Pharmaceutical Company markets al- 
pha-chymotrypsin under the trade name Alpha- 
Chymar®, They supplied both the crystalline ma- 
terial and the solution for this study. The latter is 
tentatively called AL-0429. 

TAn NF (National Formulary) 
activity 
0.0075/minute in a spectrophotemeter at 237 nanom- 
eters (See National Formulary, 12th ed. American 
Pharmaceutical Association, Washington, D.C., 
1955, p. 96). 
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which causes a change in absorbance of. o 
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sodium chloride were also added to adjust the 
pH and tonicity of the solution. This solution 
was packaged in 2-ml vials and given the 
name Alpha-Chymar® solution and the ex- 
perimental number AL-0429. 


METHODS 


Cataract extractions were performed on 
50 successive patients using the standard 
technique of the author. This was usually a 
limbal-based flap, a razor-blade knife and 
scissors section, a peripheral iridectomy and 
a sliding extraction with a cryo-instrument. 
Closure was usually accomplished with seven 
7-0 black silk sutures, three placed after the 
corneal section and four after the lens ex- 
traction. 

The chymotrypsin solution was instilled 
immediately after, and usually through, the 
iridectomy at 12 o’clock, no attempt being 
made to instill any inferiorly. After 114 min- 
utes the anterior chamber was irrigated with 
saline and the lens extracted. 

In each case the scrub nurse prepared the 
solution of chymotrypsin so that the surgeon 
received only a 2-ml syringe containing ei- 
ther the dissolved crystals or the experimen- 
tal solution AL-0429, She kept the code list 
until the end of the experiment. The opera- 
tive data were recorded immediately on 
forms provided by the manufacturer and a 
subjective note added on the ease of lens ex- 
traction. All complications were noted on 
these record sheets for the hospital stay 
(usually five days) and at all postoperative 
visits, which were usually at one-week inter- 
vals. 


RESULTS 


At the end of the experiment the code was 
broken and the data tabulated. 

The results are given in Tables 1 and 2. 
Table 1 is a list of those eyes in which the 
reconstituted crystals were used and Table 2 
is a similar listing of eyes in which the solu- 
tion AL-0429 was used. The following com- 
plications were not seen in either series and 
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therefore do not appear in either table: rup- 
tured capsules, expulsive hemorrhage, vitre- 
ous loss, wound separation, iris prolapse, 
retinal detachment, filtering blebs, and en- 
dophthalmitis. The following complications 
were seen: striate keratopathy, hyphema, iri- 
tis, ocular hypertension, vitreous face rup- 
ture and cystoid maculopathy. The tables 
may be summarized by saying that all com- 
plications occurred in about equal numbers 
in these two small series with the exception 
of striate keratopathy which occurred in 7% 
of the cases done with the reconstituted crys- 
tals and in 26% of the cases done with AL- 
0429 solution. As can be seen from the final 
visual acuities, in no case did this result in 
any permanent corneal damage. 

In the control (crystal) series two patients 
failed to achieve 20/30 or better vision. One 
of these failures was due to a long-standing 
myopic choroiditis, involving the macula and 
the second was the result of postoperative 
cystoid maculopathy which has persisted. 

In the experimental (solution) series four 
patients failed to achieve 20/30 or better 
vision. In three of these a pre-existing condi- 
tion accounted for the visual failure and there 
was again one case of postoperative cystoid 
maculopathy. 


DISCUSSION 


It is generally agreed that chymotrypsin is 
a useful adjunct to cataract surgery. The 
small series reported here without capsular 
rupture lends some small support to this con- 
clusion. Two minor complications and one 
major complication occurred with some fre- 
quency and the discussion will be limited to 
these entities. 

The first minor complication was the ap- 
pearance of transient ocular hypertension. 
The documented cases are five in number, 
about 10%. This is actually not the true fig- 
ure since it represents only those cases in 
which there was some corneal edema arous- 
ing the suspicion of the examiner. Routine 
tonometry was not done and it is my impres- 


+. 
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TABLE Il 
PROTOCOL OF CASES DONE WITH RECONSTITUTED CHYMOTRYPSIN 





Patient Striat 
Sex Iri- Type of rit Heehena 
. ¥ alm č 
and dectomy* Suture7 topatky 
P S — -— 
P S — — 
F 5 _ zg 
p 5 =- — 
P S =- = 
P S — — 
P S — — 
P C = — 
S S — — 
P S ~ — 
S S ~= — 
P S — — 
S S — — 
P T agi 
P 5 = ~ 
2p 5 —- — 
k; i P S a e 
sa S — — 
P S — — 
P $ — — 
P S — — 
S S ame = 
5 S — —- 
P S “= — 






“P=peripheral; S =sector. 
S=silk; C =catgut. 


= gion that the true figures are probably more 
in accord with those published by Kirsch,” 
that is about 75%. However, only in the five 
cases listed was it necessary to prescribe car- 
bonic anhydrase inhibitors. It should be fur- 
ther noted that Kirsch also reported an inci- 
dence of increased intraocular pressure in 
25% of his patients in whom chymotrypsin 
was not used. In any case there were no per- 
-manent glaucomas produced in either series. 
The second minor complication was striate 
keratopathy which occurred about four times 
as frequently in the “solution” series as it 
did in the “crystal” series. The total number 
Bae reported here is small and the validity of this 
ing must await further documentation. 
Striate ‘keratopathy does occur in cataract 
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Visual 
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Cystoid 
Macu- 
iopathy 


Vitreous 
Face 
Rupture 


Ocular 
Hyper- 
tension 
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20/20 
20/20 
20/800 
20/30 
20, / 30 
20/20 
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20/20 


surgery without the use of chymotrypsin but 
it is interesting to note that in 1960 Von 
Sallman" reported endothelial damage in 
rabbit eyes after irrigation with a solution of 
chymotrypsin. It should be added that this 
change was also noted after irrigation with 
saline alone but the damage was less severe 
and less extensive. 

The major complication encountered was 
cystoid macular edema in two eyes, one in 
each series. Although most authors**® have 


reported a high spontaneous recovery rate : 
from this entity, neither of the two patients ~- 


reported here has improved over a period of 
six months. There is no evidence in the liter- 
ature nor is any offered here that this com- 
plication is related to the use of chymotryp- 
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TABLE 2 
PROTOCOL OF CASES DONE WITH AL-0429 CHYMAR SOLUTION 
Patient i i 5 : 
Sex Iri- Typeof Striate ms Ocular Cystoid Vitreous Final 
, i E A Kera- Hyphema  Iritis Hyper- Macu- Face Visual 
and dectomy* Suturet oe es 
Age topathy tension lopathy Rupture Acuity 
F—63 P S — == — ~= — + 20/20 
F—68 P S +-+ — — — — wn 20/20 
F—84 S S — —_ ~~ — — "= 20/30 
M—73 S S +- ~= a + — = 20/30 
F—64 P 5 — — — = — — 20/20 
M—63 P S ~~ ~= ~ = — = 20/30 
F—71 P S -+ -+ = — ~= ~~ ~— 20/30 
F—71 P S +-+ = ~ — _ — 20/30 
F-—67 P S a ote = =~ — = 20/30 
F-—79 S S — ~~ — ~ = — 20/40 
F-—58 P S — ~ — = + ~= 20/50 
F-69 S S = ” = z = N 20/20 
F—57 P S oe = -— =- — =- 20/20 
Pe -S C ne m = = = 2 20/100 
M—353 P S ~= + = E — == 20/20 
F-—~76 S C —~ — e= — = — 20/20 
F—81 S$ S es i a = = ii 20/30 
F—68 P S - — == = _ = 20/50 
M—77 S S — ~— —- — -~ =-= 20/30 
F—84 S S ++ -= ope ke - a = 20/40 
M—68 P S — = Soa a E = — 20/30 
F-—78 S S — _ = = = — 20/30 
P—72 5 S == ~ -+-+ == = - 20/30 
P-—77 S S = ~ -+--+ —~ — — 20/30 
M—-83 S S a = — -< — = 20/30 
F—67 P S — — ~= = -- - 20/30 
F—75 $ S s = a = = m 20/30 


* P = peripheral; S =sector. 
} S=silk; C=catgut. 


sin in any form in cataract surgery. 


SUMMARY 


Crystalline alpha-chymotrypsin dissolved 
at the time of surgery and a commercially 
prepared solution of alpha-chymotrypsin 
were contrasted in a double-blind fashion in 
two groups of 50 cataract extractions. Nei- 
ther enzyme predisposed to wound separa- 
tions, filtering blebs, or vitreous loss. With 
both solutions, striate keratopathy, postoper- 
ative iritis, and transient increase in intra- 
ocular pressure occurred, Striate keratopathy 
appeared more common with the prepared 
solution than with the crystalline material 





dissolved just prior to surgery. No perma- 
nent corneal damage ensued. 
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AUTOTRANSPLANTATION OF THE HUMAN EYE IN 
TRAUMATIC LUXATION 


Rosert P. Burns, M.D., Terry Hansen, M.D. 
Portland, Oregon 


Dr. Algernon B. Reese’s career is marked 
by his courageous and intelligent clinical ap- 
proach to unsolved and difficult ophthalmol- 
ogic problems. With this in mind, we dedicate 
this preliminary small step toward the prob- 
lem of the human eye transplant to Dr. Reese. 


Transplantation of whole organs is a sub- 
ject of great recent popular interest! The 
incurably blind patient naturally hopes that it 
soon will be possible to restore his vision by 
transplanting a whole functioning eye, be- 
cause some success has been obtained with 
kidney, liver, and heart homografts. 

In a critical review? of the entire topic of 
eye transplantation, it was pointed out that a 
major unsolved problem was neural regener- 
ation of the optic nerve. Fundamental exper- 
imental studies have challenged the premise 
that central nervous system tissue has no 
regenerative capacity. Additionally, the diffi- 
culties posed by immunity and the homo- 
graft reaction have not yet been solved. Fur- 
ther, the technical surgical aspects of ocular 
transplantation were emphasized. Finally, it 
was pointed out that there were strong ethi- 
cal considerations to be settled before human 
ocular transplantation could be attempted. 

Traumatic luxation of the entire eye is 
rare. It may occur following birth injury 
from forceps, or because of severe injury of 
many other types. Rarely, gouging out of the 
eye may occur in brawls or as the activity of 
lunatics.* Repair and reposition of the globe 
usually has not been attempted; more often, 
enucleation is done.* 

A recent case of traumatic luxation al- 
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lowed isolation and detailed examination of 
some of the problems in an almost complete 
autotransplantation of an avulsed eye. 


CASE REPORT 


A 54-year-old hypertensive Caucasian man fell 
and struck his right orbit on an automobile bumper, 
avulsing the eye, on November 2, 1966. The patient 
was seen within an hour. He was conscious and in 
moderate shock. There were no other injuries. The 
right globe was extruded from the markedly hem- 
orrhagic, edematous orbit and hung on the cheek by 
a few shreds of tissue. The severed optic nerve was 
identified on the posterior surface of the globe 
(Fig. 1). There was, of course, no light perception. 
The left eye was essentially normal. 

It was thought that this patient presented an op- 
portunity to attempt autotransplantation of his own 
globe, bypassing the problems of immunity and ho- 
mograft rejection. Although vision was not a con- 
sideration, it was hoped that the cosmetic result 
would be better than that resulting from removal of 
the eye. Similar results have been obtained with ex- 
cision of optic nerve tumors, leaving the blind globe 
in situ. The patient and his family consented, 
shock was treated and the patient was operated 
upon under general anesthesia three hours after the 
injury. 

The corneoscleral coat was intact (Fig. 2). The 
lower conjunctiva was present from 5 to 8 o'clock 
and shreds of the inferior rectus muscle were at- 
tached to the globe. The rest of the conjunctiva and 
Tenon’s capsule were torn from the eyeball. The 
medial rectus muscle was severed at the sclera. The 
superior rectus muscle remained as a strip of ten- 
don and muscle approximately 15 mm long attached 
to the eyeball, but the proximal end could not be 
identified. The superior oblique tendon was cut 5 
mm from the globe. The lateral rectus muscle was 
transected at the sclera. There was a 15 mm rem- 
nant of optic nerve attached to the eyeball. The in- 
ferior oblique muscle could not be found. Addition- 
ally, there was a stellate lower eyelid and inner can- 
thal laceration and laceration of the upper eyelid 
and brow. At first, the globe could not be reposited 
in the orbit because of extreme orbital edema and 
hemorrhage. 

Repair was begun by suturing the medial rectus 
stump. to the globe in the area of the medial rectus. 
Since the superior rectus muscle could not be re- 
joined, Tenon’s capsule was reattached in the area of 
the superior rectus. The superior oblique tendon was 
sacrificed. The optic nerve could not be anasta- 
mosed, because the proximal end was not located. 
It was assumed that the optic nerve had been tran- 
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sected approximately at the optic foramen. The lat- 
eral rectus was sutured to its normal location. Ad- 
ditional sutures were placed in Tenon’s capsule to 
attach it to the globe. Somehow, in the suturing 
process the eve became turned upward, possibly be- 
cause of advancement of Tenon’s capsule too far su- 
periorly (Fig. 3). The conjunctiva was sutured near 
the limbus in the areas where sufficient conjunctiva 
could be found. Finally, the lacerations of the me- 
dial ends of the eyelids and eyebrow were closed. 
The muscles and Tenon’s capsule were repaired with 





Fig. 1 (Burns and Hansen). External appear- 
ance of patient on admission, showing eyelid lacera- 
tions, avulsed globe, and marked orbital ecchymo- 
sis and edema. 





Fig. 2 (Burns and Hansen). Avulsed globe, 
showing superior rectus and optic nerve remnants. 
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5-0, chromic catgut, the conjunctiva with 6-0 plain 
catgut, and the skin with 6-0 silk. 

During the operation the globe became progres- 
sively very soft and a 1 to 2mm hyphema collected 
in the anterior chamber. It was thought that the 
presence of the hyphema suggested that some blood 
supply remained. After repair had been completed, 
an orange fundus reflex could be seen with a binoc- 
ular indirect ophthalmoscope, although no fundus 
details were visible. The eyelids were sutured to- 
gether to protect the cornea because of the marked 
orbital edema. 

The postoperative course was uneventful. After 
10 days the eyelid sutures were removed. The globe 
could be seen to twitch slightly in all directions 
when the patient was asked to move the eye. The 
cornea was brown and the anterior chanber full of 
blood. The eye was very soft. 

Gradually over the next month the hyphema be- 
gan to clear, and it was estimated that the motility 
improved to 10 to 20% of normal in all directions. 
Aqueous developed in the anterior chamber, the clot 
retracted and the thickened cornea began to clear. 
Two months after the injury the anterior chamber 
was deep and clear. No fundus details were visible 
through an opaque brown vitreous. At two and one- 
half months the globe began to atrophy rapidly 
(Fig. 4). It is now a shrunken painless mass, with 
about 5 degrees of vertical, but no horizontal motil- 
ity. The patient conceals his cosmetic deformity 
with a Hathaway patch, and is appreciative of the 
effort made to save the globe. 


DISCUSSION 


This report does not analyze the problem 
of neural regeneration, since it was not pos- 
sible to anastamose the optic nerve. Further, 
immunity and homograft reaction were not a 
factor, since this operation was essentially an 
autograft. It was not felt that ethical prob- 
lems were raised, since the eye was blind and 
it was hoped that preservation of the globe 
would be cosmetically better than enucle- 
ation. Either step required surgery. 

This, then, was a clinical test of the tech- 
nical feasibility of autotransplantation of the 
whole eye. It was not possible to identify or 
anastamose the ophthalmic artery or vein in 
the optic nerve, or the short ciliary or the 
long posterior ciliary vessels. The only blood 
supply remaining to the globe was through 
the anterior ciliaries that may have remained 
with, or anastamosed with, the rectus mus- 
cles. This was not sufficient to prevent atro- 
phy of the bulb, although some of the motil- 
ity of the eye persisted for two months. Is- 
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Fig. 3 (Burns and Hansen). Supraverted globe after repositioning, just before eyelids were sutured 
together. 


chemic necrosis of the globe can be precipi- 
tated in retinal reattachment surgery by ten- 
otomy of rectus muscles, associated with 
diathermy occlusion of the long posterior cili- 
ary vessels.° In traumatic luxation of the eve 
in which the extraocular muscles remain in- 
tact, apparently phthisis is less likely.’ 

It was pointed out that the major blood 
supply to the globe originates from the oph- 
thalmic artery, which then divides into 13 to 
25 small vessels.* From this, it was sug- 
gested that reestablishment of ocular arterial 
blood supply in transplants would require 
anastamosis of the donor and recipient oph- 
thalmic artery close to the origin at the inter- 
nal carotid, and restoring venous circulation 
would also require anastamosis of one or 
more larger trunks in the same region, since 
the small vessels cannot be reapproximated, 
Developments in this case would concur. 


SUMMARY 


A case of replacement of an avulsed eye is 
reported as a study of technical factors in 
vascular surgery and wound healing which 
might be involved in autotransplantation. No 
visual function was expected, no immune re- 
action was anticipated, and the cosmetic and 
investigative results were the only desired 
ones. The globe became atrophic after a few 
months, 
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Fig. 4 (Burns and Hansen). Atrophic globe 


with semi-opaque cornea, showing beginning of 
vascularization of cornea. ° 





REFRACTION OF PATIENTS WITH INCIPIENT CATARACT 


James E. Lepensonn, M.D. 





Chicago, Illinois 


The progress of senile cataract is typically 
-very slow; the more so, the older the patient. 

.. A factor that contributes significantly to the 
=- poor vision of the patient with incipient cata- 
ract is the continual change in lenticular re- 
fraction. As long as the crystalline lens has 
discrete clear areas, the pinhole disk en- 
hances visual acuity, often to a remarkable 
degree, unless a concomitant disorder of per- 

_. ception is present. Usually, though not in- 
. variably, the improvement of vision through 
the pinhole connates that a corrective lens can 
be fitted that approximates the pinhole acuity. 
The efficiency of the pinhole disk requires that 

the trial frame be set at the correct interpupil- 

_ lary distance and that the chart be well illumi- 
- nated. A disk with a single pinhole and one 
with multiple pinholes should be applied in 
turn since one is sometimes more effective 
than the other. If the patient has better distant 
vision with the old glasses than without them, 

©- a slip-on occluder is placed over one lens and 
the patient applies the pinhole disk over the 
sof the uncovered eye, after which the ex- 
ler ascertains the general direction of re- 
ractive change by the duochrome test and by 
adding the indicated plus or minus lenses. 
The final prescription is determined by the 
standard methods of subjective refraction. In 

a patient who is hyperopic past 60 the re- 
sponse to the astigmatic dial is sometimes 
better if the normal usage is reversed; the 
hyperopia being undercorrected and plus cyl- 
inders used for defining the astigmatic axis 
and power. This method in the aged also 
serves well in mixed astigmatism. The most 
frequent refractive changes are an increase of 

. myopia, a shift in the power and axis of astig- 
matism, and acquired anisometropia. Even if 
good corrected vision is obtainable, the pa- 
zi tient should be informed about the incipient 
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cataracts and the veiling glare that may occur 
when light strikes the eye in a certain direc- 
tion. The annoying illumination is usually 
from above and may be ameliorated by put- 
ting on a tennis visor. Tonometry and my- 
driasis, if indicated, should come after the 
refraction is completed. 


MATURE CATARACT IN ONE EYE 


When a patient who has an incipient cata- 
ract in one eye and a mature cataract in the 
other has a successful extraction of the ma- 
ture cataract, he gains a wider field of vision 
and the assurance that the operated eye is 
ready for eventual use. The prompt correc- 
tion of the aphakic eye may not be advisable: 


A Caucasian man, aged 76, had a perfect intra- 
capsular extraction on his left eye six months be- 
fore. He was fitted with aphakic spectacles since he 
was unwilling to use a contact lens. He complained 
of distorted distant vision and the discomfort of 
the heavy spectacles. He wore: RE: -+-11.00 sph. 
(obscuring balance lens); LE: +1000 sph. D -+1.5 
cyl. ax. 180; 20/20. With +2.50 D add CUnivis D), 
he read four point type at 15 inches. 

The right eye with incipient cuneiform cataract 
had unaided vision of 20/40, improved by pinhole 
to 20/20—. Refraction indicated the following pre- 
scription with which he was much happier. RE: 
+0.5 sph.2-+175 cyl. ax. 165; 20/25. Add 2.75 D, 
4 pt, 14” (Ultex B), LE: +1.00 sph. (ordered as 
simple lens without bifocal). 

Two years later the correction for the right eye 
shifted to: RE: —0.50 sph.2+1.00 cyl. ax. 165; 
20/25. With +2.75D add (Univis D), he read four 
point type at 14 inches. LE: Unchanged. 

A night watchman, aged 71, had a posterior sub- 
capsular cataract in the right eye, with unaided 
vision of 20/400, pinhole acuity 20/30. The left eye 
had a mature post-traumatic cataract with good 
light perception ad projection. The indicated cor- 
rection was RE: +0.50 sph.l+2.50 eyl. ax. 180; 
20/30. With -+4.00 D add, he read the telephone di- 
rectory and 6 point type, which satished his needs. 


INCIPIENT CATARACTS IN ADVANCED AGE 


Patients of advanced age with incipient 
cataracts often attain surprisingly good vi- 
sion with re-refraction. 


200 
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A woman, aged 87, had bilateral incipient cunei- 
form cataracts. The distant correction of her five- 
year-old glasses was +-1.00 sph. in each lens with 
which her vision was RE: 20/70, pinhole 20/40; 
LE: 20/30, pinhole 20/25. The following prescrip- 
tion was indicated. RE: -+1.00 sph. -+1.25 cyl. ax. 
30; 20/30. LE: -+0.75 sph.C+0.75 cyl. ax. 160; 
20/20—. With +2.75 D add, she read four point 
type at 14 inches (Univis D-28 ordered). 

A Caucasian man, aged 80, with perinuclear 
cataracts and lenticular nuclear sclerosis, had cor- 
rected distant vision with his six-year-old glasses 
of RE: 5/200, pinhole 20/50 LE: 20/70, pinhole 
20/30. He said that so far no one had been able to 
fit him with better spectacles. Refraction indicated 
the following prescription. RE: —2.75 sph.D -+1.75 
cyl. ax. 165; 20/70 (ordered distance lens only). 
LE: —1.50 sph.-+250 cyl. ax. 170; 20/20—. With 
+3.00 D add, he read four point type at 13 inches 
(Univis D). No bifocal was ordered for the right 
eye, since the relatively good reading vision of the 
left eve would then be dimmed by its amblyopia. 


A woman whom I have observed for 10 
years illustrates the extreme slowness of the 
cataractous process in the aged and the good 
corrected acuity that results from periodic 
re-refraction., 


At age 76, this woman’s lenses were clear and 
her distant correction was RE: —1.00 cyl. ax. 90; 
20/15; LE: —0.25 sph.2—0.50 cyl. ax. 120, 20/15. 
At age 80, bilateral posterior subcapsular cataracts 
and lenticular nuclear sclerosis were evident. Her 
indicated distant correction had changed to RE: 
—1.50 sph. —1.00 cyl. ax. 90; 20/15; LE: —1.25 
sph. —1.00 cyl. ax. 120; 20/15. At age 86, the pos- 
terior subcapsular cataracts were larger but still 
well demarcated. Her refraction was RE: —1.75 
sph. ~1.50 cyl. ax. 90 with 24 b.o., 20/20; LE: 
—2.00 sph. —0.75 cyl. ax. 110 with 24 b.c., 20/20. 
Both eves: 20/15. With -+2.75 D add, she read four 
point type at 14 inches. The prisms were required 
because of a paresis of divergence incident to 
arteriosclerosis. 


INCIPIENT CATARACTS IN THE COMPARA- 
TIVELY YOUNG 


Incipient cataracts in the fifth decade or 
younger are prone to ripen within a few 
years. The contrast from the previous group 
is exemplified in the following case: 


At age 52, this man had a clear lens in the right 
eye, an incipient cataract in the left. The correction 
indicated was RE: -+0.50 sph. D -+0.75 cyl. ax. 10; 
20/13. With -+200 D add, he read four point type 
at 15 inches. LE: —0.50 sph. —1.50 cyl. ax. 60; 
20/50. Only the distance lens was ordered because 
of this eye’s amblyopia. At age 55, the right eye 
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had an incipient cataract, while the cataract in the 
left eye was nature. The correction of the right 
eye was now —0.25 sph. D -+1.00 cyl. ax. 20, 20/25. 
With +2.75 D add, he read four point type at 
14 inches. 


LENTICULAR NUCLEAR SCLEROSIS 


Though the myopia from lenticular nu- 
clear sclerosis steadily increases, fair distant 
vision and even better near vision are usually 
obtainable for very many years. 


A salesman showed the first evidence of 
bilateral lenticular nuclear sclerosis at age 
39. Blood chemistry revealed normal glucose and 
calcium values. His correction then was RE: —5.00 
sph., 20/20; LE: —4.25 sph., 20/20. Since then his 
myopia has increased annually, and at age 55, his 
refraction is RE: —12.75 sph. —0.75 cyl. ax. 60, 
20/25; LE: ~—7.75 sph., 20/25. Univis D bifocals 
with 44 slab-off in the right lens, with +2.50 D 
add, were ordered with which he reads four point 
type at 14 inches. 

At age 60, a restaurant owner required for dis- 
tance RE: -+0.50 sph. -+0.50 cyl. ax. 180, 20/20; 
20/20; LE: +1.00 sph.o-+0.75 cyl. ax. 180, 20/20. 
Since then his myopia increased in both eyes an- 
nually, but his corrected distance vision deteriorated 
very slowly, and at age 71 was 20/30 in each eye. 
At age 75, his correction is: RE: —5.75 sph. I 
—1.50 cyl. ax. 20/50; LE: —5.50 sph. —1.50 cyl. 
ax. 90, 20/50. Because of his deteriorated vision 
no bifocals were prescribed. Without glasses he 
reads four point type at 10 inches. 

A woman, aged 71, had three-year-old bifocals 
with the following distance corrections. R.E.: 
-—2,00 sph., 20/400, pinhole 20/50; LE: —2.75 sph., 
20/400, pinhole 20/50. The present indicated cor- 
rection was: RE: —6.25 sph., 20/40—-; L.E.: —6.00 
sph., 20/40—. Only distance glasses were prescribed. 
Without glasses, she read four point type at seven 
inches. 

A physician, aged 70, had poor vision at distance 
and near which his optometrist could not improve. 
His distance corrections were RE: +1.75 sph. 
20/40, pinhole 20/20; LE: +2.25 sph., 20/40, pin- 
hole 20/20. The present indicated correction had 
changed to RE: -+0.75 sph.D—2.25 cyl. ax. 120, 
20/15; LE: -41.75 sph. —1.00 cyl. ax. 30, 20/15. 
With +2.50 D add, he read four point type at 15 
inches. 

A woman, aged 81, was unable to wear the bi- 
focals she had just secured. Her distance correc- 
tions were RE: ~-6.25 sph, 20/30; LE: —3.25 
sph, 20/30. The prescription was correct. A satis- 
factory solution for dealing with her acquired 
anisomyopia was alternocular vision. The bifocals 
were discarded and the following single-vision 
lenses, RE: —3.25 sph., were ordered, with which 
she read four point type at 13 inches. LE:—3,25 
sph., 20/30. 
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NUCLEAR-NUCLEOLAR SCLEROSIS 


In lenticular nuclear sclerosis, the center 

_ of the lens may develop a higher degree of 
myopia than the adjacent areas so that when 
_. the pupils contract in reading the eyes are in 
focus for near vision with the distance cor- 
zo Yection. 

= At age 59, a woman required RE: -+1.25 sph.2 

co —=1,50 cyl. ax. 135, 20/20; LE: -+1.25 sph. 2 -4-3.25 
 eyl, ax. 60, 20/20. With +2.25 D, she read four 
=- point type at 15 inches. At age 68, the refraction 
-` had changed to RE: —0.75 sph. 3 —1.00 cyl. ax. 75, 
1520/25; LE: —0.75 sph.C—1.75 cyl. ax. 145, 20/25. 
With this same distance correction she read four 
a point type without difficulty. 





















< Occasionally, only one eye may show the 
es -nucleolar sclerosis. 


A man, aged 62, sigure for distance vision 
= RE: —9.50 sph.D—2.75 cyl ax. 175, 20/30, with 
which he could reid four point type at 14 inches 
- without any presbyopic addition. The left eve, 
however (LE: —4.00 sph. ©—3.00 cyl. ax. 165, 
- 20/25), needed -+2.75 D add. A single-vision lens 
was ordered for the right eye with 54 slab-off; an 
executive bifocal was ordered for the left eye. 


COMMENT 






- A shift toward increased hyperopia is the 
al tendency in the presbyopic age. In- 
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creased myopia is pathologic and, if not due 
to diabetes, is associated typically with len- 
ticular nuclear sclerosis. A patient thus af- 
fected may enjoy serviceable vision for 
many years if the change of glasses keeps 
pace with the changing refraction of the 
lens, ee 

By compensating for this and for other re- 
fractive changes in incipient cataract, pa- ` 
tients may be enabled to pass the test for a — 
driver's license, to continue working until. 
the retirement age, or to postpone an even- — 
tual cataract operation until they are eligible | 
for Medicare. As long as an eye with incipi- 
ent cataract can be given adequate vision, the 
mature cataract in the companion eye may be 
ignored, “One eye is a necessity ; two eyes, a 
luxury.” The pinhole acuity is a more relia- 
ble guide than the ophthalmoscope or slit _ 
lamp as to whether an eye with incipient cate = 
aract can be benefited by refraction. In spite = 
of advances in cataract surgery and opera- 
tive safeguards, about one in 20 cataract ex- 
tractions is not wholly successful. Hence op- 
eration may well be delayed in senile cataract 
until adequate vision is not otherwise possi- 
ble. 











OPHTHALMIC MINIATURE 


Achmet I. also commenced his reign with a measure of Turkish pre- 


caution. He had a brother, and, to render him incapable of reigning, 
he caused his eyes to be put out. This horrid process is performed in 
various ways—either by scooping out the eyes; by compressing the 
forehead till the balls are forced out of their sockets; by rendering the 
lens opaque with boiling vinegar; or, finally, by heating a metal bason 
red-hot, the intense glow of which, held to the eye, soon destroys the 
sensibility of the optic nerve. This latter is said to be the least painful, 
and has been practised by the more humane. 

Constantinople and the Scenery of the Seven Churches of Asia Minor 


: ~——Illustrated 


In a series of drawings from nature by Thomas Allom. 
With an historical account of Constantinople, and descriptions of the 





plates by the Rev. Robert Walsh, LID. 
London, Fisher, son, & Co., 





1838, p. xx. 





BLACK CORNEA SECONDARY TO TOPICAL EPINEPHRINE 


Gorpon E. Mapce, M.D., Warrer J. Geerarets, M.D., AND 
DuPont Guerry ITI, M.D. 


Richmond, Virginia 


The presence of a black corneal deposit 
after administration of an adrenalin prepa- 
ration was first described by Blobner? in 
1938. In 1960, Paufique, Audibert, and Ra- 
rault? reported “a curious case of black cor- 
nea.” Reinecke and Kuwabara? in 1963, and 
Ferry and Zimmerman,’ in 1964, reported 
on the histology of similar cases. Subse- 
quently, Donaldson,® Green and associates,’ 
Calmettes and associates,’ and Ferry® have 
made similar observations during the course 
of topical epinephrine therapy. In all these 
cases, glaucoma was severe and associated 
with bullous keratopathy. 

In 1969, Krejci and Harrison? described 
for the first time successful experimental 
production of black corneal deposits in rab- 
bit eyes, using various methods and solutions 
of epinephrine. Their main conclusions were 
that a corneal epithelial defect must be pres- 
ent to allow for such deposits to occur and 
that oxidized older epinephrine solutions are 
potentially more effective in causing these 
deposits. The oxidation takes place more 
rapidly in acid environment. 

This communication presents a case of 
black cornea studied by both light and elec- 
tronmicroscopy in a patient who developed 
lesions first in her own corneas, and then in 
two subsequent corneal grafts. 


CASE REPORT 


A routine eye examination of this 54-year-old 
Caucasian woman in December, 1959, was negative 
except for a mild convergence insufficiency, a slight 
refractive error, and a trichiatic lash of the left up- 
per eyelid. 


From the Department of Ophthalmology, Medical 
College of Virginia, Health Sciences Division, Vir- 
ginta Commonwealth University, Richmond, Ver- 
ginia. The study was supported by Old Dominion 
Eve Bank and Research Inc., Richmond, Virginia. 

Reprint requests to Gordon E. Madge, M.D. 
Medical College of Virginia, Virginia Common- 
wealth University, Richmond, Virginia 23219. 


In October, 1960, the patient was again examined 
because of bilateral red eyes for which she had been 
treated elsewhere. A diagnosis of herpes infection 
was made and she was then treated for herpes sim- 
ple keratitis with tetracycline HC! (Achromycin) 
drops and herpetic vaccine (EU Lilly). Early in 
November, 1960, secondary glaucoma was noted, 
which responded poorly to 2% epinephrine bitartrate 
(Epitrate). The right eye showed at that time super- 
ficial dendritic staining with fluorescein in the tem- 
poral upper quadrant. The left cornea showed dif- 
fuse epithelial haziness and staining in the temporal 
half with some grayish endothelial deposits. There 
was decreased corneal sensitivity in both eyes. Dur- 
ing the month of December, 1960, severe anterior 
and posterior granulomatous uveitis was noted in 
both eyes which responded only to systemic and 
local steroid therapy. While this therapy aided in 
controlling the uveitis, it interfered markedly with 
epithelial repair. Also, the secondary glaucoma was 
poorly controlled, responding only slightly to levo- 
epinephrine HCI (Glaucon, 2%) which was substi- 
tuted for Epitrate. Miotics caused a worsening of 
the uveitis. 

A downward course, with some intermittent im- 
provements, continued in spite of intensive treat- 
ment. In June, 1961, acetazolamide (Diamox) was 
added to control increased intraocular pressure that 
occurred in spite of the continued treatment with 
levo-epinephrine. 

From July 18, 1961, to January 1, 1962, the pa- 
tient was hospitalized at the National Institute of 
Health for treatment of persistent keratitis dendri- 
tica and uveitis, Alpha-chymotrypsin was adminis- 
tered topically as the initial course of treatment, but 
because of the lack of response, this therapy was 
followed for several days with bilateral pressure 
dressing. 

On August 2, 1961, a thin Gunderson conjuncti- 
val flap was placed over the left cornea. The right 
eve became progressively worse and since improve- 
ment did not take place after cauterization with 
iodine on August 15, 1961, a similar type conjuncti- 
val flap was used to cover that cornea on August 
24. 

Clearing of the left conjunctival flap was almost 
complete by October 11, 1961 with the eye quiet and 
with no epithelial staining. However, there was 
marked edema and stromal vascularization. 

The flap over the right eye cleared slowly over 
the next two months. 

On December 11, 1961, visual acuity in the right 
eye was hand motion and that of the left eve, bare 
light perception. Upon discharge from the National 
Institute of Health, January 18, 1962, there was 
marked corneal scarring and vascularization With 


AND 
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greatly diminished visual acuity in both eyes, but 

both had quieted from their inflammatory reaction. 
- as discharged on the following medications: 
e 1%, phenylephrine HCI (Neo-Synephrine 
c07 .Neopolycin ointment locally for the leit eye, 
-and acetazolamide (Diamox). 

On March 9, 1962, levo- epinephrine therapy was 

__ reinstated because of tension rise. Two weeks later 
a small brownish-colored ulcer was noted on the 
-fight cornea in the 10 o'clock meridian of the pupil- 
dary area. There were also small brown pigmented 
--$pots noted on the lower palpebral conjunctiva. Cul- 
ture and smears of these areas were read as nega- 

tive for both bacteria and fungi. 

= During the next nine months, the following pro- 
_ cedures were performed on the right eye: superfi- 
cial keratectomy with removal of the conjunctival 
. flap; intracapsular cataract extraction with com- 
- plete optical jridectomy (10:30-11 o'clock meridian). 
During this period, the patient was kept on Glaucon 
~ therapy in the right eve 
On October 14, 1963, a brownish black infiltra- 
“tion of the right cornea was noted inferonasal to 
_ the apical area, and on the left eye below the cor- 

neal apex. This was thought to be melanin-like pig- 
ment from the chronic use of levo- epinephrine 
(2%). Similar black deposits were noted in both 
| lower cul-de-sacs. 
~~ In May 1964, a corneoscleral lamellar transplant 
was perfor med on the right eye (1/2 mm of scleral 
rim). Levo-epinephrine therapy was discontinued 
until November 6, 1964, when marked increase in 
intraocular pressure in the right eye was noted and 
_ leyo-epinephrine was reinstated in that eye in addi- 
¿ction to acetazolamide. By the end of December, 
». 1964, both corneas showed repeated episodes of ep- 
ith elial breakdown and the right corneal graft had 
ken on a dark mahogany-brown color in its cen- 
1 portion (both interface and stroma), This was 
~~ thought caused by the continuous administration of 
` levo-epinephrine and its oxidation within the cor- 
‘nea. The patient was still on this medication at that 
time because other antiglaucoma medication precipi- 
tated recurrent uveitis. 

During the first four months in 1965, the clinical 
course improved somewhat and on April 27, a su- 
perficial keratectomy was done in the right eye, the 
dark brown pigmented portion being completely re- 
moved, During the summer of 1965, the patient de- 
veloped descemetoceles in both eyes which were 
treated with conjunctival flaps. Subsequently, on 
October 12, 1965, due to right corneal ectasia, an- 
other free-hand penetrating corneoscleral graft of 13 
mm diameter was performed. Levo-epinephrine 
therapy was continued thereafter. 

On February 9, 1966, a total penetrating kerato- 
plasty was performed on the left eye because of 
dense corneal scarring and melanin-like pigmenta- 
tion. By the end of 1966, the left corneal transplant 
showed thickening with lipoid infiltration but no 
signs of corneal pigmentation. The right corneal 
graft showed some epithelial haziness. Levo-epmeph- 
rine was discontinued in November, 1966. 
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When last examined in June, 1967, the patient 
had bilateral light perception and color discrimina- 
tion. Intraocular pressure at that time was con- 
trolled by acetazolamide and epinephryl borate 
(Eppy). 

Histology—The graft presented an area of black, 
elevated corneal pigmentation which extended al- 
most to the limbus in every quadrant except for a 
narrow zone superiorly (Pig. 1). On section, the pig- 
ment extended deep into the stroma. The two subse- 
quent lamellar grafts showed similar black to brown 
pigment in and on the stromal surface. 





Fig. 1 (Madge, Geeraets, and Guerry). Corneal 
scleral graft with black corneal opacity. 


Microscopically, all portions of the cornea re- 
moved showed loss of epithelium, degeneration, and 
fragmentation of stromal layers and scattering of 
fine granular black pigment over the corneal sur- 
face. Between the stromal fibers and extending 
throughout three-quarters of the cornea in the most 
extensive of the lamellar transplants were large 
pockets or slits with collection of dark pigment. 
Microscopic sections were bleached with potassium 
permanganate. The Fontana stain demonstrated the 
black pigment granules of the stromal deposits, and 
in the remains of the ruptured and degenerated Bow- 
man’s membrane. The Prussian blue reaction was 
negative for tron and the pigment did not fluoresce 
when examined by ultraviolet microscopy. Electron 
microscopic photographs showed numerous electron- 
dense, discrete, round to ellipsoid pigment granules 
which measured about 0.5 u extracellularly be- 
tween stromal bundles, intracellularly and about de- 
generating stromal cells (Figs. 2, 3). 


COMMENT 


These granules show the histologic, as well 
as electron microscopic, and morphologic 
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Fig. 2 (Madge, Geeraets, and Guerry). Corneal scleral graft showing deposition of melanin-like material 
in stroma clefts (Fontana stain, Top: «200, bottom: x400). 


characteristics of adrenochrome, which is 
one of the black melanins resulting from the 
oxidation of epinephrine. In this case and in 
all previously described cases, there had been 


edema or degeneration of the cornea (or 
both), with development of slits or spaces 


where the instilled epinephrine presumedly 
collected and underwent oxidation. The pig- 
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mented lesions are observed to be more 
prominent in the inferior aspect of the cor- 
nea because of the effect of gravity. 


SUMMARY 


Melanin-like deposits have been observed 
in both corneas of a patient after six years 
of intermittent topical epinephrine treatment 
for secondary glaucoma. Similar pigmenta- 
tion developed in two subsequent transplants 
to the right eye, one a lamellar graft and the 
other a total penetrating graft. 
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Fig. 3 (Madge, Geeraets, and Guerry). Electron microscopic photograph showing varying size and 


shapt of melanin-like granules (0.5 to 1.0 u) (10,000). 








KERATOMYCOSIS 
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In recent years the occurrence of severe, 
progressive, relatively indolent invasive ker- 
atitis of rather specific appearance was rec- 
ognized as of fungal origin. Although cul- 
tures from such lesions are frequently re- 
ported as negative, more aggressive steps in 
the form of deep scraping and localized ker- 
atectomy under microscopic control have 
yielded the diagnosis. 

After a brief review of some biological 
characteristics of fungi in general, I will re- 
view my personal experiences with fungal 
infections of the cornea with particular at- 
tention to current methods of treatment. 
Since there are numerous, rather compre- 
hensive articles summarizing the past litera- 
ture on keratomycosis I will make no effort 
to review these except where they are partic- 
ularly pertinent." 

As one observes the role of fungi in their 
natural environment, uninfluenced by the eco- 
logic aberrations and distortions introduced 
by civilization, it is apparent that fungi are 
ubiquitous, that they are largely saprophytic, 
and not normally parasitic on healthy tissues 
of all kinds. Their role seems to be that of 
digesting and returning to the soil, tissues 
which are either dead or moribund. Admit- 
tedly, this is a broad generalization, but in 
the situation under discussion—fungal inva- 
sion of the cornea—it seems valid. I have not 
personally encountered, (and it must be rare 
in the literature) a single individual with 
fungus infection of the eye who has not had 
some co-existent or previous damage to the 
eye or some severe systemic disorder such as 
diabetes or terminal neoplasia. This fact is 
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of some importance because it may give a 
clue to the proper method of treating such 
clinical problems. 


BIOLOGY AND TAXONOMY 


Before proceeding further it might be 
worthwhile briefly to review a few facts 
about the biology and taxonomy of fungi. 
Obviously, mycology is a complex discipline 
requiring a lifetime application to secure 
competence. No ophthalmologist can hope to 
obtain more than a superficial knowledge 
of the subject and must rely heavily upon the 
advice and services of a trained mycologist. 

Even among experts in the field there is 
no unanimity concerning the evolutionary 
development of fungi, some holding that 
they are of protozoal derivation, others that 
they are descended from organisms in the 
plant kingdom, and still others taking the 
compromise position that different fungi 
may have had different origins, mutating el- 
ther from some form of algae or protozoa. 
Should the ophthalmologist attempt to pur- 
sue the subject of mycology in any depth, he 
is apt to withdraw shortly in confusion. Im- 
mediately he will be faced with the fact that 
the names of some 200,000 species may be 
found in the literature, many referring to the 
same organism isolated under different con- 
ditions. If minor differences are discarded, 
the number of species can be reduced to as 
little as 2000, depending upon the extent to 
which small differences are evaluated. Fur- 
ther reading will hearten him with the fact 
that only some 50 species are pathogenic to 
man, 18 of which can cause potentially fatal 
mycoses, 12 severe localized subcutaneous or 
lymphatic infection, and 20 which may cause 
superficial infection, but rarely penetrate 
deeply. However, under special circum- 
stances of diminished host resistance, ordi- 
narily nonpathogenic fungi can invade and 
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become parasitic. In general, most mycoses 
_ are not contagious but are caused by normally 
free-living saprophytes which, by virtue of 
local alteration in the host secondary to 
trauma, associated bacterial infection, or 
metabolic disorders, are able to invade vari- 
ous organs. 
© Should the ophthalmologist attempt to es- 
tablish in his own mind some orderly classifi- 
~~ cation of the fungi, he will find his confu- 
= sion shared to some extent by professional 
se mycologists, for there is no taxonomic cate- 
-= gorization which is acceptable to all mycolo- 
E gists, nor, in all probability, is there any sys- 
_ tem which is totally acceptable to any mycol- 
-== ogist. In a series of 25 volumes of his Syl- 
loge Fungorum (1882-1931), Saccardo and 
= his colleagues’ were able to catalog some 
80,000 fungus descriptions and devised a 
master plan for classification. This system 1s 
still largely followed by many myocologists to- 
_. day. It is based upon variations in the struc- 
~ ture of the hyphal complex from which spo- 
-= rulation occurs. However, advances in myco- 
i logic techniques and knowledge have made 
the Saccaradoan system so unreliable that ef- 
ts are presently being directed toward the 
velopment of new systems.* One of these 
ends upon patterns by which conidia de- 
elop. Although taxonomy has always been a 
roblem with all forms of life, it has been 
particularly so among fungi. Over 100 years 
~~ ago, Haekel tried to simplify the problem by 
adding a separate kingdom to the classic ani- 
mal and plant kingdoms; in this he at- 
tempted to place organisms that did not read- 
ily fit into either earlier category. He named 
this third kingdom Protista, and he subdi- 
vided it into the higher protists (algae, pro- 
tozoa, fungi, and slime molds) and the lower 
protists (bacteria and the blue green algae). 
Although this system is followed by some in- 
dividuals, the majority continue to include 
fungi in the division Mycota of the plant 
_. kingdom. 
-. Before proceeding further with the matter 
of classification, a few remarks on fungus 
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structure are in order. In general, fungi re- 
semble green plants in their manner of 
growth, but they do not possess stems, roots, 
or leaves, do not have vascular systems, and 
do not have chlorophyl. This latter defi- 
ciency classifies them as heterotrophic and 
differentiates them from the algae which, 
since they do contain chlorophyl, are auto- 
trophic. Lack of chlorophyl is of great im- 
portance since it renders them unable to uti- 
lize carbon dioxide and water in the produc- 
tion of starch and makes it necessary for 
them to depend on other living tissue for 
their growth and survival. They have defi- 
nite cell walls, tubular in nature, varying in 
chemical composition but with cellulose the 
chief constituent in most instances. Filled 
with protoplasm and containing nuclei, fungt 
are usually filamentous and multicellular. 
They are ordinarily nonmotile and reproduce 
by means of spores. Most parts of a fungus 
are potentially capable of growth, a small 
fragment being usually sufficient to initiate a 
new organism. Development is ordinarily ac- 
complished, as in plants, by apical growth. 
There is little division of labor among cells 
with the exception of reproductive struc- 
tures which vary greatly and upon which the 
differentiation of most classifications is 
based. Fungi are usually saprophytic, living 
on dead organic material, but some exist by 
invading live organisms in a parasitic man- 
ner. Although, lacking chlorophyl, they are 
unable to produce carbohydrates themselves, 
many can synthesize proteins if given carbo- 
hydrates, using inorganic and organic 
sources of nitrogen together with various 
mineral elements. Some fungi have highly 
restricted diets. Their ability to utilize spe- 
cific organic materials depends upon the en- 
zyme systems which they themselves have. 
In general fungi grow best in an acid me- 
dium of about pH 6. They do not require 
light for growth, although many do for spo- 
rulation. Most grow at temperatures between 
zero and 35°C, with the optimum tempera- 
ture lying somewhere between 20 to 30°. 
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Most can withstand very low temperatures, 
as they normally do in nature—a fact of 
clinical importance when we consider ther- 
apy by cryocautery. 

A few definitions of fungal structure 
should be clarified. The thallus refers to the 
entire body of a thallophyte and when used 
in relation to a true fungus is synonymous 
with mycelium. The individual fungal fila- 
ment is known as a hypha. It may have septa 
across it and be known as septate or the 
septa may be absent in which case it is de- 
scribed as aseptate. Mycelium refers to a 
mass of hyphae, Spores are propagating 
units which may be borne in a sporangium, a 
sac like structure in the hypha, or in conidia 
which are structures growing out at the tip 
or side of the hypha. The term yeast refers 
to an oval spherical or elongated cell which 
reproduces by budding. The term mold im- 
plies tubular branching cells usually repro- 
ducing by conidia on hyphae. Under differ- 
ent environmental conditions a mold may as- 
sume the yeast form or vice versa, a condi- 
tion known as dimorphism. 

With these definitions in mind we may 
briefly revert back to classification. Ac- 
knowledging the lack of unanimity among 
experts it is nevertheless essential that the 
ophthalmologist have some knowledge if he 
is to have anything but a hopelessly unre- 
lated complex of meaningless names. Tradi- 
tionally, fungi have been divided into five 
main classes, the first or schizomycetes, be- 
ing so closely related to the bacteria that 
some individuals classify them as higher bac- 
teria rather than fungi. This is of clinical im- 
portance because some, actinomyces, nocar- 
dia, and streptomyces, are susceptible to 
treatment with antibiotics and chemothera- 
peutic agents commonly used in bacterial in- 
fections. The other main classes are phyco- 
mycetes, ascomycetes, basidiomycetes and 
the deuteromycetes. The phycomycetes, usu- 
ally aseptate with broad mycelia and sporan- 
gia, have more recently been subdivided into 
six subclasses, most of which are not ordi- 
narily pathogenic to man. The ascomycetes 
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are differentiated by having their spores 
borne in asci or sacs and include a few spe- 
cies pathogenic to man, as for example as- 
pergillus. The basidiomycetes have spores 
borne in basidia or club-like organs. The best 
known members of this group are mush- 
rooms, rusts, and smuts parasitic of plants. 
The deuteromycetes or fungi imperfecti 
differ from the preceding groups in not be- 
ing bisexual. The picture is confused addi- 
tionally by the fact that certain organisms 
long considered to reproduce by asexual di- 
vision have been recently shown to have a 
sexual phase. Because they have so long been 
classified among the fungi imperfecti they 
have continued to remain there and in some 
instances appear in dual classification. Most 
human pathogens belong in the group of im- 
perfect fungi. 

Relatively few fungal diseases are conta- 
gious, individual susceptibility being more 
important than exposure. An exception to 
this rule would be the dermatophytoses as 
exemplified by Tinea capitis. Direct trans- 
mission of a mycosis from patient to patient 
under normal conditions is almost unknown. 
Except for actinomycosis, most systemic 
mycoses are caused by fungi which are free 
living saprophytes in man’s normal environ- 
ment. Parasitism occurs when trauma or 
disease alters the host’s resistance. 

Like bacteria, fungi are antigenic and can 
induce both fixed and circulating antibodies. 
Antibody titers, however, are not usually of 
much diagnostic help because of cross-reac- 
tions and common antibodies among certain 
fungi. Most of the antigenic preparations 
currently available are too crude to be of 
much diagnostic value. Coccidioidin, one of 
the best antigens, is considered to have sig- 
nificance when titers below 1:8 produce a re- 
action. Fluorescent antibody techniques are 
being employed but are not as yet specific. 
Accurate diagnosis still depends upon the 
skilled mycologist and his ability to recog- 
nize morphologic characteristics in tissue 
and in culture. 

The term mycosis generally designates a 
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systemic fungus disease. Dermatophytosis 

refers to a superficial fungal infection lim- 

ited to the epidermis in which the organism is 
_ adapted for growth on keratin. Rarely is 
-there invasion of the deep structures. Myce- 
toma describes a localized, subcutaneous my- 
<- cosis with swelling, supuration and multiple 
-draining sinuses from which exude granules 
_ which are small colonies of the fungus. 







DIAGNOSIS 


_ The diagnosis of fungal keratitis is not al- 
ways easy. Even when strongly suspected it 
-cannot be positively made in all cases. Help- 
-ful points of significance may lie in the his- 
tory. Nor infrequently there is serious gen- 
- eral antecedent disease such as diabetes, neo- 
plasia or the general debilitation which goes 
with chronic alcoholism. More commonly 
there has been a history of previous injury 
or disease to the eyeball. At the present time, 
-- herpes simplex is probably the most frequent 
preceding eye disease. The occupation of the 
` patient may have a bearing. Fungus infec- 
> tions are more common in those who have 
lose contact with the soil, such as farmers, 
serymen and gardeners. Unquestionably, 
ere are marked geographic differences in 
e frequency of fungal infection. These dif- 
erences may be caused in part by difference 
in virulence of the local organisms, but it 
seems more likely that since fungi rarely in- 
vade normal tissues the incidence of the or- 
ganism in the immediate environment may 
be the important factor. There are numerous 
studies in the literature concerning the cul- 
ture of fungi from normal conjunctival 
sacs,”® varying in incidence from 2 or 3% to 
as much as 80%, the latter being found in 
workers harvesting fields in the autumn. In 
these individuals minor trauma such as inva- 
sion of a small foreign body 1s much more 
apt to result in a fungus gaining foothold 
than would a similar injury in a city office 
©- employee where the size of the innoculum is 
bound to be considerably smaller. 
"The importance of preceding antibiotics 
and steroid therapy has not yet been com- 
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pletely established. As in most arguments 
where definite proof is lacking on either 
side, the statements of the protagonists and 
antagonists are apt to be quite dogmatic. 
Concerning antibiotics, it is accepted that 
bacteria exist in normal tear fluid, possibly 
in symbiotic relationship with the host. It is 
argued that the use of antibiotics may de- 
stroy these bacteria which may have been 
producing products inimical to fungi in gen- 
eral. At the present time the weight of evi- 
dence does not favor incriminating antibiot- 
ics either locally or systemically as being fre- 
quently responsible for fungus infections of 
the cornea. It should be borne in mind that 
antibiotics are rarely used unless there is 
systemic or local disease in the first place. 
The role of steroids, however, is not so eas- 
ily dismissed. Some individuals believe that 
the prolonged use of steroids, or even the 
short-term use, reduces local resistance of 
the cornea to fungal infection and that even 
when steroids are stopped such decreased re- 
sistance may persist for an indefinite time. 
There is much to be said for this, since it 
is very difficult to produce mycosis in the 
animal cornea unless it is pretreated with 
local or systemic steroids. Specifically, these 
investigators state that there is little if any 
place for steroids in the treatment of herpes 
simplex of the cornea. All agree with this 
point of view in the case of epithelial disease 
where there is certainly no value in steroids 
and only harm may result. Many, however, 
believe that with invasion of the stroma, 
where antigen antibody reaction may be a se- 
rious problem, that steroids have a place. I 
myself hold to this view.?° Certainly it is true 
that if severe deep keratitis is allowed to per- 
sist without steroid treatment a certain num- 
ber of these eyes will be lost because of the 
intense iritis, scarring, and secondary glau- 
coma which may result. It is our feeling that 
steroids should not be withheld in severe 
stromal disease of herpetic origin. The 
drugs, however, are kept to a mimimum nec- 
essary to reduce the inflammatory process 
and are stopped as soon as possible. Fre- 
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quent observation is mandatory. Concomi- 
tant use of local idoxuridine (IDU) is rec- 
ommended by many, although I personally 
have considerable doubts of its value. 

The clinical appearance of a corneal lesion 
should lead one to suspect fungus. Ordinar- 
ily, the condition will develop as a subepithe- 
lial deep keratitis without superficial ulcera- 
tion. The presence of a soft, fluffy, white to 
yellow infiltrate in the anterior stroma, par- 
ticularly when surrounded by smaller adja- 
cent satellite lesions, should arouse immedi- 
ate suspicion. Chemosis and discharge is or- 
dinarily not as great as one would expect to 
find in a bacterial infection of a similar ex- 
tent. The ulcer frequently suggests a pneu- 
mococcus ulcer of diminished virulence, Di- 
agnosis can be established only by the labora- 
tory, the important point being to secure ad- 
equate tissue for the mycologist to examine. 
On more than one occasion I have taken two, 
three, or four negative scrapings before 
finally securing a positive one. It is my belief 
that fungus specimens are best taken from 
the cornea using the operating microscope 
and a sharp edged knife such as the back of 
a Beaver No. 64 or a Bard-Parker No. 15 
blade working deeply into firm tissue after 
removing superficial necrotic material. The 
specimens can then be examined immediately 
in a hanging drop with 10 to 20% potassium 
hydroxide fixation with or without stain, the 
rest of the material being placed on Sabou- 
raud’s medium for culture. It is my belief 
that once a fungus is suspected antifungal 
therapy should be instituted without waiting 
for a final report from the mycologist. Ani- 
mal experimentation has demonstrated that 
if antifungal treatment is started early the 
chance for cure is greatly improved. 


TREATMENT 


It may be said at the outset that treatment 
of fungus invasion of the cornea is far from 
satisfactory and possibly will always be so 
because of the unsound state of the host 
which virtually always precedes such infec- 
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tion. In our armamentarium we have a host 
of local agents, a few physical modalities, 
several systemic agents, and finally surgical 
approaches, For many years treatment of the 
dermatophytoses has been limited to topical 
application of various agents which were 
more or less antifungal. Most of these, how- 
ever, while suitable for application to the 
skin and scalp, are not applicable to the eye. 
Prior to the advent of griseofulvin, treat- 
ment was largely confined to the use of local 
fungicides plus keratolytic agents applied in 
the form of solutions or ointments. Among 
such were benzoic and salicylate acid ( Whit- 
field’s ointment). There have been many 
proprietary topical applications which con- 
tain benzoic, salicylic, propionic, caprylic, 
and undecylenic acid. When used either 
alone or in suitable combinations they have 
been fairly effective in control of some der- 
matophytoses. A tabulation of many of the 
drugs which have been used is attached (Ta- 
ble 1). Few of these have clinical application 
in ophthalmology. Copper sulphate solution 
%% given every hour in drop form and by 
iontophoresis combined with systemic iodide 
and sulfonamides has been recommended by 
Allen. Mercury, particularly in the form of 
ammoniated mercury ointment 5%, has long 
been a popular method of treating surface 
fungus infections. More recently Gingrich? 
has urged the use of mercury, as thimerosal, 
in 1:1000 concentration, This organic mer- 
curtal is much less irritating than highly ion- 
ized mercury salts and can be applied di- 
rectly to the tissues. It is recognized, how- 
ever, that organic mercurials are primarily 
bacteriostatic and ineffective in killing 
spores. Proof is far from conclusive that 
these heavy metals are specific for fungal in- 
fections in the cornea. 

Drugs which are today most useful in the 
treatment of mycotic infections are griseo- 
fulvin (Fulvicin, Grifulvin, Grisactin), nys- 
tatin (Mycostatin), and amphotericin B 
(Fungizone). Griseofulvin was introduced 
in 1959 as a fungistatic antibiotic effective 
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= by oral administration. It is used primarily 
|. against the superficial dermatophytoses, par- 
ticularly species of microsporum, trichophy- 
ton, and epidermophyton. Its introduction has 
made the control of these skin conditions, pre- 
viously very difficult, much more satisfactory. 
= Jt has a narrow antifungal spectrum and 
~ should not be used unless the infection is 
proved to be due to a susceptible organism. 
The drug is an antibiotic produced from peni- 
cilium griseofulvum and other species of 
penicillium. When administered by mouth in 
doses of 1.0 g per day it accumulates in the 
cells which are the precursors of keratinized 
ells in the skin. It remains there in an active 
orm and in sufficient concentration to pre- 
vent further ingrowth of dermatophytes. Suc- 
` cessful treatment depends upon maintenance 
_ of this barrier which the fungus cannot pene- 
< trate while normal growth and repair of the 
tissue continues. Its successful use in corneal 
or ophthalmic problems has not been reported. 
It might be considered should a suitable or- 
ganism be isolated. At present I am not aware 
f such an isolate. The drug is rapidly broken 
own in the liver and has not been effective in 
he reatment of systemic mycoses. 
Nystatin is derived from a streptomyces 
dis highly active in vitro against many 
fungi. It is fungistatic rather than fungicidal, 
its major drawback being that it is not ab- 
sorbed by oral administration and when used 
by intravenous or intramuscular injection it 
causes considerable reaction. Its use in oph- 
thalmology therefore has been limited to topi- 
cal application. A number of studies have 
demonstrated nystatin to be effective against 
aspergillus and candida when applied locally. 
Eyedrops of 100,000 units of nystatin per ml 
have been used without irritation, Subcon- 
junctival injection of 2000 units has been 
. shown to cause localized necrosis. Studies 
_ with both nystatin and amphotericin B have 
5 demonstrated that when the drugs were ap- 
plied immediately after animal inoculation 
evention of corneal infection was possible. 
‘rpm. ‘a clinical standpoint this is of little 
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value because the patient is rarely if ever seen 
at the time of his initial infection. Perhaps the 
most important drug currently available 
against corneal fungus infections is ampho- 
tericin B, an antibiotic derived from strepto- 
myces nodosus. It is said to have a wider range 
of activity against the yeasts than any current 
drug and is the treatment of choice in infec- 
tions with coccidioides, histoplasma, blasto- 
myces, cryptococcus, and candida. A response 
has also been reported in cases of aspergillo- 
sis, mucormycosis and sporotrichosis. It is 
poorly absorbed in the gastrointestinal tract 
and therefore requires intravenous adminis- 





TABLE 1 
ANTIFUNGAL AGENTS 
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Keratolytics 
Salicylic acid 3%) 
\Whitfeld's ointment 
Benzoic acid 6% | 
Phenolic sie oss ore 
Thymol 1% in alcohol 
Antibacterials (generally f ungistatic) 
Potassium permanganate 1% 
Silver nitrate 1/4-1/2% 
Copper sulfate 1/8% 
Mercury 
Ammoniated mercury 5% ointment 
Thimerosal 1:5000-1: 1000 
Rosaniline dyes 
Gentian violet 
Carbol or fuchsin 
Fatty acids and salts 
Sodium propionate 
Undecylenic acid 
lodides 
Lugol’s solution 
Triacetin (Enzactin, Fungacetin) 25% solution or 
ointment 
Tolnaftate (Tinactin) 1% solution 
Hexetidine (Sterisil) 0. 107, gel 
Candicidin (Candeptin) 0.06% ointment 
Acrisorcin (Akrinol) 0.2% cream 
Chlorquinaldol (Sterosan) 
lodochlorhydroxyquin (Viaform) 
Nitro Furfuryl Methyl Ether (Furaspor) 
Diamthazol (Asterol) 
Eulicin 
Nybomycin 
Hamycin 
Monacomysin 
Cycloheximide (Actidione) 
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tration in order to secure a systemic effect. 
When such systemic use is required a recom- 
mended dose schedule is 0.05 mg/kg, in- 
creasing as tolerated in 5 to 10 mg incre- 
ments until a daily dose of 1 mg/kg. is 
achieved. It is ordinarily given in 5% dex- 
trose solution 1 mg/ml. Prolonged treatment 
at such therapeutic levels is apt to produce side 
effects of a serious nature, the primary ones 
being renal damage and bone marrow repres- 
sion. Systemic use of drugs should be enter- 
tained only when the organism has been defi- 
nitely demonstrated to be susceptible. It is 
questionable whether anterior chamber injec- 
tion of amphotericin B should be considered 
because of the considerable iritis and lens 
clouding which it may produce. For corneal 
application, however, it can be used in the 
form of drops 5 mg/ml, administered hourly 
or in the form of a continuous drip through a 
specially contrived cup. It may also be used as 
an ointment, 5 mg/g. There is no objection to 
its being combined with local installation of 
nystatin. We have used amphotericin B pow- 
der directly on the ulcer and have found it to 
be tolerated although moderately uncomfort- 
able. The systemic use of amphotericin B ina 
severe ocular infection seems hardly satisfac- 
tory enough to warrant subjecting the patient 
to its toxic potential. 

The significance of specific diagnosis be- 
comes obvious when it is remembered that 
the class actinomycetes is considered by 
some mycologists to belong to the higher 
bacteria rather than the fungi. These include 
the genera actinomyces, nocardia, and strep- 
tomyces. As might be expected with orga- 
nisms which resemble bacteria, some are sus- 
ceptible to treatment with the more common 
antibiotics. Actinomycosis can be success- 
fully managed with chloramphenicol and 
penicillin. Nocardiosis, occasionally re- 
sponding to penicillin, is more effectively 
treated by streptomycin and the sulfon- 
amides. 

Pimaricin, isolated in 1955 from Strepto- 
myces natalensis, has been employed for 
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some time in Europe’ and to some extent in 
this country where it has not yet been released 
for general usage. It has been used in the 
form of a 5% drop by hourly installation, 
frequently combined with 2% sodium iodide. 
Results are equivocal, the general feeling be- 
ing that it is about as effective as amphoteri- 
cin B with an essentially similar spectrum. It 
seems doubtful that any of these local medi- 
cations is apt to be curative in the presence 
of a severe invasion of an already debilitated 
cornea. We await the results of more clinical 
investigation. 

Unfortunately, it is difficult if not impos- 
sible to make a satisfactory animal model 
which resembles this situation found in the 
human eye. It is difficult to infect a normal 
animal cornea with intrastromal injection of 
live organisms unless the animal has been 
pretreated with steroids. It is also quite diffi- 
cult to get reproducible lesions, some animals 
healing promptly, others going on to necrosis 
of the entire eye in a matter of days. The 
same organism can produce totally different 
lesions in different animals. 

Several nonmedical forms of treatment 
have been suggested other than actual sur- 
gery. Grenz rays and ultra violet light have 
been applied without significant improve- 
ment. Freezing the cornea with cryocautery 
has been suggested. Fungi normally exist 
well in nature at temperatures well below 
freezing. Rapid freezing and thawing theo- 
retically might be of use, but freezing of 
such a large area of the cornea as would be 
necessary is a questionable procedure in an 
already devitalized tissue. 

A somewhat similar situation exists with 
the use of the thermophore. It has been dem- 
onstrated that in order to secure the death of 
organisms temperature in the neighborhood 
of 70° C for one minute is necessary. Such 
application immediately causes clouding of 
the cornea in the treated area which in- 
creases in the next few days and remains lo- 
calized. Dr. Frank Polack at this institution 
applied the thermophore at 70° to 10 animals 





$ o 


VOL. 71, NO. 1 





with fungus infections in the cornea and 
found four of the 10 cases to perforate be- 
tween the third and fourth day following 
treatment. In the rest the necrotic area of 
fungus detached in the cornea leaving a 
more or less clean bed which gradually 
~ healed by granulation and vascularization, It 
vould seem that this accomplishes the same 
purpose as mechanical removal by deep la- 
mellar keratectomy. 

== We are then left with the surgical ap- 
proach to this disease. Thorough scraping 
and curettage done in the course of securing 
tissue for diagnosis has seemed in a number 
of individuals to cause therapeutic improve- 
ment. 

The conjunctival flap has had its advo- 
cates, usually being performed as a measure 
of desperation when the ulcer continues to 
progress in spite of all methods of local ther- 
apy. About two years ago, I personally ques- 
tioned seven leading ophthalmologists con- 
cerning their experience with conjunctival 
flaps in corneal fungal disease. Most had 
seen ulcers perforate beneath flaps, four 
— found conjunctival flaps of little or no use, 
three thought flaps the best method of treat- 
“ment and two felt they were moderately use- 








Fig. 1 (DeVoe). Bipedicled conjunctival flap. 
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ful. My own experience, as yet unsupported 
by a large number of cases, suggests that the 
most satisfactory way to handle a known 
fungal infection of the cornea, particularly 
if it is reasonably well circumscribed, is to 
perform a deep lamellar keratectomy into 
clear tissue. If this requires a large area of 
removal it should be supported by a bipedicle 
conjunctival flap in a temporizing maneuver 
(Fig. 1). If it is small it can be left uncov- 
ered. The insertion of a graft is probably 
best omitted since it will probably not be via- 
ble in the usual sense and will be immedi- 
ately subject to attack by the organism. Nev- 
ertheless, in desperate situations following 
large perforations of the entire cornea there 
is no alternative to a penetrating graft, usu- 
ally with simultaneous removal of the lens 
and iris. A virtually hopeless case was sal- 
vaged in this fashion. This 63-year-old Cau- 
casian man, a diabetic whose other eye had 
been lost following a cataract operation 10 
years previously, appeared with a 5 mm per- 
foration of the right cornea, extrusion of the 
lens, hypopion, and what was later demon- 
strated to be a diabetic retinopathy (Tig. 2). 
Since he still had good light projection, an 11 
mm penetrating keratoplasty was performed 
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Fig. 2 (DeVoe). Perforated 5 mm cephalosporum 
ulcer of cornea. 





Fig. 3. (DeVoe). The eye of 63-year-old diabetic 
patient seven months after 11 mm penetrating 
keratoplasty. 





Fig. 4 (DeVoe). Same eye as shown in Figure 3 
seven years following perforated ulcer. Final vision 


10/200. 


immediately. In spite of positive cultures of 
cephalosporum from the hypopion and from 
the excised cornea, the graft remained in 
position and, although it became opaque, it 
nevertheless preserved the integrity of the 
globe (Fig. 3). Seven months later a Car- 
dona type pentrating keratoprosthesis was 
inserted with resultant vision of 10/200, the 
best that could be obtained because of the 
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retinal situation. This implant has been re- 
tained with the support of a con junctival flap 
around an eroded area for seven years (Fig. 
4). The interesting point is that excision of 
the involved tissue alone, even though fungi 
were demonstrable in the area and the anter- 
ior chamber, was sufficient to arrest progres- 
sion of the process. Others have also noted 
cessation of active disease by local excision,”2 

This technique will not always be success- 
ful. I have had it fail in a somewhat similar 
massive fungal perforation, but I feel that it 
is worth trying in the desperate situation 
where less radical measures would obviously 
be doomed to failure. 


SUMMARY 


After a brief review of the biology of 


fungi, I have presented my personal prefer- 


ences concerning the treatment of keratomy- 
costs. 
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OPHTHALMOMYIASIS INTERNA CAUSED BY CUTEREBRA LARVA 


JosepH M. Dixon, M.D., Cuartes H. WINKLER, PH.D., AND 
Joun H. Nerson, M.D. 


The presence of the common rabbit or ro- 


_ dent fly larva in the anterior chamber, re- 


ported in this communication, is apparently 
the first case of human ocular infestation 
with Cuterebra larva to be recorded. Inva- 
sion of the normal human eye by any species 
of maggot is rare. Thirty years ago, O’Brien 
and Allen’ reported the first case in the 


-.. Americas of a maggot in the anterior cham- 
ber. The larva belonged to the genus Hypo- 


derma, the botfly of sheep, cattle, and deer. 
Beachley and Bishopp? reported the only 


¿o previous case of parasitism by Cuterebra 


larva in man. In their case a woman, work- 
ing in the yard, suddenly felt a sharp sting in 
her right nostril. Over the next 10 days acute 
pain developed in the right side of her face, 
shoulders and back. The following day a 
fully developed, first-stage larva of Cutere- 
bra was sneezed out. In the case reported 
here, the circumstances of infection are not 


>o known. 


CASE REPORT 





A 45-year-old housewife noticed blurred vision 

in the left eye on May 28, 1967. The following day 
the eve was red and painful. Pain was also present 
in the left side of the head, temple, and cheekbone, 
with swelling around the eye and side of the nose. 
She described the pain as unbearable and consulted 
her local physician, who gave her injections for 
pain and allergy. 

An ophthalmologist who was consulted found 
uveitis with cloudy vitreous, and a discolored optic 
disk. Two weeks after the onset of symptoms one 
of us saw her and found heavy aqueous flare, with 
cells in the anterior chamber and vitreous. Cor- 
rected vision was RE :20/20, and LE:counting fin- 
gers. Corticosteroids and atropine drops were used 
locally. 

The uveitis subsided 40 days after the onset of 
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symptoms, and on July 7, a small fly larva was ob- 
served resting partly through the iris (Fig. 1). It 
did not move and was presumed to be dead. The 
corrected vision was RE:20/20, LE :20/60, with a 
minor refractive error. A small hemorrhage was in 
the iris stroma temporally, and there were four 
scattered holes in the iris pigment epithelium. The 
media were clear, but the fundus had numerous 
winding trails consisting of clumps of pigmented 
and depigmented areas. The trails had the appear- 
ance of paths made by the migrating larva either in 
the choroid or the subretinal space (Fig. 2). The 
fundus of the right eye was normal. 

The larva, about 3 mm in length, was removed 
the following day by iridectomy. It was identified 
by Mr. Curtis W. Sabrosky of the Entomology Re- 
search Division, US Department of Argiculture, as 
a first instar larva of a member of the genus Cu- 
terebra (Fig. 3). 

The patient was last seen in December, 1968, six 
months after the onset of this episede. Corrected 
vision was 20/40 in the left eye. The fundus ap- 
peared unchanged. 


DISCUSSION 


The natural history of infection with lar- 
vae of Cuterebra in their normal animal 
hosts is not well known. The female fly 





Fig. 1 (Dixon, Winkler, and Nelson). Anterior 
portion of fly larva protrudes through iris. 








416 AMERICAN JOURNAL OF OPHTHALMOLOGY 


need not deposit her eggs directly on the 
host. Eggs may be laid on vegetation or other 
debris near an animal run or nest. The first- 
stage larvae that hatch from the eggs may 
enter the animal host by direct penetration 
through the skin, by ingestion, or by migra- 
tion into a nostril and penetration therein. 
According to Duke-Elder,* in human in- 
fection larvae are deposited on the skin near 
the eye from a person’s hands and enter the 





Fig. 2 (Dixon, Winkler, and Nelson). Sketch of 
fundus illustrates larval migratory pathways ob- 
served. 
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eye by direct penetration. He further states 
that they penetrate rapidly without being no- 
ticed. 

The circumstances of infection in the pa- 
tient here reported are not known. She lived 
in a farming area near Moundville, Ala- 
bama, There was no known contact with rab- 
bits, ground squirrels, or other wild animals. 


SUMMARY 


A case of ophthalmomyiasis interna 
caused by a member of the genus Cuterebra 
is recorded. This is apparently the first proven 
case of human ocular infestation of Cuterebra 
larva. The larva was successfully removed by 
iridectomy. Winding trails in the fundus of 
the eye had the appearance of paths made by 
the migrating larva. 
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Fig. 3 (Dixon, Winkler, and 
Nelson). Fly larva after removal 
from iris (x40). 
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Case No., 


Age, Sex, 


and Eye 


1. M-75 


RE 


2, F-74 
LE 


4. M-47 
RE 


5. M-70 
Both 


History 


Corneal 
foreign 
body for 
one week 


Chalazion, 
asthma, 
and em- 
physema 


Syphilis 

and carci- 
noma of 
the breast 


Fta, 
ABS + 


None 
yes 


Local 
Factors 


Corneal 
foreign 
body 


Chalazion, 

LE, re- 
moved leav- 
ing granula- 
tion tissue 
under left 
upper eyelid 


None 


Old inter- 
stitial kera- 
titis 


None 


Symptoms 


Pain and 
decreased 
vision 


Pain 


Blurring 
vision 
past six 
months 


for 


Foreign body 
sensation 


Foreign body 
sensation, 
both eyes 


TABLE 1 
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CASE REPORTS 








Initial 
examination 


De-epithelialiized ul- 
cer involved the 
lower half of cornea 
and extended 3 mm 
from limbus Super- 
ficial 3 of stroma in- 
volved; Descemet’s 
folds, conjunctiva 
red, no scleral exten- 
sion, iritis +2 


Granulation  tissne 
under upper eyelid. 
Clean peripheral ul- 
cer superior nasally 


RE: small area of 
thinning inferior 
temporally, LE: ip- 
ferior ternporal ulcer 
involving 40% of cor- 
neal circumference 
and extending to 
pupil. No scleral ex- 
tension, mild cote 
junctival injection; 
iritis +2, no cells 


RE: deep peripheral 
ulcer nasally 60%, 
corneal  circumfer- 
enceinvolved. Exten- 
sion ontoalcera, ghost 
vessels; iritis +1 


Marginal ulcers in 
both eyes, with vas- 
cularization of base, 
LE 


Progress and 
Treatment 


Superficial  keratec- 
tomy with conjunc- 
tival flap 


Cautery with — tri- 
chloracetic acid, no 
change. Superficial 


keratectomy and con- 
junctival flan 


Lamellar kerato- 
plasty, 8 mm, 0.4 mm 
thick 


Doughnut lamellar 
graft, ulcer recurred 2 
months later. Lamel- 
lar keratoplasty, 10 
nim, G.2 mm thick 


RE: full-thickness 
doughnut lamellar 
keratoplasty turned 
opaque, superficial 
keratectomy, vascu- 
larized, LE: cataract 
extraction folowed by 
rapid advancement of 
ulcer 11 mm full 
thickness lamellar 

graft and conjunc- 

tival fap. Extruded 


At nine 
months: cornea 
clear, no activ- 
ity of ulcer 


At one year: 
cornea clear, no 
activity of 
ulcer 


At six weeks: 
initial reeur- 
rence resolved, 
clear cornea, no 
activity of ulcer 


At 22 months: 
cornea clear, no 
activity of ulcer 


At 14 months: 
vascularized 
cornea, Graft 
extruded; an- 
terior chamber 
flat 
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Vision 
First Last 
20/60 20/60 
20/100 20/100 
20/400 20/100 
15/200 20/200 


(high myopia) 


RE: 

20/100 

LE: 
20/80 


HM 
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equally unsatisfactory. Medical therapy with 
topical steroids and antibiotics seemed to 
have no effect. Subconjunctival herapin was 
administered to two patients based on the 
hypothesis that microinfarcts at the limbus 
might be responsible for the disease,? but 
this also had no apparent effect on the relent- 


less progression of the ulcers. 


The etiology of Mooren’s ulcer remains 
unknown. It has been related to trauma,’ 


corneal foreign bodies,‘ acid burns,* meta- 
bolic disturbances, vitamin deficiency, fifth 
nerve changes,* periarteritis nodosa, Weg- 
ener’s granulomatosis,® local nutritional dis- 
turbances,’ hookworm infestation,’ syphillis,® 
tuberculosis, virus and many other things.?° 
In this series the high incidence of ocular 


trauma associated with the onset of the ulcer 


seems significant. One case of “Mooren’s ul- 
cer” associated with probable periarteritis or 
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Case No., : 
we, Sex, History E ui Symptoms 
sar ie pie Factors pe EOS 
nd Eye 
| & M-27 Struck Struck Pain and de- 
“RE with with creased 
orange orange Vision 
tree tree 
branch, branch. 
RE RE 
7. M-30 Corneal Foreign Pain and 
LE foreign body in irritation 
body cornea for 
VDRL+ three weeks 
vë burns Pain 


9 Undiag- 
s -temic dis- 


able 





= ulcers. 


Five of the nine patients had either physi- 
cal or chemical eye injuries shortly before 
< the ulcer began. This association, previously 


_ ease; prob- 


RE: previous 


lamellar 

graft and 
conjunc- 

tival flap. 
LE: con- 

junctival 

flap 


None Foreign 


body sensa- 


tion 


gener's granulomatosis is included be- 
use the management of this case was much 
he same as the other progressive peripheral 


MOOREN’S ULCER 


TABLE 1 Continued 


Initial 
Examination 


Swollen eyelids, in- 
jected conjunctiva, 
large vascularized 
nasal ulcer with per- 
foration and iris pro- 
lapse, scletainvolved 


Progress and 
Treatment 


Lamellar graft, exci- 
sion of- iris prolapse; 
recurrence. Superficial 
keratectomy and 

scleral graft with con- 
junctival flap; recur- 
rence, Lamellar patch 
and conjunctival flap; 
inactive for one vear, 


Dut leaving an opaque 


A marginal ulcer at 
the site where a FB 
had heen removed 
three weeks previ- 
ously. Ulker pro- 
gressed with vascu- 
larization of its bed; 
extension onto the 
aclera, and perfora- 
tionafter five months, 
Iritis was +4 


One year after lye 
burn, de-epithelial- 
ized furrow devel- 
oped above the con- 
junctival flap, LE, 
which progressed 
towards the pupillary 
area and through 
most of the thickness 
of the stroma, 

Iritis +4 


Thickening and tri- 
chiasis of both lids. 
RE: white ring ad- 





been 


cornea, Full-thickness 
lamellar graft, in- 
vaded by Mooren's 
uicer and destroyed 


Two conjunctival 
fiaps, perforation; 
9 mm penetrating 


keratoplasty, invaded 
by Mooren's ulcer, 
Full-thickness lamel- 


lar, invaded again. 
Evisceration 
Two conjunctival 


flaps, no benefit. Sub- 
conjunctival heparin, 
no benefit. Lamellar 
graft, became ne- 
cratic. Second lamel- 
lar graft, invaded by 
Mooren's ulcer 


RE: subconjunctival 
heparin, no improve- 
ment. Full thickness 
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At 15 months: 20/200 LP 
opaque and 

vascularized 

cornea 


At nine months: 20/25 Blind 
evisceration 

At 24 months: 20/60 5/200 
opaque anid 

vascularized 

cornea 

Eleven RE, 
months: 2/25 LPO 


opaque, vascu- 





vancing centrally corneoscleral lamellar farized corneas LE: 

around limbus and graft, invaded by CF LPO 
with vascular pannus Mooren‘'s ulcer. LE: at 6 
behind it. Eventually lamellar patch, ex- inches 
a deep furrow truded. Perforation, 

formed. The selera glued. Full thickness 

was involved, iritis lamellar corneoscleral 

andeventually hypo- graft, invaded by 

pyon were present. Mooren’s ulcer 

LE: peripherally 

scooped out with vas- 

cular pannus 360 de- 

grees; central cornea 

opaque. <clera involved 


noted by others," suggests the possibility 
that damaged tissue began an autoimmune 
process. Recently noncomplement fixing an- 
tibodies against the corneal epithelium have 
demonstrated i 
Mooren’s ulcer utilizing the indirect imm 
nofluorescent technique.” This case in which 
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the antibodies were found had an ulcer 
which began shortly after the patient was 
struck in the eye by a cow’s tail. In spite of 
the circumstantial and laboratory evidence 
suggesting an antigen antibody reaction, 
Schaap, and associates* were unable to dem- 
onstrate these antibodies in vivo and ques- 
tioned their importance. 

Collagenase activity in the epithelium of 
diseased corneas with chronic ulcerative 
processes and old lye burns has been demon- 
strated by Brown and associates™! and by 
Slansky and associates.’? Collagenase activ- 
itv can be demonstrated in many chronic ul- 
cerative corneal processes, however, and the 
evidence for its role in Mooren’s ulcer is un- 
certain. 

As stated previously, our experience sug- 
gests that there are two different types of 
Mooren’s ulcer. A relentlessly progressive 
type which is relatively unaffected by any 
medical or surgical therapy including lamel- 
lar and penetrating keratoplasty, and a more 
benign ulcer which is usually managed by < 
variety of surgical techniques and which 
usually does not progress once surgical ther- 
apy 1s administered. This wide divergence in 
the clinical course of patients with Mooren’s 
ulcer suggests that any attempt to study the 
therapy of this disease should be done in a 
controlled fashion. We suspect that with the 
relative inaccessability of our referral cen- 
ter, it is likely that our series represents a 
proportion of relentlessly progressive cases 
which have been difficult to manage else- 
where, and that the more benign type is prob- 
ably more common. 


SUMMARY 


Nine patients with Mooren’s ulcer were 
reviewed and the following observations 
were made. 


Mooren’s ulcer appears to be precipitated 
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by a variety of ocular insults. The common 
denominator in this series 1s preceding tissue 
Injury. 

Medical treatment was of no beneht. 

Uleers could be divided into two groups 
according to the response to surgery. Those 
which responded well to surgery were rela- 
tively benign, unilateral, and seen in older 
individuals, The nonresponsive ulcers tended 
to occur in younger patients. 

Scleral involvement is a poor prognostic 


sign. 
The nonresponsive Mooren’s ulcer may 


invade lamellar or penetrating grafts. 
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BILATERAL PERIPAPILLARY STAPHYLOMA WITH NORMAL VISION 


Joux B. H. Catpwerir, M.D., Marvin L. SEARS, M.D., AND MICHAEL GILMAN, M.D. 
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Peripapillary staphyloma, or peripapillary 
scleral ectasia, has only infrequently been re- 
ported in the literature and remains some- 
what of an ophthalmologic curiosity. Duke- 
Elder! summarizes sporadic cases reported 
around the beginning of the twentieth cen- 
tury, mostly in the German literature ; in the 
English literature a case was reported as late 
as 1925.2? These examples were invariably 
unilateral, with markedly reduced vision in 
the affected eye, the fellow eye being normal. 
In 1966, Wise, MacLean, and Gass? reported 
a further case which showed unilateral poor 
vision associated with such a peripapillary 
defect. In addition this was found to pulsate. 
That report also reviewed in more detail the 
previously reported cases referred to by 
Duke-Elder, indicated the likely embryology 
involved in such a defect, and proposed an 
explanation for the pulsatile nature of the 
staphyloma in their patient. Recently, Sugar 
and Beckman‘ added a case in which the ret- 
> ina, separated from the outer coats of the 
_ staphyloma, appeared to move consequent to 
the respiratory cycle. François, Goes, and 
-Yobbigyi® performed elaborate biometric 
“studies on a patient with a unilateral defect 







== and poor vision. 


The purpose of this report is to tell about 
the occurrence of a bilateral staphyloma 
without disturbance of visual acuity. 


CASE REPORT 


A 15-year-old Caucasian girl came to the office 
for a checkup without any visual complaint. The 
patient was first seen at the age of nine, referred 
hecause she rated poorly on the visual acuity ex- 
amination at school. In 1962 she had a normal ex- 
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ternal examination. Best corrected visual acuity, 
with a small astigmatic error, was RE: 20/30, LE: 
20/25. Biomicroscopy was normal. Ophthalmoscopy 
was described as suggesting deep optic disks with 
broad pigmented choroidal streaks surrounding 
them. Because of the slightly suboptimal acuity and 
this unusual finding, the patient was advised to re- 
turn at yearly intervals for re-examination. On a 
subsequent visit two years later, visual acuity was 
in the same range with a small astigmatic error 
(RE: +0.50 x 90, LE: +0.50 x 180, at retinos- 
copy). It was remarked in the record, however, 
that the disks could be seen clearly only with the 
direct ophthalmoscope set at —8.00 D. The appear- 
ance of the disk and peripapillary region was un- 
changed from the previous examinations. It was 
felt that perhaps a posterior staphyloma was form- 
ing, though the retinoscopy did not suggest myopia. 
The parents and two siblings were examined and 
found not to have a similar abnormality. 

At the recent office visit the findings were as fol- 
lows: Externally, the eyelids, orbits, lacrimal ap- - 
paratus were within normal limits. The extraocular 
muscles functioned normally. The pupils were 
round, equal at 7 mm in a dim room, and reacted 
briskly to light. Vision was RE: 20/70, LE: 20/30, 
uncorrected, Retinoscopy findings were RE: —0.50 
sph. Z —2.00 cyl. ax. 90 20/25, LE: —0.50 sph. = 
—1.75 cyl. ax. 90 20/25. Near vision, with correc- 
tion, was 20/20 in both eyes. Biomicroscopy showed 
normal anterior segments in both eyes. Tension was 
normal to touch in both eyes. Visual fields were 
full and normal to 1/w/330 in both eves, with 
slightly enlarged blind spots, the right bemg greater 
than left. In both eyes, central color fields were 
normal to red and blue, and response to all Dvorine 
color plates was normal. With the direct ophthal- 
moscope, again it was remarkable that —8.00 D was 
required to focus clearly on the disk in each eye, 
while the surrounding retina was out of focus. With 
the indirect instrument, each normal-appearing disk 
lay at the bottom of a symmetrical, saucer-shaped 
depression at the posterior pole, not involving the 
macula. There was a ting of irregular choroidal 
atrophy at the peripheral edge of the depression, 
more prominent in the right eye than in the left eye. 
The retina was not separated in this area. Neither 
pulsation nor movement with respiration was noted. 
The macula and peripheral retina seemed normal. 

The patient now had five siblings, all of whom 
were examined and none was found to have a simi- 
lar abnormality. The mother was re-examined; she 
had normal disks and peripapillary reg 

Photographs were taken of this patient’s defects 
(Fig. 1). In addition, sodium fluorescein 5% was 
injected intravenously while rapid sequence photo- 
graphs were taken through a blue filter with a Zeiss 
fundus camera. The dye was found to leak abnor- 
mally from the edges of the optic disk in both eyes 
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Fig. 1 (Caldwell, Sears, and Gil man). Left: 
in the depressed peripapillary area, with marked atrophy at the 9 o'clock 
detect. Right: 
changes are less pronounced than the right eye, Arrows indicate edges of the staphyloma. 


and in addition from the edges of the areas of 
nounced choroidal atrophy. This a a in 
the choroidal arterial phase and remained for 
some time (at least 90 minutes) (I ‘ig, 2), 


pro- 


DISCUSSION 

This patient is of eel interest because 
of the bilaterality of the defect and the es- 
sentially normal vision. Without exception, 
determine, all previous 
cases reported had only one eye affected by 
the peripapillary defect, and invariably this 
was associated with quite poor visual acuity, 
though one patient® had as good as 6/18 in 
the affected eye. There was a 
tropia of — 1.00 D cylinder. Another patient’ 
showed a refractive difference of only 0.50 
D with 6/200 in the abnormal eye. Young’s? 
patient was emmetropic with best vision in 
the affected eye of 6/36. On the other hand, 
the patient reported by Sugar and Beckman‘ 
showed a small hyperopic astigmatism in the 


as far as we can 


small anisome- 


eye with normal vision while the defective 
eye was esotropic and 7.25 D myopic with 
corrected vision of 10/400. Stock and von 
Szily” did not mention the refraction of their 


The right eye has a ring 


The left eye do aies a change in color at the edge of the defect, though 
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of mottled-appearing choroid 
position over the edge of the 
the choroidal 





Fig. 2 (Caldwell, Sears, and Gilman). Fluorescein 
photo of right eve during retin | venous phase, em- 


phasizing the boundary of the disk, with a ring of 
dye leaking from the choroid at peripheral edge of 
staphyloma, and a marked concentration at 9 o'clock 
corresponding to atrophic area noted in Fig. 1, left. 
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patient’s normal eye, while only a small con- 
vex cylinder somewhat improved acuity in 
the affected eye. Kayser” 
that the unaffected eye of his patient re- 
fracted at ~ 1.25 D sph. Since our patient has 
such good acuity, we wondered if the am- 
blyopia in unilateral cases might have been 
caused or aggravated by coincident anisome- 
tropia, but the evidence for this is inconclu- 
sive, 

The appearance of the abnormality in our 
case seems much the same as those previ- 
ously described. However, the drawings in 
the reports of Hancock® and of Young’ 
show indication of much more choroidal 
atrophy, with bare sclera ringing the papilla. 

The fluorescein study simply confirms the 
impression of marked choroidopathy in the 
affected area and gives no clue to the etiol- 
ogy. 

We can add nothing to the previous re- 
ports concerning the etiology and develop- 
ment of such defects, which appear clearly to 
be congenital. So far there is no evidence to 
suggest any hereditary factor. In light of our 
patient’s normal visual acuity, it may be that 
the developmental anomaly is present more 
ently than documented. There may be 
ed. individuals who, having no visual 
laint, do not come to our attention, or, 
ing normal vision, do not receive com- 

lete ophthalmologic evaluation. 


mentioned only 
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PILLARY STAPHYLOMA 





SuMMARY 


An example of bilateral peripapillary staph- 
yloma associated with probably normal vi- 
sion was studied with fluorescein. This is a 
rare developmental defect, heretofore re- 
ported as unilateral and associated with de- 
cidedly subnormal visual acuity in the af- 
fected eye. Since the case reported shows 
probably normal visual acuity, it may be that 
the entity is more frequently present than 
now imagined, but, like so many rare anoma- 
lies, escapes us unless looked for. 
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AMAZONIAN OPHTHALMOLOGY 
Henry F. Arren, M.D. 


Boston, Massachusetts 


Pucallpa, Peru, lies 3800 air miles due 
south of New York. If plane connections 
were perfect and customs formalities 
streamlined, it would be possible to leave 
Kennedy International Airport at 9 p.m. and 
be at work in the jungle at 11a... the fol- 
lowing morning. If patients were ready and 
waiting, one could then perform six to eight 
pterygium operations before lunch at 1 p.m. 
the first day. 

Actually, however, it is necessary to arrive 
in Lima at least one day before a scheduled 
flight across the Andes to Pucallpa, where an 
estimated 40,000 people live without public 
utilities, This Ucayali river port is the main 
center of population for 600 miles from the 
Urubamba upstream to Iquitos 500 miles 
downstream. Serpentine bends practically 
double the distance travelled by boat over 
that by air. Some 40 miles to the east, unsur- 
veyed in the impenetrable jungle, lies the 
Brazilian border. Five miles from sprawling, 
spreading Pucallpa, the Hospital Amazonico 
Albert Schweitzer sits securely on one of the 
few sites of high ground on the banks of a 
lagoon 30 miles long and half a mile wide, 
Yarina Cocha. 

In the late 1930’s in Nazi Germany, Theo- 
dor Binder graduated from gymnasium in 
Lorrach near Basil. With the honors he re- 
ceived for his scholarship, he also received a 
pubhe denunciation from his principal for 
disloyalty to his country in failing to join the 
Hitler youth of the Nazi Party. The words 
were bitter, but young Theo set his jaw, shut 
his ears, and allowed his thoughts to rove to 
his dream of becoming a doctor to the Indi- 
ans of North America about whom he had 
read in the novels of James Fenimore 
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Cooper. More than 20 years—years that in- 
cluded service in the German army, clandes- 
tine membership in a group sworn to liqui- 
date Hitler, and medical education in Swit- 
zerland—-elapsed before he knew the 
fulfillment of this boyhood dream of opening 
a gleaming hospital—not in North America, 
however, but in the vastness of the Amazo- 
nian rain forest. 

During the war years, Theodor Binder 
served as an enlisted man in the German 
army. He was wounded on the Russian front 
and was returned to a station near his boy- 
hood home. His dramatic escape over the 
border into Switzerland with his wife and 
infant son are well described by Jack Men- 
delsohn? in his book, The Forest Calls Back. 

Following his medical education and the 
discovery that the Indians of North America 
were under the auspices of the United States 
and Canadian Public Health Services, Theo- 
dor Binder and his family emigrated to Peru, 
where he practiced as an internist in Lima 
and during his spare time combed the hinter- 
land of the selva (jungle) for a site to build 
his dream hospital. 

In May, 1957, the Binders began the work 
of clearing a site on the shores of Yarina 
Cocha. Their right hand “man” was an at- 
tractive, perky, blonde, Danish civil engineer 
and mother, Mrs, Birthe Similev. She de- 
signed the hospital on simple functional lines 
and supervised the construction of the origi- 
nal buildings. However, before his hospital 
opened, Dr, Binder set up a clinic in Pucallpa 
under a shingle which bore the proud sign 
“Hospital Amazonico Albert Schweitzer” 
(Fig. 1). The new hospital finally opened 
in May, 1960, and since then it has en joyed 
steady growth in spite of trials and tribula- 


States, Canada, Europe, and Latin America. 
The Binders themselves (Fig. 2) and Mts. 
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Charlott Schulz, a devoted member of the 
hospital family, make frequent trips to this 
country and Europe. 

In December, 1961, Dr. Binder 
Boston, and I met him for the first time. He 


visited 


accepted my offer to volunteer my services 
as a visiting ophthalmologist and in Febru- 
ary, 1962, L made the first of four visits to 
work at the Hospital Amazonico with my 
daughter Tuck as an all-around assistant and 
indispensable teammate. During these visits 
we have seen about 1600 patients and have 
performed about 600 operations, most of 
them for ptervgium, but others for cataract 
and glaucoma. 

Among the latter, the most interesting 
problems have been eves with narrow angles 


Hospital entrance (Photo by Erica Anderson}. 





or subacute angle closure in patients whose 
fellow eyes more often than not are blind 
from angle closure glaucoma. It is our im- 
pression that such eyes are more commonly 
seen among the patient population of the 
Hospital Amazonico than among the patients 
seen in a typical urban community in Amer- 
ica north of the Rio Grande. The following 
case report illustrates the risk and the oppor- 
tunity involved in such cases: 


CASE REPORTS 


A 68-year-old man (].P.) from a remote mission 
station was seen for the first time at the Hospital 
Amazenico in February, 1962, three days before our 
scheduled departure. The right eye was blind from 
angle closure glaucoma with a tension of 68 mm 
He. The left eve had vision of 20/30, tension of 53 
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mm Hy, and subtotal closure of the angle. The disk 
was normal. Because of the impossibility of follow- 
up care aml the necessity for definitive treatment 
of the glaucoma, iridencleisis was performed the 
same day after the tension had been lowered by car- 
bonic anhydrase inhibitors and intensive miotics, On 
the day of our departure, a shallow chamber had 
formed and vision was finger counting. 

Thirteen months later, at the time of our second 
visit and again three days before our scheduled de- 
parture, this same patient reappeared with a func- 
tioning bleb and a mature cataract. The latter was 
removed from below through a foll-sector iridec- 
tomy. On the eve of our departure it appeared that 
vitreous was in contact with the cornea below. A 
large air bubble was placed in the anterior chamber 
and we left instructions that the a was ta be 
kept flat on his back until the air bubble had disap- 
peared. A pair of aphakic spectacles was given to 
the patient in the remote et that he might achieve 
useful vision with their help. 

Three years later, in March, 1966, the patient 
again presented himself at the hospital wreathed in 
smiles and wearing the aphakie spectacles, battered 
but serviceable to the point af 20/50. vision. 
Aphakic bifocals were now provided from our 
stock denated by two Boston optical houses, and we 


SP 


Theodor Binder visiting < 
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Shipibo Indian village (Photo by W. Larimer 


had the thrill of 
local news sheet, 


hearing this man read from the 
“Rumbos Amazonices.” 


The case of J. P. is memorable because of 
the close timing enforced by his belated ar- 
have been nu- 
instances where prophylactic 
peripheral iridectomy (or, in advanced cases, 
inidencleisis}) has avoided certain blindness 
on “only” 


rivals for treatment, but there 
merous other 


eyes or in both eyes. Most tragic 
are those patients who present a history of 
having se alana sudden pain and loss of 
vision in both eves a few months before our 
visit and ie the dilated pupil, 
atrophic iris, mature cataract and caput me- 


whe 


dusae of absolute angle closure glaucoma in 
both eyes, 

The following case is also worth recording 
for its human interest and unusual aspect: 


A -year-old 
health, 


man (OLR), who was m good 
gave a history of eight years of total blind- 
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ness up to 1962. The right eye showed a mature cat- 
aract, a reactive pupil, and accurate light projection. 
The left eye had no light perception, a clear, un- 
reactive pupil, no evidence of the crystalline lens 
and total cupping of the optic nerve head. The com- 
plete disappearance of the left lens was never ex- 
_. plained, but the right eataract was removed without 
incident and he enjoys excellent aphakic vision with 
- bifocals at the present time. 







>o The high incidence of pterygium is appar- 
-ently related to solar radiation and dusty 
conditions prevalent in the dry season. Our 
policy has been to operate on all patients who 
request surgery, regargless of whether their 
pterygia are early, middle, or late. Our me- 
_ thod is a modification of that described by 
_ Haik,? and includes simple resection, beta-ir- 
-> radiation of bare cornea and sclera in the bed 
a -of the excised pterygium, and bandaging of 
© the operated eye for two days before the first 
dressing. Results after six years have been 
excellent in the great majority of patients we 
have been able too follow. Since some of 
them are employees of the hospital, we have 
enjoyed the opportunity of following these 
successful cases. There have been few recur- 
rences of the more advanced cases, some of 
which might have been preventable by more 
adiation and long-term followup. A Stron- 
ium-90 applicator is on loan at the hospital 
-= courtesy of Dr. Trygve Gundersen of 
Boston. 
< Qualified individuals wishing to offer their 
‘services as visiting ophthalmologists at the 
Hospital Amazonico Albert Schweizer 
should write directly to Dr. Binder at the 
hospital. Board certification is essential. A 
working use of conversational Spanish 1s al- 
most indispensable, since the hospital cannot 
guarantee to provide an English-speaking 
assistant. Since the hospital has no funds for 
transportation, we have paid our own way or 
obtained donations from interested sponsors. 
Room and board at the hospital are, of 
course, without charge. We have also 
brought all our own diagnostic and surgical 
wistruments, The hospital has a trial case, a 
~ tonometer, and a Schepens A. Q. binocular 
© indirect ophthalmoscope. There are adequate 
facilities for sterilization and the operating 
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room, though not capacious, is air-condt- 
tioned. However, Dr. Silvio Pirquet and Í, 
on our most recent visit, preferred not to 
chill the room because of the necessity of 
frequent changes back and forth to the warm 
atmosphere in the rest of the building. The 
only other American ophthalmologists who 
have donated their services to the Hospital 
Amazonico Albert Schweitzer are Rudolf H. 
Bock of Palo Alto and Harold B. Alexander 
of Santa Barbara. 

Most important is the ability to accept 
conditions as they are found, to make do 
with available space and facilities, and to fit 
smoothly into the routine of an ongoing op- 
eration which is already strained before the 
addition of extra professional personnel and 
a heavy load of eve patients. Any visiting 
physician who entertains the idea that he is 
going to be God's gift to the hospital and the 
natives should have his head well shrunk be- 
fore embarking on this serious challenge to 
his skill and adaptability. Patients who have 
almost nothing but life itself are perhaps the 
most deserving of the best health care that 
can be provided. 

The permanent staff of the Hospital Ama- 
zonico consists of native Peruvians and Eu- 
ropeans, including German, Swiss, Swedish 
and Danish nurses, technicians and dieti- 
tians. German, Spanish and English conver- 
sations blend and intermingle at meal times, 
which are marked by tasty fare. One is al- 
ways dead tired and hungry by supper time. 
Good soups, rice and meat dishes, and fresh 








fruit have restored us for making ward 
rounds after supper. 


The day ends quickly in the tropics. The 
equatorial sun plunges in a vertical descent 
behind the horizon, and the Southern Cross 
constellation soon appears in the sky above 
the 100-foot-high kapok trees. The booming 
night noises of the jungle and the smoke 
from the thatched huts of the Indians fill the 
ears and nostrils of the visitor, With the 
day’s work done, it is time for the staff to 
make a choice: one can go to one of the vil- 
lage cantinas for a cerveza (beer), or to the 
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Binders’ hospitable living room to listen to 
classical records, or to a comfortable bed for 
a well-earned night of sleep. 

Much can be told of this corner of Peru, 
but every tale begins and ends with the jun- 
gle. To the native, the jungle is an enemy of 
survival and a harsh home. In the jungle 
Theodor Binder has come to know the fulfill- 
ment of his dreams and has paid the price 
for it in loss of health and stamina. This 
woefully overworked man has brought com- 
passion and skill to a place of misery; com- 
mitted to humanity as he is, he has no choice 
but to continue to give of himself. There is a 
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place beside him for those who are like- 
minded, those willing to add their contribu- 
tions to the brave efforts of this dedicated 
men, his devoted wife, and their staff. 
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OPHTHALMIC MINIATURE 


A child of two years old was admitted into the General Infirmary on 
account of a congenital cataract in each eye. She could discern a glaring 
light, as a lighted candle, or burning coal; and could also, in a strong 
light, discern some of the most vivid colours. The motion of her eyes 
was usually parallel, but she often placed them for a short time in dif- 


ferent directions, as if she was looking at two different objects. 


rolled them about much, which made her sometimes appear like an idiot, 
though she was a very sensible child. She was often moving her hand 
with rapidity before her face, when placed opposite a window, and 
delighted to blow out a candle, and do other tricks, that made a varia- 


tion in the sight which she possessed. 


I attempted to couch her left eye but was repeatedly prevented by the 
difficulty of holding her steady, and by the power which she had of 
retracting her eye within the orbit, and thereby rendering the con- 
junctiva flaccid. She could do this to so great a degree, as sometimes to 
hide the whole of the cornea by the wrinkled conjunctiva which then lay 
in folds before it. I once succeeded so far as to penetrate the eye with 
my needle, and just move it through the cataract ; but her wriggling mo- 
tion made any continued attempt to depress the cataract hazardous. 

About three years afterwards, being in the neighborhood of the child’s 
parents, I looked in upon them for the purpose of seeing the child and 
was greatly surprised to find the left eye, into which I had introduced 


my needle, almost clear. 


continued. 


The rolling motion of the eyes still 
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GULHAN SLEM, 


STUDIES OF OCULAR LEPROSY 


Erzurum, 


Leprosy, one cause of ocular disease and 
loss of vision in many parts of the world, 
<o particularly in Africa and Asia, may affect 
¿othe skin, mucous membranes, peripheral 
nerves, as well as almost any part of the eye 
and ocular adnexa. Of the several types of 
© this disease, lepromatous and tuberculoid are 
> most common. About 90% of lepromatous 
lepers have ocular complications and, of 
these, about 3066 are blind. In contrast, eye 
involvement is rare in patients with the tu- 
< berculoid type of leprosy. 
Leprosy is endemic in the east and south- 
east sections of Turkey. It is estimated that 
more than 14,000 Turkish patients! suffer 
from this disease. The incidence is probably 
much higher, however, for only a small per- 
centage of cases have been verified. 
Although many Turkish authors?? have 
reported eye involvement in patients with 
.. leprosy, no systematic clinical study of the 
| ocular complications in this disease has been 
eported prior to the present investigation of 
88. patients at the Ankara, Istanbul (Ba- 
irkéy ) and Elazig Leprosariums. 
© This paper will discuss only briefly the 
~~ ocular lesions most commonly found in lep- 
rosy, 















“1? such as the nodules of various sizes 
that affect the eyebrows and eyelids, the con- 
junctival changes, blepharitis, loss and whi- 
tening of the evelashes, entropion, ectropion, 
distichiasis, blepharochalasis, fibrilation of 
the evelids, anesthetic areas of the evelids, 
orbital neuralgia, facial nerve paralysis, ep- 
iphora, lagophthalmos, exposure and superfi- 
cial keratitis and lepromas that cover the en- 
tire cornea. 

Rather, I shall describe in more detail sev- 


Menonin inauma teuas. pain 


ooo From the Department of Ophthalmology, Faculty 
of Medicine, Ataturk University, Erzurum, Turkey. 

~~ Reprint requests to Gülhan Slem, M.D., Depart- 
o-ment of Ophthalmology, Ataturk Univ ersity, Fac- 
`> ultv of Medicine, Erzurum, Turkey. 





Aa 





MLD. 
Turkey 


eral unusual and most interesting findings 
that were encountered during my study, and 
present the results of tonometric and tono- 
graphic studies. 

Of particular interest were two cases in 
which the leprosy was associated with facial 
paralysis, furrowed tongue, chronic facial 
edema and cheilitis glandularis. The cause of 
this combination is symptoms, known as the 
Melkersson-Rosenthal syndrome, is un- 
known. Although many etiologic suggestions 
have been made, no author has previously 
implicated leprosy as a cause, making these 
two cases the first to appear in the ophthal- 
mic literature. 

The iris changes most frequently seen in 
leprosy patients are miliary lepromas, iso- 
lated lepromas and chronic plastic iridocycli- 
tis. Acute plastic iridocyclitis is sp seen 

(three cases in the present study, 1.0%). 
Generally y, this condition becomes E 
apii dude severe pain, E 
lacrimation and pericorneal injection. 

A specific type of iris atrophy, seen in 23 
cases, was an interesting finding in this 
study. If followed almost the same clinical 
course as essential iris atrophy and was 
marked by a patchy degeneration and disap- 
pearance of the iris stroma, followed by loss 
of epithelium and holes in the iris, displace- 
ment of the pupil and ectropion of the pupil- 
lary margin. Gontoscopic examination 
showed adhesions of the tris to the trabecula, 
especially in the area of iris atrophy. Neither 
glaucoma nor inflammation accompanied this 
condition, whose etiology is obscure. It is 
possible that neurotrophic changes in the 
uvea are responsible. Further histopathologic 
studies are needed to elucidate the cause of 
this type of iris atrophy. | 

Most of the eve findings in leprosy are 
limited to the anterior segment of the globe. 
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The fundus rarely shows any changes 4 to 
5%,134 only two types having been de- 
scribed. In examining the fundus, the pupil 
should be dilated as widely as possible. Indi- 
rect ophthalmoscopy using scleral indenta- 
tion is most helpful in examination of the 
peripheral retina and the adjacent ora ser- 
rata. 

The ophthalmoscopic fundus changes in- 
clude whitish refractile deposits, most nu- 
merous in the lower temporal quadrant, and 
small, yvellowish-white, round pearls which 
produce no reaction and are surrounded by 
no pigment clumps.*° 

Duke-Elder!® described a condition called 
“choroiditis leprosa praecox,” which must be 
a rare fundus lesion since there are only a 
few reports in the world literature, and I 
saw only two cases. Pigmentation surround- 
ing a large, yellow-white, atrophic, choriore- 
tinal scar characterizes this condition. 

Chatterjee and Chaudry’? first described 
hypopigmented patches in ocular leprosy. 
These flat lesions lie beneath the vessels and 
are scattered all over the fundus. The one 
case I saw is the fifth to be recorded. 

The seventh, or facial, nerve is the motor 
nerve to the orbicularis oculi muscle. If it is 
weak, the evelids cannot be closed properly. 
The loss of tone in the eyelids causes the 
lower punctum to drop away from the 
globes. Tearing usually results. 

Inadequate closure of the eyelids (lago- 
phthalmos) leaves the cornea exposed. Al- 
though disease of the orbicularis oculi mus- 
cle or facial nerve paralysis can cause this 
condition, the lagophthalmos in leprosy usu- 
ally is the result of factal nerve paralysis. 
Ectropion nearly always accompanies lago- 
phthalmos ; however, only five of 82 cases of 
leprous lagophthalmos in this series showed 
both entities. 

To understand why ectropion did not ap- 
pear in the other 77 cases, the orbicularis 
oculi muscles of 37 patients were studied 
histopathologically. Sections from’27 (73%) 
of the 37 muscles showed atrophic areas in 
the muscle bundles, degenerative changes in 
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the muscle itself, round-cell infiltration, 
fibrosis, increase of connective tissue, endo- 
thelial proliferation of the vessels and lepro- 
mas containing bacilli in various numbers. 

These findings suggest that facial nerve 
paralysis is not the sole cause of the clinical 
picture seen in lagophthalmos due to leprosy 
but that inflammatory lepromatous changes 
within the orbicularis muscle itself may also 
be etiologic factors. A review of the litera- 
ture indicates that histopathologic studies on 
the orbicularis oculi muscles of lepers have 
not been reported previously. 


TONOMETRIC INVESTIGATIONS 


Because of atrophy and hyalinization of 
the ciliary body* glaucoma is rarely found in 
leprosy. For this reason, perhaps, there is no 
record in the literature of systematic tono- 
metric and tonographic studies of leprous 
patients. Tables 1 and 2 show the intraocular 
pressures in 38 eyes of lepers, as measured 
with a Schidtz tonometer. Of these 38 eyes, 


TABLE 1 
TONOMETRIC RESULTS 





amt ALAIN ERIS OEY ERPE PE PE OI PEEL AAAA AAAA ARIS AAAA AA ea aieri adana Pes irene deere maneverry ana orn aaa 


Right Eye 


Subject {mm Heg, (mm He, 
Schigtz) Schiøtz) 
1 5.0 6.5 
2 6.0 8.0 
3 125 7.0 
4 6.0 5.0 
5 5.0 _ 
6 4.5 6.0 
7 5.0 6.0 
8 6.5 6.5 
9 7.0 6.0 
10 7.5 6.0 
it 6.0 8.0 
12 6.0 7.0 
13 §.0 5.0 
14 4.5 6.0 
15 6.5 8.0 
16 6.5 8.0 
17 8.0 7.0 
18 10.0 — 
19 8.5 8.5 
20 12.5 8.5 
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TABLE 2 
DISTRIBUTION OF TONOMETRIC RESULTS 





Intraocular Pressure 
(mm Hg, Schi¢tz) 
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© 17 were normal. The measurements in the re- 
- maining 21 eyes suggested that the patients’ 
disease could result in secondary glaucoma. 


TONOGRAPHIC INVESTIGATIONS 


As Tables 1 and 2 show, the intraocular 
pressures were usually lower than normal. 
To explain whether these low values were 
due to alterations in the drainage or in the 
ecretion of aqueous, tonographic investiga- 
ions were made on 49 eyes. 







DISCUSSION 


~The tonographic studies (Tables 3, 4, and 
=. 5) showed that the C (outflow) values in 36 
eyes were within normal limits. Although 13 
eyes (259) had a C value between 0.02- 
0.15, no increase in intraocular pressure was 
noted. In spite of large peripheral synechias, 
in one eye with a C value of 0.03 (No. 5) the 
Schigtz pressure was only 5.0 mm Hg. Since 
values of C below 0.10 indicate glaucoma, 
those between 0.10-0.15 probable glaucoma, 
and those above 0.15 normal, the present pa- 
tients would be diagnosed as having glau- 
coma—which none of them showed. Study 
of the F values explained this contradiction. 
With the exception of three eyes (No. 10, 
12. and 13), the inflow (F) value was far be- 
ow normal, indicating a significant decrease 
n aqueous production, which was found to 










TABLE 3 
‘TONOGRAPHIC RESULTS 
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oa C Value F Value 
L RE 0.28 0.11 
LE 0.33 0.33 
2, RE 0.09 0.14 
LE O.11 0.22 
3. RE 0.02 0.07 
LE 0.03 0.09 
4. RE 0.18 Q.61 
LE 0.18 0.61 
SRE 0.03 0.03 
LE 0.03 0.03 
6. RE 0.45 0.18 
LE mr 
7. RE — _ 
LE 0.09 0.15 
8. RE 0,20 0.68 
LE 0.36 0.25 
9 RE G11 0.14 
LE 0.43 1.37 
10. RE oe _ 
LE 0.54 3.18 
11. RE 0.37 1.85 
0.32 1.93 
12, RE 0.29 2.6i 
LE 0.15 0.45 
13. RE 0.42 2.94 
LE 0.31 1.55 
14. RE 0.31 1.55 
LE 0.36 1.08 
15. RE 0,24 1.44 
LE 0.26 1.56 
16. RE 0.26 0.26 
LE 0,15 0.15 
17. RE 0.46 0.92 
LE —— -l 
18 RE a _ 
LE 0.46 0,92 
19, RE 0.32 1.92 
LE Q,.1i 0.22 
20. RE 0.13 0.26 
LE 0.19 Too low, not measurable 
21. RE 0.29 0.58 
LE 0.07 0.07 
22. RE 0.17 1.19 
LE 0.25 0.75 
23. RE 0.28 Too low, not measurable 
LE 0.24 Too low, not measurable 
24. RE 0.35 0.70 
LE 0.35 0.70 
25. RE 0.19 0.19 
LE 0.35 0.70 
26, RE 0.30 0.90 
LE 0.36 1.08 ae 
27. RE 0.34 Too low, not measurable: 
LE 0.40 0.80 © Se 








TABLE 4 
DISTRIBUTION OF C VALUES 
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No. Eyes C Values 
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Higher than 0.15 





TABLE 5 
DISTRIBUTION OF F VALUES 


No. Eyes F Values 
3 Normal (2.124) 
1i Lower than 2 
31 Lower than 1 
4 Too low, not measurable 





be in direct proportion to the C (outflow) 
values. 

However, the very low intraocular pres- 
sure values suggest that the compensatory al- 
terations in the outflow mechanism are not 
very efficient. 

Atrophy of the ciliary body with hyalini- 
zation in leprosy decreases the secretion of 
aqueous and thereby decreases the incidence 
of glaucoma. The present tonographic stud- 
ies are the first to confirm this histopathologic 
fact. 


SUMMARY 


Investigation of the eyes of 388 Turkish 
patients suffering from leprosy revealed 
some rare and interesting ocular lesions, in- 
cluding Melkersson-Rosenthal syndrome, 
acute diffuse plastic iridocyclitis, miliary le- 
proma of the iris, an unique type of iris 
atrophy that produces iris holes and hypo- 
pigmented patches in the fundus and cho- 
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roiditis leprosa praecox. 

Histopathologic studies of the orbicularis 
oculi muscle in patients with lagophthalmos 
suggested that myositis rather than facial 
nerve paralysis was responsible for the clini- 
cal picture. 

Tonometric examination of 38 eyes 
showed abnormally low pressures, and tono- 
graphic studies of 49 eyes demonstrated that 
both aqueous production and drainage were 
diminished in leprosy patients. 
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Chicago, [limos 


The paper originally written for this spe- 
cial issue to honor Algernon B. Reese was 
entitled “The poems of T. S. Eliot: As an 
ophthalmologist sees them.” By quoting 
from his poems, I attempted to show that 
T. S. Eliot was a visual poet, most versatile in 
using words to create visual impressions. 
The paper pointed to Eliot’s concerns for 
those who are blind, whether physically, 
spiritually, or societally. It included some 
philosophical quotations that seemed to be 
peculiarly pertinent to the practice of 20th 
century medicine. In it was a plea for the 
union of art and science. 

Finally, I did not hesitate to imply (subtly, 
of course) that I was terrifically intellectual 
just to be writing about Eliot’s poetry which, 
together with his plays, I enjoy. I like his in- 
verted sense of humor and his great concern 
with cats. I was such a faithful Eliot fan in 
college that I “cut” Embryology-5A to attend 
.. English-32A. The result was an “A” in En- 


glish and a “C” in Embryology. And, as a 


matter of fact, I still prefer T. 5. Eliot to 
mesenchyme. 
coo Dr. Ira Jones must also have pleasant 
memories of English-32A for, when he 
asked if I would contribute to this fest- 
schrift for Dr. Reese and I suggested a pa- 
per on the poetry of T. S. Elot, he agreed 
with the idea. 

So, in February, I took a week’s vacation, 
retreated to my farm in Wisconsin, hunted 
up the notes from English-32A and spent a 
week rereading The Complete Works of 
T. S. Eliot, underlining in red ink each line 
that seemed to advance my theme. After this, I 
consulted with my ghost writer, who doubles 
as my mother, and who has had some experi- 
ence in editing papers by ophthalmologists. 

She was amenable and agreed to help with 


Reprint requests to Thomas Chalkley, M.D., 
North Michigan Avenue, Chicago, Illinois 60611. 


saw 





the project, although she is not too keen on 
T. S. Eliot; he depresses her; she prefers 
Keats. However, as I said, she was game and 
so when my wife, Barbara, and I went to the 
International Congress in Mexico City we 
left behind a somewhat grim “Grannie,” for- 
tified by a ream of paper, a typewriter, her 
copy of T. S. Eliot, and, of course her 
granddaughters and the dog for protection. 

Upon our return, I was delighted to find a 
completed draft of the paper (although the 
“oranddaughter-sitter” was exhausted). 
After some polishing, the manuscript was 
submitted to the JourNAL and accepted. A 
copy of the paper was also sent to T. S5. El- 
iot’s publisher with a request for permission 
to quote from the poems—a mere formality, 
I thought, to keep me out of jail. 

To my astonishment and disappointment, 
Mr. Harcourt, or Mr. Brace, or maybe Mr. 
World, Inc., felt that the paper was too 
heavy on Eliot and too light on Chalkley 
(which is a very high compliment) and that, 
therefore, it posed a threat to something or 
other (I am still not sure what). Permission 
to publish the paper was categorically re- 
fused. 

I was dismayed; I was heart broken; I 
was mean to the dog and grumpy with my 
wife. What’s more, my ghost writer said 
“Hrump! You should have done Keats; he’s 
been dead longer.” 

This gave me an idea; perhaps I would 
redo the paper but, instead of Eliot, I would 
take Walt Whitman who has also been dead 
longer. A brief review of his poems con- 
vinced me that Whitman was good on grass 
and leaves and things but not very interested 
in eyes. I then considered Sandburg, but he 
only wrote about Lincoln and fog and hog 
butchers. I was desolate. | vowed to give up 
poetry and return to ophthalmology. 

Which I did. And, as I was soothing my 
sorrow by reading the “Yellow Journal’— 


S 











436 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Eureka! It was there I discovered a poet 
who wasn’t copyrighted; a poet whom I 
could quote to my heart’s content—the poet 
laureate (by his own admission) of ophthal- 
mology, Algernon B. Reese. 

Herewith, I wish him well as I quote the 
verse that ends his delightful paper, “Seren- 
dipity: Remarks made on acceptance of the 
Proctor medal”: 
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Toss me your posies today 

Whether pink, or white, or red; 

I would rather have one blossom now 
Than a truck-load when I’m dead. 


TF ys “he ee EH 
REFERENCE 
1. Reese, A. B.: Serendipity: Remarks made on 


acceptance of the Proctor medal. Am. J. Ophth. 46: 
156, 1958. 
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OPHTHALMIC MINIATURE 


A few decades ago the etiology of iridocyclitis was the subject of a 
lively polemic between European and American ophthalmologists. For 
the European, the culprit was always tuberculosis; for the Americans, 
focal infection. 

Bietti, at that time the youngest assistant of the Eye Clinic in Naples, 
sought to clarify the topic with the following experiments. He sensitized 
rabbits with horse serum and then applied a pencil of dry ice to the ciliary 
region. All the rabbits developed acute iridocyclitis. Bietti was very pleased 
with these results but the satisfaction was short lived. Being a careful 
investigator, he repeated the experiments on nonsensitized rabbits. They 
all developed iridocyclitis. 

Thus the immunologic factor having been excluded, the results of the 
study appeared to be entirely negative. However, while studying the evo- 
lution of the inflammatory process microscopically, he noted that after 
two months a scar formed, matting together the choroid and retina while 
the sclera was undamaged. A new thought occurred—would such a scar 
seal a retinal tear ? Would it be completely watertight ? 

In 1933, he published his first study of the treatment of the detached 
retina with cryosurgery. The idea to try the new method in the treatment 
of glaucoma came only later. 

Vogt had shown that one can lower the intraocular pressure by trauma- 
tizing the ciliary body with perforating diathermy. It was an easy step 
for Bietti to substitute freezing for the harsh action of diathermy. 

In 1947, he read a paper before the Italian Ophthalmological Society 
showing that carbon dioxide snow, applied to the intact conjunctiva in 
the ciliary region, lowered the intraocular pressure. 

Thus, having started on a search for an elusive, etiologic factor in 
uveitis, Bietti found a new, multipurpose surgical procedure, 

Contributed by Bruno S. Priestley, M.D. 
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A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5%. 
Preservatives: Methylparaben and Propylparaben 














VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


+ 


Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


& 


Helps maintain a tight 
lens fit 


Index of refraction 1.336 


* 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4% ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street + Quincy, Mass. 02169 
Area Code 617 + 479-2680 
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FROM “HOVOCO” ... where leadership and experience work for you — 


Get a bright 


new focal 
center for 
your oflice 


This modern 

Trial Lens Cabinet combines highly 
functional engineering with 
handsome design. 


it holds everything you need for the normal exter- 
nal eye examination. This includes a dust-proof 
compartment for any standard Jens set, plus two 
large drawers to store your refracting instruments. 
Other diagnostic instruments can be placed in the 
divided lower locker. A built-in control panel sup- 
plies power to the instrument receptacles at the 
side of the cabinet. And a lid opens at proper 
height to form a solid writing desk. 


When ordering your cabinet, specify the instru- 
ments and handle size you use, and indicate either 





RSS 


left or right side attachment. Optional feati 
additional cost are a set of castors, switct 
control of overhead lights and auxiliary 
ment. Choice of walnut or birch finish. 


Power: 110/115 volt AC only. 


Diagnostic instrument Power: Automatic Transform 
supplying 3, 6, or 12 volts. 


Dimensions: 2514" wide: 4344" high; 1642" deep. 
Writing Shelf: 2334" wide; 134%” deep; 29” from fic 
Weight: Net 85 lbs. Shipping 90 Ibs. 


Dimmer: For overhead illumination (3 way) 
or reading lamp. Specify which. Optional extra. 


TRIAL LENS CABINET without cheapie 
TLC. 


TRIAL LENS CABINET 

with transformers for two instruments and thi 
switches 

FU E e EE ete ee es Se eS $360. 


H. O. V. Optical Co., Jnc. 


137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-C 


oui Gu y OPTICAL CO., INC. 
OPTICAL 


167 Willis Avenue 


BP ics 


2305 South Main 
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Jenkel-Davic 


OPTICAL COMPAN’ 


366 Post Street 
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__Satisfie d Wi E 
iust being fi irs 


Our researchers are still creating more 
firsts for your contact lens patients. 









CLENS” The first cleaning solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 


by its thorough cleansing action. 


SOACLENS” The first combination soaking-wetting solution adjusted to the 
proper pH, eliminates necessity for application of separate wetting 
solution, and allows insertion of lens directly from a Soaclens 
bath. 


ADAPT” The first cushioning solution. Effectively reduces lens sensation 
and over-awareness. Ideal during adaptation and for chronic prob- 


lem cases. Helpful, too, in providing extra comfort for well- 
adapted wearers. 


-+ 


4 Write for literature and clinical samples: 


Burton, Parsons & Company, ING. Manutacturers of Ethical Pharmaceuticals Since 1886 
WE WASHINGTON, D.C. 20027 m MONTREAL, P.Q., CANADA m MUNICH, GERMANY 





Occupational 
vision studies 


{From Study #9,Volume H, 


Guide to Occupational 
and Other Visual Needs) 


Letter carrier 
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Did you know that your mailman has a very complica 
demands on his vision? Most people think of the let 
as a person whose sole work is delivering the mail, t 
not so in most post offices. 


The mailman also sorts letters — into bundles or in 
pigeonholes, using his intermediate vision both abo: 
below eye level. He may re-direct or forward mail. He 
have some desk work. 


When working his route, the mailman must read stre 
often under varying lighting conditions and he may < 
drive a truck or small cart. 


All these duties create vision demands at near, as W 
reads addresses on letters; at arm’s length, when sc 
and at longer distances, when making his rounds. Ar 
or not, the refractionist can provide the letter carrie 
highly efficient vision for all these tasks .. . by choo: 
the remarkable range of multifocal lens forms manu 


sterile, disposable cautery designed especially 


or the ophthalmic surgeon 


ptemp offers the ocular surgeon these important advantages... 


otimali temperature | maneuverable with no cumbersome cords 
ptemp is only 300°C at the tip.. hot enough to get in the way. 

br instant occlusion of individual 
apillaries, ‘cool’ enough to minimize 
amage to surrounding tissues 


sterility, economy 

Optemp is sterile as received, eliminates 
the possibility of cross-infection... 
xcellent visibility battery powered and inexpensive, it saves 


jpvemp, with an elongated operating tip, on resterilization and reprocessing. 
fers the surgeon an unrestricted Ask for Optemp at your focal hospital and 
id of vision....the instrument, being light see why it's the dependable ophthalmic 


yeight and well balanced, is easily _. cautery that meets your needs in every way. 
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FLOW CARE 


= simplifies the 
ins and outs 


f 
contact 








hy-FLOWe Wetting 

Solution—mildly hyper- 
tonic (exclusive) with in- 
creased antimicrobial activity. 
The solution that loves the eye 
... mildly hypertonic and formu- 
lated to be like natural tears. Not only 
wets the lens as it should be wetted, but 
soothes and lubricates to make lenses more 
comfortable longer. Wearers soon recognize 
there is a difference. 

duo-FLOWée The first effective and safe 
solution for both cleaning and storing of 





lenses. 


contact lenses. Provides 
complete cleansing activ- 
tivity and germicidal hydra- 
tion for lens storage—a logical 
two-in-one operation. 
porta-FLOWe The combination kit 
for spray cleaning and safe storage of 
lenses in the same tiny unit. Hermetically 
sealed storage chamber makes it leakproof. 
Virtually eliminates loss and damage...lenses 
are always protected. 
The FLOW combination—easy, simple care 
for comfortable lens wear. 


FLOW PHARMACEUTICALS, INC. 
Mountain View, Calif. 94040 
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An Urhan* modified Zeiss 
or Cine-Barraquer microscope 
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The crystal 
drop assures 
stability 


As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- 
peutic effect, first drop to last. 








4 La 
th ee sa 
bioiih daw <2 


PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 





assuring the physician exact evaluation ~~ = 

of therapy. Available in 5* strengths, in os 

15cc color-coded vials, nationwide and iii : 

in Canada. ~~ 

*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate : 

1% 04% Epinephrine Base}. PERSON 
s 

Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY ING 

caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RI 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 9120 
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Whats the big secret’? 


















It's the amazing Auto Edge* 
so secret, that only a very 
few highly trained tech- 
nicians see it in actual 
operation. 


Obrig/Medical’s Auto 
Edge* is the most 
advanced contact lens 
edger in the industry 
today. Aside from its 
ability to complete 
the delicate edging 
process with as- 
tounding accuracy 
and repeat- 


ability, the fact that less 
than 5 lenses out of 30,000 
ever require additional 
edging makes it .0001675% 
short of being infallible. 


Imagine, lens after lens 
with same edge quality. 


Even though the 
Auto Edge* is not on 
public display, you 

can find more 

detailed 
information by 
request. 





Obrig Laboratories, Inc. Medical Contact Lens Service, Inc. 
P.O. Box 1899 P.O. Box 1321 
Sarasota, Florida 33578 Milwaukee, Wisconsin 53201 
Milton Roy Companies 
. Milton Roy registered TM 
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Cryophake 


. Sterile, disposable cryoextractor. Developed by R. David Sudarsky, M.D. 


minimizes complications y” 
in cataract surgery : 


Experience has shown that the incidence 

of capsule rupture and vitreous loss is 

considerably lower when the lens is removed by cryoextraction 
rather than with forceps or erisiphake. 
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ccidental ahesions easily freed without loosening bond on lens 
' instantly ready for use 
small, fits the hand comfortably 
> designed with a small tip, gives good visibility 
> light in weight, easily maneuverable 
pre-sterilized, less chance of infection 
' inexpensive 


Available only from Alcon Surgical Products Division Sa 
Ask for Cryophake® at your hospital. 
For more information write: 


Surgical Products Division, Alcon Laboratories, Inc. Mes, 
P.O. Box 1959, Fort Worth, Texas 76101 i 


Surgical Products Division, Alcon Laboratories, Inc. 


sive, vital ingredient that has be 


T kL r es ‘ite pomp es 
ivis lens for more than half a centu! 


mis -.. developer of D-style lenses and of Sentinel’ Identified Lenses 


el® Identified Lenses / CV® Lense ite-Gard® Absorptive Lenses Mello Lite® Absorptive Lenses 1i-Lite® Plastic Lenses 
evelopment Programs 








BRITISH JOURNAL OF OPHTHALMOLOGY 


This Journal publishes original articles on every aspect of the ophthalmo- 
logical sciences by practising ophthalmologists and research workers all 
over the world. While welcoming reports on experimental work, the 
editors nevertheless pay special attention to the practical problems of 
eye disorders and their treatment, to give as much help as possible to 
ophthalmic surgeons and all concerned with clinical ophthalmology. All 
articles are in English and carry summaries wherever appropriate. 

Book reviews, shorter notes, and correspondence also appear at frequent 
intervals, 


Published Monthly Annual Subscription $23.00 


OPHTHALMIC LITERATURE 


OPHTHALMIC LITERATURE is the key to virtually all published 
information on ophthalmology. Each issue consists of carefully prepared, 
informative abstracts in English of relevant articles in medical and 
scientific journals throughout the world; each abstract is classified under 
one of forty specific headings, with cross references where necessary. 
Summaries of new books and new editions on the subject are included 
under the appropriate headings. An author index is also included in 
each issue. 


In its comprehensiveness OPHTHALMIC LITERATURE is unique 
among abstracting journals in the world. 


Six issues a year, plus index Annual Subscription $23.00 


These two world famous ophthalmic journals can be ordered 
at the special combined subscription rate of: $40.00, 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOURNAL, 80 Brighton Avenue, Boston, Mass., 02134. 
Subscriptions for all other countries should be ordered direct from the 
Subscription Manager. 


BRITISH MEDICAL JOURNAL, B.M.A. House, 
Tavistock Square, London, WCIH 9JR, England 


or through any leading subscription agent or bookseller 
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: mr XONİX N0 rta-n k 


For: Indirect Ophthalmoscopy, 
gonioscopy and portable 
refractions 


The XONIX PORTA-PAK is another new* product = = 
from XONIX especially designed for the ophthal- 
mologist. It is primarily to be used with the XONIX 
BINOCULAR INDIRECT OPHTHALMOSCOPE, or, other — 
indirect ophthalmoscopes. 

The XONIX PORTA-PAK allows the ophthalmolo- 
gist to move about freely and make hospital rounds 
without the inconvenience of carrying a bulky trans- 
former and searching for an electrical outlet. 

The XONIX PORTA-PAK is excellent as a teach- 
ing aid for indirect ophthalmoscopy — hospitals, 
schools, courses. 

The XONIX PORTA-PAK is well suited for sales 


representatives to demonstrate indirect ophthal- 
moscopes or gonioscopes. 














“The XONIX PORTA-PAK was first introduced 
at the AAGO National Meeting in Las Vegas, 
October, 1970. 





FEATURES: 


Portable power supply Variable light intensity with "off? position 





114 hours of continuous power at maxi- Fused for extra safety 


light intensity* 
mum light intensity Standard twist-lock plug accommodates 


Rechargeable nickel cadmium batteries the XONIX and MIRA Indirect Ophthal- 
(overnight recharging) moscope; and can be adapted to fit the 
2 years of service under normal use** a a 
Lightweight and comfortably worn for 
extended periods 


Worn in pocket, or, worn with comfort- "Operation etter than maximum Intensity 
will exten è ours considerably. e 
able shoulder strap batteries have a capacity of 4.0 ampere- hours. 


; i **if the battery is discharged and charged every 
luminum construction assures working day, the batteries should give satis- 


factory service for at least 2 years. 





= 7 For additional information, call or write: X () N I xX INCORPORATED ~ 


4p, 124 Calvary Street, Waltham, Massachusetts O2154- 
(617) 891-6811 








rare thinagee 














extension of the user's eyes, hands, and mind. 


this. principle. - 


a inexperienced users. 





: No. 8: 3-CHOME, NIHONBASH-HONCHO, 
| CHUO-KU, TOKYO 103, JAPAN 





a owas AMERICAN CORPORATION 

os Gamera and Optics Division ~ 

45 Wo 34th St, New York, Ni Y. 40001, U.S.A. 

KEELER OPTICAL PRODUCTS, INC. 

... $536 Baltimore Ave.) Phila, Pa, USAS 
0, DAVIS KEELER LTO, 

-ondon W.1, England 

UNEAU & COFFIGNON: 
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Milano, Italy 











To be ful lly meaningful to the medical I profes- 


i Fluorescein : Phategraphy, By : simpl y adana 
sion, all instrumentation must function: as anoo 


-< an auto-wind back, filters, and a quick-cycling 
3 power unit, the RC- 2 becomes a  awees: To es 


he Kowa RC-2 fundus camera oy ee ae cein n photographic instrument. 


+ Fundus and External Photography The basic: oe 
RC-2 incorporates every conceivable advance You í 60-second oe photogr phe 
in optics, mechanics, and electronics. Standard Lee 
re built-in flash, 2X magnifying lens, automatic = 
ame numbering. for patient coding, and more, . _ made Kowa's Ace the Mandard on whi 
will produce impercabia ` 35mm results even aes 


7 - Polaroid® Photography | An attachment sive 


oe your area. E ~ a 


AMPLIMEDIGAL BAL o 


CUAMERIS INSTRUMENTEN NV 
Utrecht, THE Netherlands 
GENERAL OPTICA 0 

“Barcelona-§, Spain- 

Gi HERBERT. SCHWIND- ; m 
, Dammer Wag 37, Postfach 18, Ww. Germany 





fundus camera 


ce The simple approach 

-to fundus and | 
_ fluorescein 

"photography. 
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To see why he bie. systems approac h 


VAN HOPPLYNUS SA 
coio Bruxetes 4, Belgium 7 i 
-O OPTIKER RYSEA 
< St Galen, Switzerland on 
IMPERIAL OPTICAL COMPANY, a Py, 
‘Toronto, Ontario, Canada Ae 



























l fA minimize trauma 
ie to Bepenion during surgery 


ugh a oD a micron filter to eliminate lint or other 
ticulate matter. The dispenser itself is sterile and 
an be placed directly in the sterile field. — 
Simplifies irrigating procedure 
BSS is supplied in a sterile, self-contained plastic dis- 
_ penser with a special adapter designed to accept 
‘Luer-Lok® hub irrigating cannulas. Just snap on the 
cannula, check for patency and irrigate. There is no 
need to transfer buik solutions to small bottles or ir- 
rigating bulbs; no risk of introducing airborne con- 
taminants. 











in surgery—Be Sure to Specify... 
BSS {Balanced Salt Solution, Alcon). 


INGREDIENTS: Ea 
„chloride 0.07% 











mi contains sodium chloride 0.490%, potassium 
, calcium chioride 0.048%, magnesium chicride hexa- 
3 0%, sodium acetate 6.390%, sodium citrate dihydrate 
A W, CONTRAINDICATIONS: None known. PRECAUTIONS: {H Since BSS 
#ontains no preservative, it should never be re-used. (2) Before use, 
check for patency. (3) To prevent aspiration, remove needle-irom the 
eye before releasing pressure. {4} Do not use if seal or cuter vial is miss 
“ing, or broken. Open under aseptic conditions omiy. 


whe ril, D. L, Fleming, T. C, and Girard, L. J: Am. J. Ophth. 49 895-903, j 
“No. 5, Part |, May 1960. : 


uer-Lok is a registered trademark of Becton, Dickinson and compan i 
















Surgical Products Division, W Alcon Laboratories, Inc. 


Increased patientcomfort with former EPITRATE (epinephrine 
no sacrifice in stability bitartrate 2%) ] 

To observe the therapeutic 
effects and your patients’ 
acceptance of NEW EPITRATE, 
request atrial supply by 

writing to: 


E low buffer capacity assures 
patient acceptance 


E stability is maintained with- 
out refrigeration 


E new formulation EPITRATE The Ophthalmos Division 
(epinephrine sulfate) —content AYERST LABORATORIES 
of epinephrine baseis 1.1% 685 Third Avenue 

[exactly the sameasin New York, N.Y. 10017 
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BRIEF SUMMARY 
Description: A sterile, aqueous ophthalmic solution of 
epinephrine sulfate containing epinephrine base 1.1% 
same base content as in previous formulation of EPI- 
TRATE (epinephrine bitartrate 2%). Also contains: chlor- 
-obutanol (chloral derivative) 0.5%, sodium bisulfite, and 
disodium edetate. The pH is adjusted with sulfuric acid. 
Requires no refrigeration. 
Actions: EPITRATE acts upon the secretory mechanism 
of the eye to reduce the rate of formation of aqueous 
-Rumor which, in turn, reduces the intraocular pressure. 
EPITRATE may also, after several to many months of 
‘continuous therapy, decrease intraocular pressure by 
‘improving aqueous outflow facility. 
indications: EPITRATE is recommended for the treatment 
of chronic simple (open-angle) glaucoma. It may be 
prescribed alone, with miotics, with carbonic anhydrase 
inhibitors, or with both. . 
. Contraindications: Prior to peripheral iridectomy, an 
“epinephrine preparation is contraindicated in eyes that 
“are capable of angle closure, since its relatively weak 
ydriatic action may, nevertheless, precipitate angle 
‘Block. Gonioscapy should be carried out on all patients 
before initiating therapy. 
larnings: Topical use of epinephrine in any form should 
interrupted prior to general anesthesia with certain 
thetics such as cyclopropane or halothane which 














ra e e pinephri n 






sensitize the myocardium to sympathomimetics. 
Precautions: EPITRATE (epinephrine sulfate) should be 
used with caution in the presence of hypertension, diabe- 
tes, hyperthyroidism, heart disease, and cerebral arterio- 
sclerosis because of the possibility of systemic action. 
Adverse Reactions: As with other epinephrine solutions, 
transitory stinging on initial instillation may be expected. 
Headache or browache frequently occur on beginning 
EPITRATE therapy, but usually diminish as treatment is 
continued. Conjunctival allergy occurs occasionally. Pig- 
mentary deposits in the lids, conjunctiva, or cornea may 
occur after prolonged uses of epinephrine eyedrops. 
in rare cases, Maculopathy with a central scotoma may 
result from the use of topical epinephrine in aphakic 
patients; prompt reversal generally follows discontinu- 
ance of the drug. Systemic effects have occasionally 
been reported, such as: palpitation, tachycardia, extra- 
systoles, hypertension, trembling. sweating, and palor. 
Dosage and Administration: Usual dosage: One drop in 
eye, once or twice daily, or as otherwise directed by 
physician. 

How Supplied: No. 1O15—EPITRATE~—sterile, aqueous 
ophthalmic solution of epinephrine sulfate containing 
epinephrine base 1.1% —same base content as in previ- 
ous formulation of EPITRATE (epinephrine bitartrate 
2%). Package containing 7.5 cc. bottle with separate | 
dropper-screw cap attachment. 7046 











When your patient is given DIAMOX 
SEQUELS, acetazolamide is uniformly re- 
leased, with peak concentration at 8 to 12 
hours. Effective reduction of tension (12 to 
62 per cent in chronic simple glaucoma) 
may be prolonged for as long as 18 to 24 
hours. This prolonged effect allows twice- 
daily dosage for convenience. It is also an im- 
portant consideration for the patient’s rest. 

DIAMOX SEQUELS are indicated for both 
short-term (1 to 6 weeks) and long-term 
treatment of chronic simple (open-angle) 
glaucoma and secondary glaucoma. DIAMOX 
does not interfere with other forms of therapy 
designed to improve the outflow. A comple- 
mentary effect is frequently obtained when 
DIAMOX is used in conjunction with miotics. 


Contraindications — Situations in which sodium and/or 
potassium serum levels are depressed, in kidney and 
liver disease or dysfunction, suprarena!l gland failure 
and hyperchloremic acidosis. Long-term administration 
is contraindicated in chronic noncongestive angle clo- 
sure glaucoma. 


Warning—Although teratogenic and embryocidal effects 


demonstrated in mice at more than ten times the equiv- 
alant theraned§tie cineae hava mnt haen avidanrart in 





humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless 
the expected benefits outweigh these potential adverse 
effects. 


Precautions—Increasing the dose may increase drowsi- 
ness and paresthesia and decrease diuresis. Reactions 
common to sulfonamides may occur: fever, rash, crys- 
talluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, 
pancytopenia, agranulocytosis. If such occur, discon- 
tinue drug and institute appropriate therapy. 


side Effects—During short-term therapy: paresthesias, 
loss of appetite, polyuria, drowsiness, confusion. In 
long-term therapy an acidotic state may supervene. 
Transient myopia has been reported. Other occasional 
reactions: urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, coayulsions. 


DIAMOX* 


Acetazolamide 


SEQUELS 


Sustained Release Capsules 
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Convenience, versatility 
and wider selectiyit 
at your finger 


ASE < The new AO Custo 


The new remote-controlled AO 
Custom PROJECT-Qg HART 
offers instant slid@selection 
at your fingertips. You 
can project individual, 
single line, or grouped test 
characters for any test situa- 
tion. Slide changinghnd test 
time are reduced to inimum 
with remote push-buttom controls. 
Up to 30 slides may be 
programmed in sequence to your 
own preferred testing@echnique. 
The AO Custom PROJECT-O- 
CHART is availablg,in Table, 
Wall, Instrumen tand and 
Floor models. Ch rom five 
American Beauty cãtors. 


For complete informa on the 
new AO PROJECT-GA HART, 
see your authorized AO Fstrument 
distributor, AO sales representative, 
write for our new brochure. 


STM. American Opties! Corp. 


ity AMERICAN OPTI 


CORPORATION 
BUFFALO, NEW YORK 14215 












- PHOSPHOLI NE E IODIDE 0. 03% hind 0. ).06% were g 
-compared with pilocarpi ine 2% ina study of the ~ 
time course of changes in outflow facility and © 
‘intraocular. pressure after single. dose adminis- 
tration in patients with open- -angle glaucoma. 
While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure 

after 24 hours, the effect of pilocarpi ne 2% de- 
clined markedly in the first few hours, and was 
almost completely dissi pated after 24 hours. 

- The action of Phospholine lodide 0.03% was in-- 
termediate between that of Pilocarpine 2% and © 
Phospholi ne lodide O. 06%. f 


An iipon conside rat tio 









Silent 











INTRAOCULAR PRESSURE =mi. Hgh: 
Rg are 


during the night—a ‘ ‘sj ‘lent em 
The longer acting Phosphe 
thiophate iodide): may prote 
nightly insult. A single insti 
or 0.06% strength before r 
through the critical hours, 
-recommended when you ha aT 
tobe inadequate. ee 


When initiating therapy. . Ph pt 
-0.03% can often maintain 24 hou 
intraocular pressure with a single in on 
‘at bedtime. It provides a smooth transiti on to. T 
the higher strengths—0.06%, O. 125%, O. 25% 
—when necessary. When indicated, epinephrine, 
or carbonic anhydrase inhibitors may be pre- 


scribed with any strenght of | Fhospholine.k a 











(echothiophate iodic 
for ophthalmic soluti 


of Phospholine lodide and pilo 
on intraocular pressure control 





PHOSPHOLINE IODI 





(echothiophate iodide) 


for 24 hour control in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
@ for long lasting effect on ocular tension— 
helps protect against a “silent emergency” at night 
@ may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
@ choice of four strengths for individualized therapy— 
may be used alone or as a complementary agent 


BRIEF SUMMARY 

Phospholine lodide® 

(echothiophate iodide) 

in Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
it should be prescribed only after consultation with the 
patient's internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinyicholine 
should not be used concomitantly. in patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium, 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organoéphosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/oca/) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 
ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 


disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recentcontrolled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a} dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 


drug without lens changes; (c) age-related, since lens opac- ; 
ities associated with this medication are virtually unknown ` 


in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. Resistance to the medi- 
cation may appear in some patients after many months of 
therapy; usually the response can be restored by chang- 
ing to another medication for a short time. 

(systemic) Rarely, systemic effects may appear such 
as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 
creased secretion of lacrimal, salivary or sweat glands, 
tightness in the chest, bradycardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 
ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./ Kg, LV.: arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 


acetic acid may have been incorporated téwdjust pH dur- 
ing manufacturing), chlorobutanol (chloral dériva ive), 
mannitol, boric acid, and exsiccated sodium phosphate. ] 
Reference: 1. Adapted from Barsam, P.C., Boston W. 
School of Med.: Time Curves of the Effect of Miotics on 


intraocular Pressure and Outflow Facility, Scientific Exhi- — 


bit, Annual Convention, American Academy of Ophthal- 
mology and Otolaryngology, Las Vegas, Oct. 5-9, 19705 


{Also contains potassium acetate {sodium hydroxide or - 
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ETER MODEL 1C 


LENSM 
e Direct reading system e Internal reading system 
+ Vertex power scale: 0 to + 20 dioptor e Vertex power scale: 0 to + 25 dioptor 





VISION TESTER MODELD " SLIT LAMP 


e Completely enclosed dust-protected Lens ¢ Brilliant and sharp slit image 
system + Simple operation features 

* Conveniently located swing-down Auxiliary è High resolution corneal microscope 
loupes 
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OPHTHALMOMETER MODELI RETINAL CA 


TRC-F 
+ Internal curvature and refractive power scale e Motordrive polaroid and s 
+ Speedy single joystick focusing control adaptor available as opti 
« Pregise measurements and wide measuring | 
oar gs range 


Write or call for descriptive literature on the above 
or on any of the other TOPCON ophthalmic instruments 





l OFFICE & SHOWROOM: 170 FIFTH AVENUE, NEW YORK, N. Y. 10010 
oo Telephone: (212) 924-6366 


instruments | 
> dressings | 
erile scrub suits 
- Sterile gloves 
_ Sterile masks 


may make a m 


of it all 











be sterile..." 


n must be seriously consid- Vander Wyk and Granston’ rep 

ted by all concerned insofar as -71 out of 83 (85. 
ntly possible. [It]... may result ointments tested were uns 
rgical technique ...Those gators, notably Bowman 
use in the environment of 


V ed FDA Papers, May 1970. | methods. 


- Chloroptic® (chloramphenico 
| Sterile Ophthalmic Ointme 


Sterile TEE Ga tme 














Bowman’ have also re 
ointment contaminatio 





This plate w was E prepared froma ... This plate 
commercially available ophthalmic 2 
ointment. The approximate number Allerg: 
of microorganisms and the species was tested 
thereof per gram of cintment were: procedure 
taphylococcus, 250; Achromo- be detected. 
bacter, 100; Nocardia, 50: Actino- E 
myces, 50; Corynebacterium, 50: 
Bacillus, 200; Yeast, 50; Mold, 1900. 


hi 


Contains: chioramphenicol. . . 
chlorobutanol (chloral deriv. as a preservative). 
with: white petrolatum, m mineral oit, e 


Chloroptic™- -P To 
Sterile Ophthalmic Ointment 


-(chloramphenicol-prednisolone} E ao 
Contains: chloramphenicol.. .1 0% ( iOm 1G Gi ay ee 
prednisolone alcohol 0.5%. (Gmg Gm) chlorobutanol 
{chloral deriv. as a preservative). . .0.5% with: 
petrolatum, mineral oil. Eo 






















Contains: atropine sulfate. . .1.0% ii chlorobuta r = 
(chloral deriv. as a preservative)... .0 0.5% with: ooo 
white petrolatum, mineral oil. Es eg 
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If you already have 


this ophthalmic instrument, 


we have 25,999 others 
to choose from. 


The Koeppe Diagnostic Lens, manu- 
factured exclusively by Parsons, is just 
one of over 26,000 ophthalmic instru- 
ments we supply. Everything from the 
little items like Retinoscope bulbs all 
the way up to the big ones like hy- 


equip your entire office from top to 
bottom, but we provide a detailed 


office planning service designed ex- 


clusively for ophthalmologists. Write 


for information on this free service 
-and a copy of our price list. They're 
poth yours for the asking. 


“Kansas City, 


 draulic chairs. And not only can we 


PARSON S OPTICAL LABORATORIES 
441 SUTTER STREET, SAN FRANCISCO, CALIF. 94108 


A DIVISION OF 
OSTERTAG OPTICAL SERVICE, ENC. 
EXECUTIVE OFFICES: 3851 WASHINGTON AVE., ST. LOUIS, MO. 63108 | 


“Kirkwood, Mo. Richmond Heights. Mo. and; Mo. ‘Springfield, Mo. Columbia, Mo.. 
Jefferson City, Mo. Little Rock, Ar \klahoma City, Okla. Tulsa, ee B ni, Hh 
Burlington, Jowa Kansas t . Kansas Coffeyville, Kansas iha; Ni 


dayton, Mo. | 
independence, Moi- 
ouisville, Ky. Paducah, Ky. 


“St. Louis, Mo we 
Carbondale, tlm 
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NEW DEVELOPMENTS . 


ORA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliary body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 








The attachment is shaped like the 3-mirror lens. Half a 
steel-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
fundus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 





THE PERKINS HAND HELD APPLANATION TONOMETER 


+ LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


-GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 


WRITE FOR FREE CATALOGUES 


* 





ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS 
40 WEST 55 STREET : NEW YORK, NY 10019 °° 
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EYELASH REMOVAL 





in exis- 


+ 


dle 
. No puncture 


ing nee 


tself when current flows 
enough to be used by laymen (for cos- 
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SEND PERMA TWEEZ AND ATTACHMENT NOW AN 


BILL AFTER 30 DAY TRIAL 


GENERAL MEDICAL CO,, 
Los Angeles, California 90016 


5701 West Adams Blvd 
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>... -$ 2.50 


30 DAY FREE TRIAL EXAMINATION 
. (MAY BE RETURNED WITH NO OBLIGATION) 


ing Patient) 


« 


PERMA TWEEZ EPILATOR . 
(For Treat 


ATTACHMENT 


ra 

eal 
e 

Lj 


Ld 
* 








at R&D outfit in California 
uld like to say a word about 










Younger Seamless Lenses. ` 


By now you know that Younger Manufacturing is engaged in 
exotic work involving aspherics and other complex optical 
systems, as well as marketing a fine cosmetic bifocal 
known as the Younger Seamless Lens. 

All the highly scientific know-how that is making 
optical contributions to the professions also makes 
possible the consistently fine quality of Younger 
Seamless Lenses. You should know, for in- 
stance, that the front surface accuracy of 
Youngers is held to within millionths; that 
segment size is held to within .125mm and és 
the transition zone to 1.5mm. And the | d 
ten-thousandth lens is just as accurate as the first. 

So how can Younger maintain this fine quality at the same price in today’s 
inflationary market? It’s simple. No salesmen or detail men. No unproductive 
executive burden. The savings go to you. 

Younger’s growth has been due entirely to your acceptance of Youngers when 
a no-sacrifice-of-optics cosmetic lens is indicated. The elimination of the age- 
revealing seg line thus paves the way for eventual acceptance of conventional 
multifocals such as trifocals. 

When you prescribe Youngers, you know there will be no lab, fitting or wearing 
problems and if that one case in hundreds proves us wrong, let us know and 


You don’t tell your ag 
... Why show it 


Younger’s famous wearability guarantee will take care of it. : 

Available both in glass and hard . $ 

resin. Younger Seamless Lenses. / z 
MANUFACTURING CO, > 3788 S. BROADWAY PL. +» LOS ANGELES, CAL. 9000 
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GARAMYCIN sie 
OPHTHALMIC SOLUTION 


Each cc. contains gentamicin sulfate equivalent to 3.0 mg. gentamicin. 








+ 


. See third page following for clinical considerations. 


Introducing a new single 
ophthalmic antibiotic for initial 
treatment of external eye infections 


GARAMYCIN Siimon 


OPHTHALMIC SOLUTION 


Active against gram-positive organisms: 
Including coagulase-positive and coagulase-negative staphylococci, including 


certain strains that are resistant to penicillin; Group A beta-hemolytic and 
nonhemolytic streptococci; and Diplococcus pneumoniae. 


Active against gram-negative organisms: 


Including certain strains of Pseudomonas aeruginosa, indole-positive and 
indole-negative Proteus species, Escherichia coli, Klebsiella pneumoniae 
(Friedlander’s bacillus), Haemophilus influenzae and Haemophilus 
aegyptius (Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella 
lacunata (diplobacillus of Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. 


Although significant resistance in organisms isolated from patients treated with 
gentamicin has not occurred at the present time, this may occur in the future as 
resistance has been produced with difficulty in vitro by repeated exposures. 


Results with GARAMYCIN Ophthalmic Solution 


am panes sin nt nantes AAE iene ier ethan aae naani her naai aa aaa RMI AER RRR TERRE REE RN e e h PENA re UNI VA WN a i aN Š ae ees ASTIE hetero 
ee or Wve raras NGA CHEN a nyani emean 





NUMBER OF NUMBER CURED AVERAGE NUMBER 
PATIENTS TREATED OR IMPROVED DAYS OF TREATMENT 
Bacterial Conjunctivitis 92 86 9.3 
Keratitis and Keratoconjunctivitis 14 13 10 
Blepharitis and Blepharoconjunctivitis Be iZ . 9.1 
fs a a ea cae eal eect oe ce Pa a he Bt ee 
Bacterial Corneal Ulcers 10 7 ES <x 
Meibomianitis 3 3 6.6 
Dacryocystitis 7 Fi 9.5 


(aA RE eG RAR NA ROR mR NARA Ay fe tla ELLIE tec AEN aaaea os a I a ee ea AT ee ee NE 
p PETEN armen e yemen earam eener ansa meere eene mamerne 


*Due to susceptible organisms. 





In acute catarrhal conjunctivitis and episcleritis | 
due to staphylococcus aureus coagulase negative 





In infected bleb (post anti-glaucoma surgery 


due to staphylococcus aureus coagulase negative-streptococcus viridans 





In acute conjunctivitis and dacryocyst 


due to pneumococcus 
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OPHTHALMIC SOLUTION 


See following page for clinical considerations. 
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Introducing a new single ophthalmic 
antibiotic, with broad antibacterial range 
low reported incidence of sensitivity 


and resista nce for initia 





treatment of 


external eye infections: 


Wide range of antibacterial activity against both gram-positive and 
gram-negative organisms commonly found in eye infections and against many 


strains of pseudomonas and proteus. 


Low incidence of sensitization and resistance, as reported in 
initial clinical trials of this new, single ophthalmic antibacterial agent. (Although 
significant resistance in organisms isolated from patients treated with gentamicin 
has not occurred at the present time, this may occur in the future as resistance 
has been produced with difficulty in vitro by repeated exposures.) 


Equal in spectrum to commonly prescribed combinations 
of neomycin, polymyxin and bacitracin or gramicidin; equal in degree of 
therapeutic potential against organisms usually associated with ocular infections. 


Plastic squeeze bottle, sterile, for convenient administration. 


“Due to susceptible organisms. 


Clinical considerations 

Description GARAMYCIN is a bactericidal antibiotic af the 

aminoglycoside group active against o wide variety of patho. 

genic gram-negative and gram-positive bocteria. 
GARAMYCIN Ophthalmic Solution is a sterile aqueous 

soltion buffered to approximately pH 6.7 for use in the eye. 

Each cc. contains gentamicin sulfate (equivalent to 3.0 mg. 


gentamicin); disodium phoasghate; monosodium phosphate; 


sodium chloride; and benzalkanium chloride as o preservative. 


Indications GARAMYCIN Ophthalmic Solution is indicated 
in the topical treatment of infections of the external eye and 
iis adnexa caused by susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconiunctivitis, acute mei- 


bomianmtis, and dacryocystitis. 


Contraindications GARAMYCIN Ophthalmic Solution is 
contraindicated in patients with known hypersensitivity to any 
of the components of this preparation. 

Precautions Prolonged use of topical antibiotics may give 
rise to overgrowth of nansusceptible organisms such as fungi. 
should this occur, or if irritation or hypers@nsitivity to any 
component of the drug develops, discontinue use of The prepa- 
canon and institute appropriate therapy. 

Dosage and Administration One or two drops of GARA- 
MYCIN Ophthaimic Solunon every four hours. In severe in- 
fections, dosage may be incrensed to as much as two drops 
once hourly, 

How Supplied GARAMYCIN Ophthalmic Solution, 5 ec. 


ised em Gd ee preg E T z i gt Me y n } 
plustc dropper bottle, sterile, box of l. 











You are looking at 
ophthalmologists observations of 


+GARAMYCIN 


“Gentamicin sulfate compared favorably 
with the reference drug [neomycin, poly- 
myxin and bacitracin or gramicidin 
combined] in its ability to effect bacteri- 
ologic cures.” 


‘Gentamicin sulfate appears to be an an- 
tibiotic of choice for the initial treatment 
of external ocular infections.” 


“Gentamicin sulfate 0.3% ophthalmic 
drops...proved highly effective...for a 
wide variety of common bacterial eye 
infections*: conjunctivitis, blepharitis and 
meibomianitis, primarily.’? 

“Gentamicin sulfate ophthalmic solution 
...is a useful new topical treatment for 
external diseases [infections*] of the eye, 
particularly for those resistant to stand- 
ard antibiotic agents.’’? Although signifi- 
cant resistance inorganisms isolated trom 
patients treated with gentamicin has not 
occurred at the present time, this may oc- 
cur in the future as resistance has been 
produced with difficulty in vitro by re- 
peated exposures. 


References 

1. Gordon, D.M.: Gentamicin sulfate in external eye infec- 
tions, Amer. J. Ophthal. 69:300-306 (Feb.) 1970. 

2. Magnuson, R. H. and Suie, T.: Gentamicin sultate in exter- 
nal eye infections. JAMA 199:427-428 (Feb. 6) 1967. 


3. Breakey. A. S.: Gentamicin sulfate for bacterial infections 


*| Due to susceptible organisms] 


SCHERING CORPORATION, UNION, NEW JERSEY 07083 


GENTAMICIN 
SULFATE 


OPHTHALMIC SOLUTION 


See opposite page for clinical considerations. 


It wasn’t aways: 
this easy. 


-Removing a sterile eye bad froin: a “package” ; 
without contaminating: the pad usec to.-be.a 
problem. ER . 

No more. The new Neniable: seal package: 


for JOHNSON’S* Eyé Pads makes sterile de- 


livery easy. You simply peel open the Seal aid 
a sterile pad is ready to apply: The-system 
offers improved technique in ophthalmologic 
surgery or in the office. 


It's a Johnson & Johnson exclusive. 
JOHNSON’'S Eye Pads come: in ‘large and 


small sizes, both with comfortable SOFNET* 
cover. Convenient dispensing box. 


*TRADEMARK 
©. fohmonsfohmon 1970 
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MICRO-POIN'T: Spatula Needles, only six 
‘millimeters: in length; are specifically de- 
signed with flattened back and thin profile 
-and are. extra ‘sharp for more accurate su- 
turing of thinnest corneal tissue. ~~ 
~The -finest: mini-suture available to- 
day, swaged: to a specialized needle, in a 
trouble-free package—that’s what totally 
responsible leadership owes you. 


10-0 black 
ETHILON. 


Sutures 


-~TFTHICON 
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City State Zip o ies 

—_— C Enter a new subscription in my nome 1] Renew or extend my subscription 

Please Enter the Following Gift Subscriptions: 

ee ae ics a an lee ae 
Street ae 
Ciy State e ea 
COE CONG: tread: From son nuse a td E " 
eee oe EA eee eee ne ee eee paar?! 
Street 
Ciy Ste o 
COTE UNL to regde IN a ah Fe ee 
Ta A E a 
Cy e Zip 

COTY CG Toredad: FON accua es ee n 
| enclose $ to cover ___.. subscriptions. 





Subscription rate in the United States is $12.00 yearly; in Canada 
and all other foreign countries, the rate is $14.00 (U.S.) yearly. 


160 E. Grand Avenue, Chicago, Illinois 60611 


*NOTE 
This is an actual size 
production of our sta! 
ard “proof of loss” fo! 
Nothing else is needec 
report a loss or damac 
lens for claim. 


First Class 
Permit No. 296 
Peoria, Illinois 





BUSINESS REPLY MAIL No postage stamp necessary 


if mailed in the United States 


POSTAGE WILL BE PAID BY 
REPLACEMENT LENS. INC. 
804 Lehmann Building 
Peoria, Illinois 61602 


-shell love it. 


your patients will appreciate it, 
and you will get all the credit! 


RLI's pink “proof of loss” form is symbolic of the revolu- 
tion in contact lens protection. For the contact lens 
wearer it is the symbol of freedom from fear, fear of loss 
or damage to their tiny, expensive lenses. New patients 
are particularly susceptible to this fear. Fear of loss is a 
great deterrent to a swift adaption period for many pa- 
tients. Fear of loss or an actual loss is responsible for a 
great many contact lens fitting failures. RLI’s contact 
lens protection program will end these fears, speed the 
adaption period and increase contact lens enjoyment. 


To you, the contact lens specialist, the pink “proof of 
loss” form is symbolic of RLI’s efficient, uncomplicated 
contact lens protection program. ONE easy form makes 
a Claim for the patient who has lost or caused irrepair- 
able damage to their lens(es). 


Your office girl will love this kind of uncomplicated paper 
work. This is why we can claim virtually NO PAPER 
WORK. RLI gives complete unrestricted coverage at 
an economical price with a bare minimum of involve- 
ment and no expense to the contact lens specialist. 


Investigate today. See how giving your office girl the 


EE *NOTE i pink slip will make her job easier, your job easier and 
Eekan a ered d your patient more appreciative of your professional ser- 
side of our standard vices. Detach the card below for more information. 


_"proof-of-loss” form. 
Notice it is BLANK! 





Dear Sirs: 

YES! | am interested in learning more 
about RLI’s complete contact lens protection 
program. Please send complete information to: 


NAME 





ADDRESS 





COTY 


PHONE (AREA CODE) 


| understand that returning this card places me under no obligation whatever. 


CLI 2 3 4 5 


—— it IT — 


b a ee Se a cn ar xr =e ee cee 






"JUST DOING 
MY JOB MAM!" 


REPLACEMENT LENS, INC. . 


804 Lehmann Building 
Peoria, Illinois 61602 





TABLETS 


g ; p : 


NIDE 


(DICHLORPHENAMIDE | MSD 


e Onset of action usually occurs within an hour, and 
maximal effect is observed in two to four hours. 

e Lowered intraocular tension may be maintained for 
six to twelve hours. 
Compared to other carbonic anhydrase inhibitors, 
DARANIDE has a lesser propensity for causing meta- 
bolic acidosis. Please note, however, that other side 
effects associated with carbonic anhydrase inhibitors 
may occur. DARANIDE is usually most successful 
when given in conjunction with miotics. 


Indications: Treatment of chronic simple (wide angle) glau- 
coma, acute congestive (narrow angle) glaucoma, chronic 
congestive glaucoma, secondary glaucoma (acute phase), and 
preoperative control of intraocular tension of glaucoma; 

’ chronic pulmonary insufficiency with respiratory acidosis. 
Use in conjunction with other agents as indicated. 

r Contraindications: To avoid blood pH decreases below 7.20, 
do not use if arterial pCO. greater than 63 mm Hg; hepatic 
insufficiency; renal failure; adrenocortical insufficiency; hyper- 
chloremic acidosis; conditions in which sodium and/or potas- 
sium serum levels are depressed. Should not be used in 
patients with severe pulmonary obstruction who are unable 

7 ‘to increase their alveolar ventilation since their acidosis may 
be increased to the point of narcosis. 

Warning: Should not be used in women of child-bearing age or 
in pregnancy, especially during the first trimester, unless the 
benefits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypoka- 
lemia may develop with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Digitalis therapy may exaggerate 
metabolic -effects of hypokalemia especially with reference 
to myocardial activity. Hypokalemia may be treated by use of 
potassium chloride or giving foods with a high potassium con- 
tent. A close check on electrolyte balance, blood pH, and 
blood gases should be kept during therapy. Use with caution 
in severe respiratory acidosis or in the presence of chronic 
pulmonary infection; discontinue if blood pH falls below 7.20. 
As with other carbonic anhydrase inhibitors, agranulocytosis, 
thrombocytopenia, or renal calculi are possible. 

Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal distur- 
bances (anorexia, nausea, vomiting), constipation, urinary fre- 
quency, mild skin eruptions, pruritus, headache, weakness, 
nervousness, globus hystericus, sedation, lassitude, depres- 
sion, confusion, disorientation, dizziness, ataxia, tremor, tinni- 
tus, paresthesias of hands, feet, tongue. If they occur, reduce 
dosage or discontinue drug temporarily. 

Supplied: Tablets containing 50 mg dichlorphenamide each, 
in bottles of 100. 

For more detailed information, consult your Merck Sharp & 
Dohme representative or see the package circular. 


CD MERCK SHARP & DOHME 
Division of Merck & Co. INc. West Point. Pa. 19486 
where today's theory is tomorrow's therapy 
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ALCON introduces the EDT-103™—the first electronic 
digital tonograph and automated recorder. Only 

the EDT-103 provides accurate, simplified tonography for 
routine office use. And any member of your staff can 

be trained to use it in less than half an hour. 


easy to read: 
¢ direct digital display of tonometric scale readings 
conveniently...at tonometer head 


easy to operate: 
¢ self-activating recorder, automatically controlled and timed 


6 


* permanent patient record on “fan-fold” strip chart 
* automatic chart drive—maximum accessibility for easy loading 


easy to mainfain: 
- self contained tonography system is compact, lightweight, 
Portable, in its own carrying case 
go ail solid state circuitry 
* carries a one-year warranty, easily serviced 
* meets or exceeds all requirements of Specification 5 








Write for additional information, or to have our representative arrange A new dimension in the detection and 
- fora personal demonstration. management of glaucoma— 





Cart tAlarth Tavas TRA 


Poe ee E m PE ba PRA A fas: Caen ea eA clAn Tana. f ON Dav Geo 


INANE NNA 


*noropter 


Power range sphs. —20°0 to +2575D cyls. —8 75D 
Corneal vertex distances from 12mm to 24mm determined with accuracy 


ertical height adjustment and independent P. D. adjustment 
Interchangeable cross cylinders 


Lenses anti-reflection coated and corrected curves 
Pilot lamp activated by forehead rest to ensure correct corneal distance 
Polarised filters for balancing test 
Angled tilt device for reading position 
illuminated and magnified reading scales 
wo-piece reading rod with magnetic holder ~ 4 near-vision test cards 
Hermetically sealed against dust and humidity 
Counterbalanced self-levelling suspension arm 


Rodenstoct 


ALFRED P. PARSONS OSTERTAG | 
PO LL, IN A Optical Laboratories Optical Service, Inc. 


40 West 55th Street 441 Sutter Street 
Now Yanri Naw Vark 170914 San Franeriecnn Calif GATNA 


3851 Washington Boulevard 


®t Ybasmie Adieeans! LIAS 





The Light Coagulator MF 1000 is the result of 
modern techniques. It has been clinically tested for 
the past several years. 


Viewing of the fundus is possible with either a 
Direct or Indirect Ophthalmoscope. 


One surgeon can operate and move the instrument. 
The light source and optical system, suspended from 
a balanced, fully articulated arm, afford fingertip 
manipulation to any position. 


The Xenon Arc Lamp is driven by a reliable and 
compact solid state power supply. 


The Light Coagulator MF 1000 is useful in the treat- 
ment of retinal detachment, retinal and choroidal 
tumors, abnormal retinal blood vessels and aphakic 
pupils too small for adequate fundus examination. 


The heat energy provided by the light beam is 
easily adjusted and can reach very high levels ex- 
tremely valuable when treating retinal or choroidal 
tumors and when extremely small burns are desirable. 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 
150 Causeway Street, Boston, Mass. 02114/Tel. 523-5031 





30 AMERICAN JOURNAL OF OPHTHALMOLOGY 





His efficiency depends 


You've heard it said that the Guild Optician is 
expert at his work. Occupational vision, especially 
for the presbyope, is most efficient when individ- 
ually prescribed for. Working distances often vary: 
machine settings must be checked at one distance 
and work performed at another ... and possibly a 
third for reading plans and specs. 

To arrive at these requirements is a matter of 
tedious research in existing manuals and patient 
questioning of the subject as to his non-occupa- 


Guild of Prescription Opticians of America, inc. 


on his vision. 


tional activities involving vision (if he were a 
fisherman, his specialized vocational Rx just 
wouldn't do). 

The Guild Optician is admirably suited to han- 
die these details, given a basic Rx from which to 
work. In this way his services save fhe ophthal- 
mologist valuable time. This is one of the way? in 
which a Guildmember can help 
both the ophthalmologist 
and his patient. 





1250 Connecticut Avenue, N.W., Washington, D.C. 20036. = 





Nhen you prescribe 
Dphthalmic Solution 
NeoDECADRON and your 
satient does not shake the 
dispenser, he’s still in the 
slear. Shaking is unnecessary. 
NeoDECADRON is free of 
uspended steroid crystals. 
hus, little or no blurring, 
ing ng, or irritation. 








NDI CATIONS: The ophthalmic 
sreparations of DECADRON® 
hosphate (dexamethasone sodium 
shosphate, MSD) are for use in 
‘ertain disorders of the anterior 
eoment of the eye, such as 
uperficial keratitis, conjunctivitis, 
ind mild acute iritis, and in certain 
lisorders of the external ear canal 





esponsive to topical steroid therapy. 


Vien combined steroid-antibiotic 
ictivity is needed i in such disorders 
(ial ot infection ees by 








ONTRAINDICATIONS: 

ADRON and NeoDECADRON 
uld not be used in the presence 
sf infectious tuberculous lesions of 
he eye, chickenpox, early acute 
erpes simplex, vaccinia, the early 
icute stages of most viral diseases 
if the cornea and conjunctiva, acute 
suruient untreated infections of the 
‘onjunctive and lids, suspected 
cular or aural fungal infection, 
erforated ear drum. Sensitivity to 
omponents is also a 
contraindication, 

RECAUTIONS;: DECADRON: Like 
ill adrenal corticosteroids, may 
ometimes mask, activate, or 
inhance incipient infection. 


t 


+ 





Whenever possibility of infection 
exists, suitable antibiotic agents or 
a steroid-antibiotic preparation 
{such as NeaDECADRON) should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled by 
other measures. ` 


Systemic side effects may occur 


with extensive use of steroids, Rarely, 


ocular herpes simplex has been 
reported in patients receiving 
adrenocortical steroids systemically 
or locally in the eye for other 
conditions. 


As with other corticosteroids, 
increased intraocular tension con 
follow extended local use {1-2 
weeks or more} of dexamethasone 
sodium phosphate. Since increased 
intraocular tension can lead fo loss 
of vision, this possibility should be 
kept in mind and topical 
administration used only under 
adequate tonometric supervision, 
particularly in patients known to 
have glaucoma, or whose family 
history includes glaucoma. 


in those diseases causing thinning 








of the cornea, perforation has been 
known to have occurred with the 

use of topical steroids, Reports in 

the literature indicate that, rarely, 
protracted use of topical 

corticosteroids in the eye may be 
associated with the development of 
posterior subcapsular cataracts, 
Hereditary and degenerative eye 
diseases in general do not showany > 
response to treatment with these 
preparations. 


Stubborn cases of anterior segment 
eye disease may require systemic 
adrenocortical hormone therapy. 
When the deeper ocular structures. 
are involved, systemic therapy is 
necessary. 


NeoDECADRON. A few individuals. - 
may be sensitive fo one or more of > 
the components of NeoDECADRON, | 
If any reaction indicating sensitivity 
is observed, discontinue use. 
Sensitivity to neomycin may 
occasionally develop, especially 
when itis applied to abraded skin 
Some reports in the current literature 
point to an increase in the number of 
persons sensitive fo neomycin 





Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not east eto 
the antibiotic, necessifating prompt 
medical attention for such new 
infections. 

As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be used 
for extended periods during 
pregnancy. 


For more detailed information 
consult your Merck Sharp and Dohme 
representative or see the Package 


Circular. 
f 
MERCK SHARP & DOHME 
Dyson of Merck & Co ine West Pom Po PHBE 
where today’s theory is tomorrow's therapy 


OPHTHALMIC SOLUTION 








Each ce. contains dexamethasone sodium phosphate equivalent to 
I mg. [0.1%] dexamethasone phosphate, and neomycin sulfate equivalent 
to 3.5 mg. neomycin base, 
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get an 

effective 

drop on 

conjunctivitis 
~ with 


‘NEOSPORIN’ 
. OPHTHALMIC 
SOLUTION... 


Polymyxin B- 
| Neomycin- 
— Gramicidin 





Each cc. contains: 


‘Aerosporin’® brand Polymyxin B Sulfate ...... §,000 Units 
Neomycin Sulfate (equivalent to 

5 mg. 
GramiGidintss cs 2a. cketes eee ee eee 0.025 mg. 


| 
| 
1.75-mg. Neomycin:Basa) ie ak EEE 2, 
f 


Controls most eye infections promptly. The Oph- | 
thalmic Solution is bactericidal to most strains of 
Pseudomonas as well as many Gram-positive and 
Gram-negative organisms commonly found in the eye. 


Caution: As with other antibiotic preparations, pro- 
longed use may result in overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. Articles in the current 
medical literature indicate an increase in the prev- 
alence of persons allergic to neomycin. The possibil- 
ity of Such a reaction should be borne in mind. 





Contraindications: The product is contraindicated in 
those individuals who have shown hypersensitivity to 
any of its components. F 


Supplied: Bottles of 10 cc. with sterile dropper. 


Complete literature available on request from 
Professional Services Dept. PML. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC. 
Tuckahoe, New York 
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(1) Peripheral horseshoe tear prior to light coagulation. (2) One day after treatment. (3) Eight days after pigmentatior 
begins. (4) Scarring stage, twenty days after light coagulation. 


A m Leading ophthalmologists throughout the world 
eiss have successfully used the Zeiss Light Coagu. 
lator since its introduction in 1957. It has 


Lig ht Coag u lato r. a proved to be the most reliable and versatile in- 


strument available for treatment of retinal de- 


D roved safe tachment, tears, holes and tumors of the retina. 


In thousands of cases, not a single accident 


and effective In 160 has been reported. 


s The continuous spectral distribution of light 
U S hospitals emitted by the Xenon bulb is effective for all 
ü j š treatments independent of the pigmentation 
present in the eye. Therefore, the instrument 
is especially well suited for treatment of dia- 

betic retinopathy. 

The surgeon is always in full control of the 
coagulation process, and he can instantane- 
ously terminate or increase the light intensity 
within a broad range of well-proportioned steps. 
The light energy remains constant indepen- 
dent of time and number of flashes. 

As reliable as it is effective, there is prac- 
tically no downtime. There is an abundance of 
technical literature and a wealth of informa- 
tion regarding the technique. 

Write or phone for details. Carl Zeiss, Inc. 
444 Fifth Avenue, New York, N.Y. 10018.(212) 
736-6070. Complete service facilities available. 


K 
' 
a 
@ 


THE GREAT NAME IN OPTICS 


° WEST GERMANY 
ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 





MUROCOLL e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% 
(Epinephrine Bitartrote 182%) 
#7914 
Provervetive-Chigrobutanol 05% 
STERILE OPHTHALMIC 
SOLUTION 


E 
; 


















Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29, 








PHARMACAL LABORATORIES, inc. 
tit UBERTE HF 
GUONCT AF, MALE. BAA 






*, 
. nemem nanas glaweoeuy 
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“wet umaing may = 


a a gai TE | , 
r Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 


Mand distilled water as inactive ingredients, 


9 diii 


Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 
Use with caution in presence of hypertension, with plastic dropper. 3 only 
Complete Ophthalmological Originators of 
Formulary Available On Request Stabilized Epinephrine Collyria 
* 


BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratbries 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street ~ Quincy, Mass., U.S.A 02169 ~ Area Code 617 - 479-2680 
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luorescein Angiography, Polaroid’ 
olor —— Zeiss Fundus Cameras 

an do so many things you'd hav 
o to school to find out how many. 







to 








Come 
to school. 


a a a ee 


Carl Zeiss, Inc. 
444 5th Avenue 
New York, N. Y. 10018 


Gentlemen: 


| would like to attend one of the special fundus photo- 
graphic workshops conducted to provide training and 
continuing education in the techniques of fundus pho- 
tography. 

G Please let me know where and when 
they are being held. 

| understand there is no obligation whatsoever 
on my part to make any purchase. 

G | would like more information on 
Zeiss Fundus Cameras and the many techniques 
they can be used for. 

lam particularly interested in 
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THE GREAT NAME IN OPTI 


CARL 
ZEISS 





ES! GERMA 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALAS, DENVER, HOUSTON, KANSAS. ny, 
LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISOD, SEATTLE, WASHINGTON, Be 
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TECHNICAL LEA 


Time was when temporary cataract glasses were N 


TEE l pee 
synonymous with dilapidated, heavy, cumbersome N UNIVE RSAL 


glasses. Now, five years and many thousands pairs of \ ees TRA T | C 
glasses later, fitted all over the United States, there is 


op f / eos, i ame “4 fons 
a better synonymous: UNIKAT. Made of lightweight WEY PRO DUC SIN Ls. 
hard resin lenses, with practical good looking frames, 
UNIKAT are the best temporary cataract glasses POST OFFICE BOX 3144 
available today. Yes, it took technical leadership to 
do it! But we are glad we did it! HOUSTON, TEXAS 77001 





OPHTHALMIC SOLUTION 


HUMORSO 


DEMECARIUM BROMIDE | MSD) 


And now HUMORSOL is available in an improved dispenser— 
the easy-to-use, nonbreakabie plastic OCUMETER® with a metered tip to 


help assure that your patient gets the precise dosage you prescribe. 


in addition, the Direction Circular has been significantly revised. 
We urge you to consult it before prescribing. 

We emphasize, however, that the formulation, Ophthalmic Solution 
HUMORSOL, remains exactly the same. | 


Supplied in two dosage strengths, 0.125 percent and 0.25 percent, 
each in a 5-cc OCUMETER® Ophthalmic Dispenser, with 
benzalkonium chloride 1:5000 added as preservative. 


For additional prescribing information, please see following page. 





HUMORSOL (bemecarium BROMIDE | Msp) 
IS BACK 


in OCUMETER® Ophthalmic Dispensers for greater accuracy and patient-convenience 


i 





FOR TOPICAL APPLICATION INTO THE CON- 
JUNCTIVAL SAC ONLY , 
indications: Open-angle glaucoma; aphakic 
glaucoma due to postoperative synechiae; con- 
ditions obstructing aqueous outflow that are 
amenable to miotic therapy, such as synechial 
formation; following iridectomy; accommoda- 
tive esotropia (accommodative convergent 
strabismus). 

Contraindications: Known hypersensitivity; ac- 
tive uveal inflammation; most cases of narrow- 
angie glaucoma. 

Warnings: Should be administered with extreme 
caution to patients with myasthenia gravis who 
are on systemic anticholinesterase therapy; 
conversely, systemic anticholinesterase drugs 
for myasthenia gravis should be added cau- 
tiously. Succinylcholine should be administered 
with extreme caution before or during general 
anesthesia, because of possible respiratory and 
cardiovascular collapse. 

Use in Pregnancy: Safe use in pregnancy has 
not been established, nor has the absence of 
adverse effects on the fetus or on respiration 
of the neonate. During pregnancy weigh poten- 
tial benefits against possible hazards. 
Precautions: Gonioscopy is recommended be- 
fore therapy. Do not use, or use cautiously, when 
an intraocular inflammatory process is present. 
Compression of the lacrimal sac during and 
following instillation for a minute or two mini- 
mizes drainage into the nasal chamber. Wash 
hands immediately after instillation. Discon- 
tinue use if salivation, urinary incontinence, 
diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities 
occur. 

Persons exposed to organophosphate-type in- 
secticides and pesticides (gardeners, organo- 
phosphate-manufacturing plant or warehouse 
workers, farmers, residents of communities 
which are ee insecticide spraying or 
dusting, etc.) should be warned of added sys- 
temic effects possible from absorption through 
the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing 
changes may be advisable. 

Use with extreme caution, if at all, in patients 
with marked vagotonia, bronchial asthma, spas- 
tic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, re- 





REVISED PRESCRIBING INFORMATION 


cent myocardial infarction, epilepsy, parkin- 
sonism, and other disorders that may respond 
adversely to vagotonic effects. Use extreme 
caution before intraocular surgery because 
of the possibility of hyphema. 
Despite observance of all precautions, repeated 
administration may cause depression of the con- 
centration of cholinesterase in the serum and 
erythrocytes, with resultant systemic effects. 
Adverse Reactions: Stinging, burning, lid mus- 
cle twitching, conjunctival and ciliary redness, 
brow ache, headache, and induced myopia with 
visual blurring; activation of latent iritis or 
uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and 
obscure vision, more frequently in children; 
cysts usually shrink when the miotic is discon- 
tinued, but rarely may rupture or break free 
into the aqueous. Frequent examination is 
advisable. 
Prolonged use may cause conjunctival thicken- 
ing and obstruction of nasolacrimal canals. if 
systemic effects occur, parenteral administra- 
tion of atropine is indicated: 0.4 to 0.6 mg or 
more for adults, proportionately less for chil- 
dren; artificial respiration may be required. 
Similar therapy is indicated for overdosage. 
Lens opacities have been reported, and routine 
slit-lamp examinations should accompany pro- 
longed use. Paradoxical increase in intraocular 
pressure may occur and be alleviated by a 
mydriatic. 
Dosage and Administration: Initial titration and 
dosage adjustments must be individualized to 
obtain maximal therapeutic effect. Patient must 
be observed closely during initial period. If 
response is not adequate within first 24 hours, 
consider other measures. Keep frequency of 
use to a minimum in all patients, but especially 
in children. 
Since technic is crucial to proper and safe ad- 
Pa auon, consult direction circular for full 
etails. 
Supplied: In 5-cc OCUMETER® Ophthalmic Dis- 
penser containing 0.125 or 0.25 percent 
solution, sodium chloride, and benzalkonium 
chloride 1:5000. 


For more detailed information, consult your 
Merck Sharp & Dohme representative or see 
the package circular. 


MERCK SHARP & DOHME) where today's theory is tomorrows therapy 


Division of Merck & Co. Inc. West Point. Pa 19486 
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Adverse Reactions: Occasionally, irritation, pain, pruritus, 
in SK&F literature or PDR. 


inflammation, edema and, rarely, allergic reactions have 


Precautions: The concomitant use of steroids should be been reported. Photophobia can occur. A few cases show 
avoided in superficial infections ond employed only with punctate defects in the epithelium, but it 1s unknown whethe 
caution in deep infections. Boric acid should not be these defects are due to the drug or the disease. 


administered during Stoxil (idoxuridine, SK&F) therapy. Supplied: 0.1% Solution and 0.5% Ointment. 


rh Smith Kline & French Laboratories 
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e available in two dosage forms — solution and ointment Only ‘Stoxil’ 
is available in an ointment form that lets your patient sleep through 


the night (recommended dosage is five instillations during the day, 
the last one before sleep). 


e costs less 'Stoxil’ ointment or solution costs approximately 14% to 26% 
less than other IDU preparations (prices as listed in the 1970 Edition 








of Drug Topics Red Book). 
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so you can give 
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Because each of the five E-Pilo (pilocarpine-epinephrine ) formula- 


once or twice daily. And by using less epineph 
you obtain its full benefits. Systemic and local 
frequent. E-Pilo. Gives you more options in gl 





E-PILO OPHTHALMIC 


PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


CAUTION: Federal law prohibits dispensing with- 
out prescription. See package insert before pre- 
scribing. 

COMPOSITION: All E-Pilo Ophthalmic Solutions 
contain the same concentration of: 


Epinephrine Bitartrate ...... INAT EENR 1% 
(Epinephrine Base 0.55% ) 
plus 

E-Pilo-1 contains Pilocarpine HC] ..... 1% 
E-Pilo-2 contains Pilocarpine HCl] ..,.. 2% 
E-Pilo-3 contains Pilocarpine HCl ..... 3% 
E-Pilo-4 contains Pilocarpine HCl ..... 4% 
E-Pilo-6 contains Pilocarpine HC] ..... 6% 


In addition, each sterile solution contains Manni- 
tol 5% and Benzalkonium Chloride 0.01%. 


In a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disolium ethylenediaminetetraacetate. 


ACTION AND USES: For the treatment of glau- 
coma; more specifically, chronic simple glaucoma 
(open angle type). Pilocarpine acts as a miotic to 
constrict the pupil and reduce intraocular pressure. 
Topical Epinephrine is known to decrease aqueous 
secretion. Improved outflow facility has also been 
reported, 


ADMINISTRATION AND DOSAGE: One or two 
drops on awakening and in the evening. If this fails 
to control the pressure, medication may be used 
more frequently. The frequency of instillation and 
the concentration depends on the response of the 
patient. The Ophthalmologist must ascertain just 
how much E-PILO is necessary for each individual 
patient. 


PRECAUTIONS: Use with caution in unverified 

glaucoma and vascular hypertension. Epinephrine 

compounds are effective in the management of 

open angle glaucoma; but complications, especially 

conjunctival irritation and brow ache occur fre- 

i boned If reaction is severe, discontinuance of the 
rug may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 

This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area, or other areas with the dropper tip 
of the bottle. Keep bottle tightly closed when not 
in use. 


Keep in cool place. Protect from light. Do not use 
if solution has darkened, 


CONTRAINDICATIONS: Pilocarpine or Epine- 
phrine sensitivity: Narrow angle glaucoma. Also 
see above. 


HOW SUPPLIED: 10 cc. plastic squeeze bottle 
with dropper tip. 


Smith, Miller & Patch, Inc., N.Y. 10010 
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KATHERINE CHALKLEY 
P.O. Box 387 


LAKE GENEVA, WISCONSIN 53147 


THE  TWENTY-FIFTH ANNUAL 
MEETING OF THE FLORIDA MID- 
WINTER SEMINAR IN OPHTHAL- 
MOLOGY AND OTOLARYNGOLOGY 
will be held from February 28- 
March 6, 1971 at the Americana 
Hotel, Miami Beach, Florida. The 
faculty will be as follows: In Oph- 
thalmology —- Michael Bedford, 
M.D., Donald Gass, M.D., Professor 
Isaac Michaelson, Edward W. D. 
Norton, M.D., Kenneth T. Richard- 
son, M.D., Lawton Smith, M.D., 
Phillip Thygeson, M.D., and in Oto- 
laryngology—Herbert Burke, M.D., 
J. Ryan Chandler, M.D., Noble 
David, M.D., Harold F. Schuknecht, 
M.D., George T. Singleton, M.D.,» 
Paul H. Ward, M.D.—For informa- 
tion and registration please con- 
tact: Kenneth S. Whitmer, M.D., 
550 Brickell Avenue, Miami, Fior- 
ida 33131. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


PART Il 





Downward lens positioning is perfectly accept- 
. able and even considered desirable by some au- 
~ thorities, However, in cases where the lower lid 
as below the lower limbus, irritation results as 
he lens edge is forced across the lower limbus 
with each blink. Visual interference may occur, 
too, as the upper edge of the optical zone crosses 
he top of the pupil: but this can be corrected 
with a lens of larger diameter and/or larger 
tical: zone, 











: oF aie lens cannot be adjusted to change 
-its positioning; a new lens of different specifica- 
o tions is always required. It is sometimes very 
o difficult to correct low positioning, and before the 
: sroblem is solved several different possibilities 
m: ‘have to be tried: 








IIN US LENSES: Jj the low-riding lens was 

cof conventional thickness: (1) Try a much larger 

Jens; (2) Try a single-cut design, if the original 

Jens was lenticular; (3) Try a flatter base curve, 
if the original lens was “steeper than K”; (4) Try 
an ultra-thin lens, fitted “steeper than K”. 


If the low-riding lens was ultra-thin: (1) Try 
a steeper base curve; (2) Try a larger diameter 
and a larger optical zone: (3) Revert to a lens 


GORDO 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 





Contact Lens Centering 
The Problem of Low-Riding Lenses 


of conventional thickness, employing the sugges- 
tions in the previous paragraph. 


PLUS LENSES: 7f the low-riding lens was 
single-cut design: (1) Try tangential periphery 
“TP” construction, for low or moderate powers; 
(2) Try lenticular construction, for high powers, 
unless the upper lid is tight ... in which case 
“TP” should be used to minimize “lid bump”. 
(Note: both the “TP” and lenticular construc- 
tions greatly reduce lens thickness and weight, 
compared with single-cut design.) 


If the lew-riding lens was “TP” or lenticular 
design: (1) Try a much larger lens; (2) Try a 
steeper base curve; (3) Use a lenticular lens 
with a very flat anterior peripheral curve (minus 
carrier construction) to increase the upward vec- 
tor component of the upper lid pull. This design 
simulates the flat anterior periphery of a high- 
power minus lens. It is not effective in the case 
of a high upper lid, since the lid does not rest 
on the lens except during the blink, and there- 
fore it cannot hold the lens up. (Note: in rare 
instances, this minus carrier construction is also 
employed with low or moderate powered minus 
lenses as the only means of correcting downward 
positioning. ) 

STANLEY GORDON, President 


Please send special introductory 
offer and literature. 


Phone 716-232-6878 + Cable CONTACTLENS, Roch., N. Y. 


+ Ultra-Thin Metricon 
® Tangential Periphery 


æ Metricon 
è Spiro-Vent 


+ Astigmacan 
è Gordon Bifocal 


SUBSIDIARY OF UNION CORP. NYSE SYMBOL--UCO 















Only Glazcote lets the plastic 
Tese wearer see what hes missing. 


dows, and to clean, polish and protect astronauts’. 
plastic face shields. And continuous use of pti. 
cally clear Glazcote helps keep the lenses clean, 
static free, and. polished as well as filling hair 
line scratches. AN vice Catit; Montreal, Canada 





















Rapid de-frost is important. 
The surgeon needs that element 
of control in retinal detachment 
procedures and in cataract 
Operations. Its importance 
increases with every additional 
“plus feature” that the Amoils 
system employs with it. The 
Amoils System is a complete 
system with due emphasis on 
safety, efficiency, economy, 
simplicity and performance. All 
the pencils are light and 








AMOILS onyr 


manoeuvrable but lose no 
strength or robustness because 
of it. They are all flash 
autoclavable. Accidental 
adhesions are eliminated because 
the pencils are applied warm to 
tissue before freezing starts. The 
Amoils Ophthalmic Cryo Unit 

is important because of its 
superiority, and it’s superior 
because of the unique 
combination of individual 
features, like rapid de-trost. 





OPHTHALMIS uN i T 


; CRYO-PENCIL 





Sole Distributors 

Keeler Optical Prod. Inc., 
5536 Baltimore Avenue 
Philadelphia 

Pa. 19143 U.S.A. 


KEELER 


de-frost action 
so important? 
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After a150-year wait 
for a practical system 
of prism therapy... 

it turns out you can 
hardly see it 








Conventional ophthalmic prisms. OSG new Fresnel Press-On Prisms. 
154 base out each eye. 154 base out each eye. 


look at the 
difference 


The New OSG 
PRESS-ON 
PRISM SYSTEM 


for use in treatment of strabismus and in meeting the ophthalmologist’s 
innovative needs. 
The System: A thin Fresnel prism membrane in virtually any desiret 


power that can be pressed on the ocular surface of a spectacle jens. 
‘Patent pending i 





The Advantages: The OSG Fresnel Press - On Prisms, compared 

conventional ophthalmic prisms, are l 

g Cosmetically superior because of uniform thinness. 

O Comfortable because of ultra light weight. 

O Less expensive because of molded plastic construction. 

e Convenient because of ease of application, removal, or change. 

o eijera effective because of practicality in almost 
Unlimited prismatic power. 





: The New Fresnel Press-On 
rism Treatment System by 
tical Sciences Group... 


Although the clinical value of ophthalmic prisms has been recogni ized 
for rr more than 150 years, certain disadvantages have hitherto limited _ 








some the traditional problems of appearance, weight, expense, soer 
inflexibility . ..while broadening therapeutic uses. a 


How The New OSG Fresnel 





k The Fresnel Prism Principle Acuity Performance of Prisms 


Both OSG Fress-On and conventional prisms demonstrate clin- 
ically insignificant acuity decrement even for high powers. 


he Pesna prism, much thinner than a conventional aphthalmic 
-pism of the same power, can be ir nagined to be a series of 
small plastic prisms (see shaded pri isms} ving adjacent to each 
other on a thin platform of plastic. 









30 
m 
APEX = 
iG nace wave BASE r 
T FRESNEL PRISM 2 FRESNEL PRESS-ON PRISM 
TE 3 2 (Vinyi on giass} 
i i x 
Lend 2x Ea 
= 4 20 CONVENTIONAL OPHTHALMIC PRISM 
at : lass) 
i} 
ig 10 15 
i "PRISM POWER {à} 
les mma | Conventional glass prisms had a 3.0 D, ocular curve and 2.1 
bent BEY PY nen mm, apex thickness. Fresnel prisms were pressed onto plano 
ie ene sh eR in te See sang lenses with the same ocular curve and thi ickness. Visual acuity 
i ! was, measu! red osychometrically with Landolt Cs after a method 
COMVENTIONAL OPHTHALMIC PRISM 
described by Flom, Weymouth & Kahneman, J. Optical Sac. Am. 


53 (9): 1026, 1963. 





the professional point of view 


ptical Sciences Group, Inc. 


2201 Webster Street, San Francisco, California 94115, U.S.A. 
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Modern materials and design techniques have made this Camera more 
ersatile and easier to use than older types, and lowered the cost as well. 
The Olympus Fundus Camera from Mentor is light. compact, balanced 
— ideal for office diagnosis and records. No additional apparatus Is 
required for very sharp, evenly illuminated photographs — regardless 
of patient or camera movement. 
Trigger, lens selection, and fine focusing are controlled by 
one hand while you view the area of interest through a bright, 
clear viewing system. Diopter settings range from +16 to —22 
(making external photographs possible) including +4 of fine 
focus. Newly developed objective optics completely eliminate 
spurious light reflections and produce excellent color records — 40 on 
a standard 20-exposure roll. 
There is nothing like the Olympus Fundus Camera from Mentor and there is nothing like its 
price: $985 complete. Write for full information. Mentor Division, Codman & Shurtleff, Inc., 


Randolph, Mass. 02368. C 
m odman Mentor 








DIVISION 


Fundus 


photography 
has come 
a long way. 





19TH € “adman & Shurtleff tne | 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


— SKLA 


“JEWEL” SCHIOTZ 


ONOMETER 


made by Sklar in the United States with certification. 






Accuracy is assured by certification of our TONOMETER, 
as to compliance with all requirements of Specification 5. 


The Electrical Testing 
Laboratories of New York 
certifies that every SKLAR 
TONOMETER meets all the 
requirements of Specifica- 
tion 5 of the Committee on 
Standardization of 
Tonometers of the 
American Academy of 
Ophthalmology and 
Otolaryngology. 





Easier and 

more accurate reading— 
a Error due to parallax is 

overcome by SKLAR’S patented 
(#£3,2666,301) inclined scale, 
combined with the bayonet 
frame and mirror. 
Friction is minimized between 
the plunger and hammer by the 
jewel mounted in the plunger. 
There are no sharp edges which 
may be harmful to the patient. 





Electric Sterilizer and Stand 
with cover are available. The 
SKLAR TONOMETER may be 
fitted with the Allen Plunger 





instruments 


The profession has known for 
Retractor on special order. 
p more than 75 years that any 
Weite for comprehensive catalogs: i i 
K lag ete hearth instrument with the name 
: B-~Ear, Nose & Throat SKLAR is the better buy. 


J. SKLAR MFG. CO., Inc., Long Island City, N. Y. 11101 
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CHECK LIST FOR AUTHORS— 


1. 


2. 0O 


10. Q 


Paper typed on heavy white bond paper measuring 814 inches 
by 11 inches. Original copy must be submitted. 


Margins measuring 11 inches, on all four sides of each sheet. 


Entire paper double spaced, including acknowledgment, refer- 
ences, legends and footnotes. 


Legends for illustrations and tables prepared on a separate 
sheet of paper. Note that each legend should not be on a 
separate sheet. 


Legends prepared according to the style of THE JOURNAL: 

(Note that photomicrographs must be described with stain and 

magnification.) Fig. 6 (Klien and Farkas). Necrosis of dilator 
muscle, cells in varying states of preservation 
(D,D,,D,), free pigment granules (F). (Masson 
trichrome, X360.) 


Title sheet with name of author, highest degree and mailing 
address on first page. 


References cited in the text of the manuscript and numbered 
in the order in which they appear. 


References accurate. 


References prepared for printing in THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY style: 


Book: Reese, A. B.: Tumors of the Eye, New York, 
Hoeber. 1963, ed. 2, p. 441. 


Journal: Becker, B.: Decrease in intraocular pressure in 
man by a carbonic anhydrase inhibitor, 
Diamox. Am. J. Ophth. 37:13, 1954. 


Photographs should not be mounted. Each photograph must 
be prepared with its number, the author and the top, printed 
on the back. 


Each table should be typewritten on a separate sheet of paper, 
and not photographically reproduced. 








The Nikon Projection 
Vertexometer lets your. 
assistant completely take 
over the task of measur- 
ing lenses with no lengthy 
training period or sacrifice 
of accuracy. 
Your assistant can read 
spherical power, cylindri- 
cal power, prism power, 
and axis from a 5” diam- 
eter screen without any 
chance of error since indi- 
vidual diopter correction 
simply not necessary. 
<+ And at any time, you 
‘can check the readings 
yourself by a mere glance 
at the target pattern on 
E the screen which appears 
S clear and bright ina 
| normally lighted room. 
For the busy ophthal- 
moiogist, the Nikon 
Projection Vertexometer 
makes lens measuring a 
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time-saving. almost auto- 
matic, fail-safe routine 
that your assistant can = 
handle easily and surely, = 
And what's more, Nikon- 
stands behind each. 
Projection Vertexometer. 
with a 10 year guarantee. > 
For a limited time only, ° 
you can try the Nikon. = 
Projection Vertexometer’ 
in your office for 10 days = 
without any charge. To. 
take advantage of this = 
free offer, call or write: 





d i Nikon inc., 9.2.0 2.2 
ei Instrument Div., ~ 
Subsidiary of : 
Ehrenreich Photo-Optical 
Industries, inc., 2° 
Garden City, N.Y. 11530 
(in Canada: 

Anglophoto Ltd., Ont.) 


Nikon 

















_. Probably not. The repeated washing 
away of medication residue can cause 
irritation, too. | 
But if he’s using Vasocidin, there is 
no medication residue. It’s a true solution. 
Free of irritating particles that crust on 
the lids and must be washed off. 

















e has to keep washing out what you 


im to control nonpurulent blepharitis, 
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VASOCIDIN 
ANTIBACTERIAL/STEROID/ 
DECONGESTANT 


INDICATIONS: Relief and management of non- 
purulent Blepharitis and Conjunctivitis, 


DOSAGE: Initially, 1 or 2 drops placed in the 
conjunctival sac every hour until improvement 
occurs. 


Thereafter, 1 or 2 drops 2 to 4 times daily- 


COMPOSITION: 

Prednisolone-21-phosphate sodium .............. 0.25% 
(Equivalent to Prednisolone 0.2%) 

Sulfacetamide sodium ..................00::00ce 10.0% 
Phenylephrine HCl oo... 0.125% 
Methylparaben 2<:.i2f05cnr een aces: 0.02% 
Propylparaben sceninsccsoonen 0.005% 


In a stabilized aqueous solution containing sodi- 
um thiosulfate and *SMP-68 (a combination of 
polyoxyethylene polyoxypropylene compound and 
polysorbate 80). 


EFFECTIVENESS: The antibacterial spectrum of 
Vasocidin is particularly effective against the gram 
positive pyogenic cocci; E. coli, N. gonorrhoeae, 
Koch-Weeks bacillus and other bacteria susceptible 
to sulfacetamide. Because Vasocidin is a true solu- 
tion, dosage is uniform and each drop is free of any 
irritating particles. The Vasocidin vehicle enhances 
the dispersion of active components. Sulfacetamide 
combats a wide range of pathogens; prednisolone 
reduces inflammatory reaction; phenylephrine re- 
lieves hyperemia. Local effects of active therapeutic 
agents appear to be prolonged by phenylephrine- 
induced vasoconstriction. 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


CONTRAINDICATIONS: Steroids are contrain- 
dicated in dendritic ulcers (herpes simplex), vac- 
cinia, varicella and most other viral diseases of the 
cornea and conjunctiva, as well as in fungal and 
tubercular ocular disease. Contraindicated in the 
treatment of purulent conjunctivitis or blepharitis. 
Should not be used by persons with narrow-angle 
glaucoma or those sensitive to sulfonamides. If irri- 
tation persists or increases, discontinue use and 
consult physician. 


SIDE EFFECTS: Extended use of topical steroid 
therapy may cause increased intraocular pressure 
in certain individuals. It is advisable that intra- 
ocular pressure be checked frequently. In those 
diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. 


Vasocidin is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of bottle. Keep 
container tightly closed. 


SUPPLIED: Plastic dropper-tipped vials, 5 cc. 


Smith, Miller & Patch, Inc., 
902 Broadway, New York, N.Y. 10010 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


Cie 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Main Office 
Allied Arts Buildings 


Branch Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—-WE MAKE THEM 





FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, MD. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 
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At The 
GREENBRIER HOTEL, 


APRIL 14-17, 1971 


rginia Academy of Ophthalmology and Otolaryngology 


i 
E 


JOURNAL OF Ol 
SPEAKERS 


APRIL 14-17, 1971 


WHITE SULPHUR SPRINGS, W.VA. 








Sponsored by the West V 





NATIONAL SPRING MEETING 


ECRAN 


Advanced registratien required ($60). Address checks to W.Va. Academy of Ophthalmology and Otolaryngology and mail 
to: J. Elliott Blaydes, jr, M.D., Secretary-Treasurer, W.VA. Academy of Ophthalmology and Otolaryngology, 107 Federal 


Street, Bluefield, W.Va 
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August 4, 1970 


We recommend that the Senate accept that part of the House 
increase for biomedical research which relates to the restora- 
tion of funds to the 1970 program level at estimated 1971 costs. 
We would except from this principle the $10.4 million in the 
House allowance which would apply this restoration to training 
grants and fellowships. There are two principal reasons why 
we would not restore training grants and fellowships to their 
1970 level. First, it has been our basic policy for several 
years now ina tight fiscal climate to attempt to maintain but 
not expand the more than $1 billion research base. Until con- 
ditions permit us to increase the amount of funds devoted to 
medical research, it does not make sense to continue to in- 
crease the number of researchers. The funds simply do not 
exist to support their research once they are trained, and we 
are creating a vicious cycle if we continue to train researchers 
but not provide funds to support their research. 


Secondly, in my opinion, the House allowance would draw too 
many medical school graduates into research when our first 
priority should be getting them into practice. Given the size 
of the existing base of medical research and research training, 
we should attract a greater proportion of the new medical school 
graduates into services rather than research. 


We also would reject the funds added by the House for program 
expansion for the Cancer, NIGMS, and Eye Institutes. The 
budget already contains a substantial increase for cancer research, 
and the other increases would not be directed toward our highest 
piority programs. 


ELLIOT RICHARDSON, 


Secretary, 
Department of Health, Education, and Welfare 
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- Contact Lenses Scientifically | Designed 
New, Improved 


Soper -Houston 





The TOPOGOMETER” is used to — 


obtain Topographical Kera- 
tometry, information with 
which all the variables of con- 


tact lenses can be determined. 
For demonstration or information —— ee 
BAUSCH & LOMB PRECISION-COSMET Fie Oe 
HOUSE OF VISION WESLEY-JESSEN 
MED. CONTACT LENS SER. UHLMAN OPTICAL 
CANADA: CAL 


EUROPE: G, NISSEL, LONDON 
JENKEL-DAVIDSON 


For reprint: Sampson, W. G., Soper, J. W., Girard, L. J.: Topographical 
Keratometry and Contact Lenses,: Transactions, A.A.O.O., Sept-Oct, 1965 


Write 
Tinom Company, 5024 Westheimer, Houston 77027 
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FOR PATIENT EXERCISE 
CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 
DIOPTERS. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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PHOTOCOAGULATION FOR DIABETIC RETINOPATHY 


ALEXANDER R. Irvine, M.D., AND 
Epwarp W. D. Norton, M.D. 


Miami, Florida 


At the Bascom Palmer Eye Institute, xe- 
10n photocoagulation has been used in the 
tment of diabetic retinopathy since 1961. 
he general rule at this Institution has been 
treat only one eye of each patient, and 
ere has been a tendency to treat cases with 
-< symmetrical disease and leave those with 
© markedly asymmetrical disease untreated. 
< Since the efficacy of photocoagulation i in pre- 
- serving visual function in diabetics remains 
- unproven, it is apparent that it would be use- 
ful to review our results to date. This was 
reither a large series nor a perfectly con- 
trolled one, since the eye chosen for treat- 
= ment in each case was not randomized. The 
| results, however, merit publication, for they 
strate the indispensable value of attempt- 
imultaneous controls* and of detailed 

























from 4 the Department of Ophthalmology, Bascom 
almer Eye Institute, University of Miami School 
- of Medicine, Miami, Florida. This study was sup- 
~~ ported in part by USPHS Research Grant NB- 
05051, by NIH Grant NB-06841 from the National 
Eye Institute, and in part by Research to Prevent 
Blindness, Inc, New York. Dr. Irvine was sup- 
ported by NIH Special Fellowship 1 F11 NB-02041 
from National Institutes of Neurological Diseases 
and Stroke. 
Editor’s note: This paper was prepared by the 
author particularly to honor Algernon B. Reese. 
Unfortunately, it was received too late to be included 
in the special issue of the JOURNAL dedicated to him. 
Reprint requests to Edward W. D. Norton, M.D., 
P.O. Box 875, Biscayne Annex, Miami, Florida, 
33132. e 
i * True controls in diabetic retinopathy are prob- 

ably impossible, since individual eyes in the same 
“patient react differently and there are so many 
riables in the comparison of the eyes of one pa- 
tit with the eyes of another, but certainly sym- 
al disease in the same patient is probably as 
$ one can expect. 
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photographic followup in evaluating therapy. 
METHODS AND MATERIALS 


The records of this Institution show that. 
75 patients underwent Xenon photocoagula- 
tion for diabetic retinopathy and were fol- | 
lowed for more than one year after their 
first treatment. Reviewing the initial charts 
and fundus photographs of these patients re- 
vealed that there were 39 with symmetrical - 
disease. Five of these had died or been lost 
to followup. The remaining 34 patients were 
all re-examined between November, 1969, 
and April, 1970, and the appearance and viš- ` 
ual acuity of their treated and untreated eyes 
compared. The average followup since the 
initial photocoagulation was three years, 
with a range from one to eight and one-half 
years. 

Any judgement of the efficacy of treat- 
ment must be based upon visual function. 
Clinical assessment of fundus appearance is 
extremely subjective and inherently biased. 
This bias can be reduced by repeated stereo- 
scopic fundus photographs of comparable 
areas. Since 1963, fundus photographs were 
available but because no systematic photo- 
graphic pattern was used until recently they 
were of limited value. 

In the present series, the visual acuity of 
the treated eye of each patient was scored as s 
plus, zero, or minus, in comparison with the ni 
untreated eye. If the treated eye had fared 
significantly better at the end of the observa- - 
tion period, it was graded as plus. If there- 
was no significant difference between. th 
two eyes, the grade was zero, and if th 
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Fig. 1 (Irvine and Norton). Visual field two 
months after photocoagulation of patches of neo- 
vascularization temporal to the macula as well as 
elsewhere. Though this was his only eye, the patient 
did not complain of field loss, and the investigators 
would have been unaware of the severity of the loss 
unless perimetry had been done. 


treated eye fared worse, it was graded as mi- 
nus. Because of the striking variability of 
visual acuity from examination to examina- 
tion, differences were considered significant 
only if over three lines on a Snellen chart, 
also, 20/200 was considered better than 
counting fingers at one to four feet, and 
counting fingers at one to four feet was con- 
sidered better than hand movements or less. 


RESULTS AND COMMENTS 


The first finding of this study was that in 
cases of nonproliferative retinopathy, as de- 
fined in the Airlie classification,’ untreated 
eyes have done as well as treated eyes. This 
raised questions regarding the need for pho- 
tocoagulation in such patients. Even photo- 
coagulation’s most ardent proponents have 
pointed out the destruction of visual field 
and possibilities of macular damage and 
hemorrhage entailed in this mode of therapy? 
(Fig. 1). Table 1 shows the visual acuity 
changes in those patients with nonprolifera- 
tive retinopathy followed over one year. The 
only patient who lost significant vision in the 
untreated eye (J. M.) did so some years af- 
ter his disease had evolved into frank prolif- 


eration. This relatively good visual prognosis 
in untreated, nonproliferative retinopathy is 
in agreement with the literature. Caird and 
Garrett® and Patz and Berkow’ reported 
that of nonproliferative cases with initial vi- 
sion not worse than 20/60, only approxi- 
mately 15% fell to less than 20/100 in five 
years. Dobree® recently reported on a group 
of 50 eyes with nonproliferative retinopathy 
followed two to seven years (average 3.6) in 
which 28 eyes retained the same vision, 12 
decreased by two lines or more on the Snel- 
len chart, and 10 increased by two lines or 
more on the chart. It would thus appear that 
if the value of photocoagulation therapy for 


TABLE 1 


NONPROLIFERATIVE RETINOPATHY PATIENTS WITH 
SYMMETRICAL DISEASE* TREATED MONOCULARLY 





a a ve a se 
Paaraam litt Mate Laite nether iiaeaa aannam aaa Sra ALARA ret ern RAF e ara aG 


Length of Initial Final 
Patient Followup Visual Visual Result 
(in years) Acuity Acuity 
W.C 8.75 20/25ł 20/25 
20/25 20/30 0 
GT 8.5 20/20 20/20 
20/20T 20/25 0 
H. M. 8 20/25 20/15 
20/257 20/15 0 
J.M. 7.25 20/40 L. P. 
20/70T 20/200 + 
L. T. 7 20/25 20/50 
20/257 20/50 0 
E.G. 3 20/40 20/80 
20/2007 20/200 0 
E.R, Zeda 20/100 20/300 
20/2007 L.P. -— 
R. W. 1:5 20/1007 20/70 
20/20 20730 0 
M. R. 1.25 20/25t 20/800 
20/20 20/50 — 
H. W. i 20/407 20/40 
20/25 20/30 0 


* At the time of the first photocoagulation treat- ° 


ment. 


f Indicates the eye photocoagulated. 
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diabetic retinopathy in general is unproven, 
photocoagulation of early nonproliferative 
disease, which has been advocated,’ should 
be scrutinized especially critically. It will 
take a large number of cases with a compar- 
able number of controls and a long period 
of followup—at least 15 years—to prove 
whether or not photocoagulation is of value 
in nonproliferative disease. 

The second finding of this study was that 
there were, indeed, a number of cases where 





photocoagulation therapy had been followed 
by remarkable regression of the retinopathy, 
similar to other reports in the literature.?5 
Following extensive photocoagulation all 
around the posterior polar areas or along the 
vessels in all four quadrants, exudates and 
edema in the macula cleared (Fig. 2) and 
neovascularization disappeared or regressed, 
even on the untreated disk (Fig. 3). These 
results, however, were not consistent. Other 
cases continued to increase the exudate in 


Fig. 2 (Irvine and Norton). Improvement of maculopathy following photocoagulation in patient R. W. 
Top left: Right eye prior to treatment. Top right: Left eye at the same time. Bottom left: Right eye 16 
months after treatment. Bottom right: Left eye, untreated, 16 months later. 


+ 


440 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1971 





Fig. 
of early neovascularization at the superotemporal 
margin of the disk following extensive photoco- 
agulation in all four quadrants in patient E. L. 
Top: Left eye prior to treatment. Bottom: Left eye 
one year later. 


3 (Irvine and Norton). The disappearance 


the macula (Fig. 4) or developed increasing 
neovascularization on the disk (Fig. 5) de- 
spite extensive photocoagulation. Finally, 
similar to Davis’s observations,!° cases were 
found which showed identical regression of 
exudates and neovascularization in the un- 
treated eye (Fig. 6). 

While it would be more satisfying to re- 
port a statistical analysis of each of these 


Fig. 4 (Irvine and Norton). Progressive increase 
in exudate despite treatment encircling the macula 
along the superotemporal and inferotemporal veins 
in patient M. R. Top: Eye prior to treatment. Bot- 
tom: Same eye one year later. 


varied responses, the number of cases stud- 
ied and the defects in our records make such 
an analysis meaningless. None of these re- 
sponses were unique, however, and at least 
three examples of each response could be 
found even in a series as small as this. A 
further difficulty in evaluating results is pre- 
sented where the investigator invariably be- 
lieved (correctly or incorrectly) that the 


a 
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Fig. 5 (Irvine and Norton). The development of 
severe proliferans from the disk despite early, ex- 
tensive treatment in all four quadrants in patient 
T. P. Top: Left eye prior to treatment. Center: 
Fluorescein angiography of left eye prior to treat- 
ment. Bottom: Left eve, one year later. 





AR ANNA ERATION A re hr re ea nearer end eir 


functionless photocoagulation scar was “bet- 
ter” than the patches of functioning retina 
with neovascularization that had remained 
unchanged or even regressed during the pe- 
riod of observation (Pig. 7). 

When the criterion of visual acuity was 
applied, no significant difference could be 
found between the untreated and treated 
eves (Table 2). If one isolated the cases with 
proliferative retinopathy followed over two 
years, there was some suggestion that the 
treated eyes did better, but this was not sta- 


tistically significant. The individual cases are 
listed in Table 3. 


SUM MARY 


Thirty-four patients with relatively sym- 
metrical diabetic retinopathy, who had re- 
ceived photocoagulation in only one eye and 
were then followed one to eight and one-half 
years, were studied. In many patients rather 


SABLE. 2 


VISUAL ACUITY RESULTS AFTER MONOCULAR 
PHOTOCOAGULATION OF DIABETICS WITH 
SYMMETRICAL RETINOPATHY * 


Final Results 
eaii Treated Untreated 
a Eye Eye 

Fared Fared 





Same Better Better 

Nonproliferative 

disease 7 H 2 
Proliferative disease 13 6 5 
(Proliferative disease 

followed over two 

years) (6) (5) (2) 

Total 20 7 7 


A HURRY Ng ttn erry OITA SO AA ALAA Arne nananana aaae 


* Retinopathy was classified according to its ap- 
pearance at the time of the first photocoagulation 
treatment utilizing the Airlie classification. 
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TABLE 3 


he entrar ran anarerereeetnuraberahrticirerthdtetttedber emer N A ANAA A A earar a intr N anapanga aAA Aaa Astin a anaana un aaa uann paanan aea A i ot 





Yearsof Initial Final Years of Initial Final 
Patient Follow- Visual Visual Result Patient Follow- Visual Visual Result 
upt Acuity Acuity upt Acuity Acuity 

P. A. 8 CF at 2feett LP ©) J. A. 2 20/1004 CF at 2 feet 
CF at2feet NLP 20/50 20/40 

H. M. 5 HMI NLP M.S. 1.75 20/25ł 20/25 
CF at2feet 20/200 20/20 20/20 

H. F 4 20/30t 20/30 C. E. 1.75 20/25 20/70 

20/25 20/30 20/30} CF at 3 feet 

E. B 3.5  20/40ł 20/200 E. M. 1.5  20/⁄30ł 20/25 
20/60 CF at 4 feet 20/25 20/20 

E H. 3.5 CFat8feett LP (?) H. D. 1.5 20/30t 20/30 
CF at6feet Prosthesis 20/30 H.M 

D.S 3.25 20/70ł CF at 4 feet Bek, 1.25 CF CF at 2 feet 
20/300 HM 20/50} HM 

H. T 3 20/40f 20/100 PoC, 1.25 20/60{ 20/20 
20/100 HM 20/20 20/20 

J.M. 2.75 20/40T 20750 T-P: 1.25 20/40ł LP 
20/25 20750 CF CF at 2 feet 

J.G. 2,5  20/200ł 207300 W.K 1 20/100 LP 
20/100 Prosthesis 20/70} LP 

ZH, 2.25 20/200ł 20/200 M. M. 1 20/100 20/200 
CF at6feet LP 20/401 20/40 

LF. 2 20/30 20/30 G. B. 1 20/20f 20/25 
20/50t 20/30 20/20 20/25 

R. J. 2 20/20 20/30 E. D. 1 20 /400f 20/400 
20/50f 20/30 20/300 20/400 





* At time of first photocoagulation treatment. 


+ Followup duration is recorded in intervals of one-quarter year and indicated as the last quarter which 


the patient had completed at his final examination. 
t Treated eye. 


dramatic changes occurred after treatment: 
reduction of edema and clearing of exudates 
from the macular area, disappearance of 
neovascularization at the disk and elsewhere. 
These changes, however, were inconsistent. 
In addition, some patients showed identical 
changes in the untreated eye. When the cri- 
terion of visual acuity was applied, no sig- 
nificant difference could be found between 


the treated and untreated eyes, despite an 
average followup of three years. 

The purpose of this paper is not to con- 
demn photocoagulation of diabetic retinop- 
athy, but to point out that this therapy is still 
unproven and should, therefore, only be ap- 
plied under controlled conditions. Without 
an attempt at simultaneous controls, photo- 
graphic documentation, and long-term fol- 
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Fig. 6 (Irvine and Norton}. The importance of controls. Top left: Right eye of patient E. M. prior 
to treatment. Neovascularization around the disk appears fresh and exuberant. Top right: Left, untreated 
control eye of same patient. Similar neovascularization is present. Bottom left: Right eye one year after 
treatment, success. The treatment has been followed by regression of the neovascularization and 
preservation of macular function, at the cost of optic atrophy and field loss. Bottom right: Left eye one 
year later. A similar remarkable regression has occurred without treatment. 


lowup, one is certain to be deluded into a 
falsely high opinion of the results of this 
form of therapy. It is hoped that the collabo- 
rative, controlled studies presently being un- 
dertaken both in England and the United 
States will ultimately settle this matter. It 
seems quite possible that these studies will 


show that certain types of diabetic retinopathy 
will benefit from photocoagulation and others 
will not. Unfortunately, even preliminary re- 
sults of these studies will not be available 
for some time. In the meantime, a cautious 
attitude towards bilateral treatment is 
urged. 
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Fig. 7 (Irvine and Norton). The problems in evaluating fundus appearance. Top left: Right eve of 
patient G. B. one year after treatment. Top right: Left eye at the same time. Bottom left: Right eye 
one year after treatment, The neovascularization temporal to the macula has been replaced by chorioretinal 
scar. Bottom right: Left eye, the untreated control at the same time. The neovascularization temporal to 
the macula remains. It is now spontaneously losing its exuberant, fresh appearance and is becoming fibrous 
and atrophic. An observer comparing the two eyes might say they looked similar prior to treatment, and 


one year later the right eye looks “better” and therefore, this would be graded a success for photocoagu- 
lation. Is this valid? 
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A HISTOPATHOLOGIC POSTMORTEM AND CLINICAL STUDY OF 
PERIPHERAL RETINAL FOLDS IN INFANT EYES 


Ropert E. Kaurna, M.D. 
Seattle, Washington 


A peripheral retinal fold parallel to the ora 
serrata was described in postmortem infant 
eyes by Lange’ in 1893. Lange acknowl- 
edged later that his original contention—that 
these folds occur in the living eye—may 
have been incorrect. The existence of retinal 
folds presumably due to overgrowth of the 
inner layer of the optic cup was confirmed 
by Seefelder? and Mann,’ but was thought to 
be limited to very early stages of embryonic 
development prior to closure of the fetal fis- 
sure. Folds seen in older eyes were attrib- 
uted by Mann? and Wolff* to postmortem 
change. However, more recent publications*® 
refer to the ophthalmoscopic observation of 
a peripheral retinal fold. 


MATERIALS AND METHODS 


A total of 370 eyes of 185 infants (most 
of them premature) were examined in the 
Neonatal Intensive Care unit of the Univer- 
sity of Washington Hospital (Table 1). All 
were examined during the first week follow- 
ing birth and at intervals until hospital dis- 
charge. Pupils were dilated by instillation of 
1% cyclopentolate and 10% phenylephrine 
drops. A self-retaining eyelid speculum was 
inserted after 30 to 60 minutes had elapsed 
and the fundi were examined with the binoc- 
ular indirect ophthalmoscope and a 30 diop- 
ter condensing lens. Scleral depression was 
performed by direct application of either the 
thimble depressor or a cotton applicator to 
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TABLE 1 


BIRTH WEIGHT DISTRIBUTION OF LIVING 
INFANTS EXAMINED FOR RETINAL FOLDS 


Birth Weight 





per No. Infants 
(in g) 
Under 1000 17 
1000-1500 71 
1500-2000 39 
2000-2500 25 
2500~—over 33 
Total 185 





the conjunctiva. The thimble depressor was 
held with the convexity of the shaft toward 
the globe. 

A total of 120 autopsy eyes from 60 in- 
fants (most premature) were included in 
this study (Table 2). Eyes were enucleated 
within one to 24 hours following death. 
Eight eyes were fixed in 4% glutaraldehyde, 
and the remainder were fixed in 10% neutral 
formalin. After at least 48 hours in the fixa- 
tive, the eyes were opened horizontally, 
placed under water, and examined under a 
dissecting microscope. The opened globes 
were embedded in paraffin and sectioned. 
Sections were stained with hematoxylin and 
eosin. 


TABLE 2 


BIRTH WEIGHT DISTRIBUTION OF INFANTS WHOSE 
EYES WERE STUDIED FOR RETINAL 
FOLDS POSTMORTEM 
Sr 
Birth Weight 








: No. Infants 
{in g) : 
a ee A 
Under 1000 20 
1000-1500 25 
1500-2000 5 
2000-2500 4 
Over 2500 6 
Total 60 





NOTAE annman ema eean Weer aaa th eere 
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Fig. 1 (Kalina). Peripheral retinal fold in infant autopsy eye (hematoxylin and eosin, X211). 


OBSERVATIONS 


The peripheral retina of the infant, partic- 
ularly the prematurely born infant, presents 
a white opaque appearance in the living eye. 
Visible retinal blood vessels often terminate 
at the equator. Absence of clarity of the me- 
dia together with persistence of fetal struc- 
tures often precludes examination of the ora 
serrata in infants weighing less than 1000 g 
in spite of technique used. Anatomic and 

physiologic considerations uniformly pre- 

vent ophthalmoscopic observation of the ora 
serrata in infant unless scleral depression is 
used. Scleral depression in infants is not 
without difficulty, but application of an in- 
strument to the bulbar conjunctiva allows ro- 
tation and stabilization of the globe by pres- 
- sure against the globe or in the fornix, and 
simultaneous pressure in the area of the ora 
serrata with the instrument allows for ready 
examination of the ora serrata in the hori- 
zontal meridian and, with more difficulty, in 














sa 


other areas. Apart from such mechanical ob- 
stacles, the ora serrata in the infant is de- 
tected easily because of the sharp contrast of 
the darkly pigmented pars plana and the 
white opaque peripheral retina. The bays of 
the infant ora serrata are not nearly as 
prominent as those of the adult, but can be 
recognized, particularly in the nasal fundus. 
No peripheral retinal folds were identified in 
living eyes. 

Retinal folds were noted in nearly all of 
the autopsy eyes. No correlation with gesta- 
tional age, birth weight, or type of fixation 
was noted in the few eyes in which folds 
were absent at the time of opening the globe. 
Minor manipulations of the opened globes 
during examination under water often 
caused folds to appear where none had ex- 
isted previously. Although folds occurred 
anywhere in the retina, the most constant 
site was the retina just posterior to the ora 
serrata (Fig. 1). Usually the fold at the ora 
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serrata extended around the entire circum- 
ference of the globe, but in some cases was 
limited to one, two, or three quadrants. No 
predilection of the localized folds for any 
quadrant of the globe was noted. Micro- 
scopic examination of the stained sections in 
which folds were present showed no subreti- 
nal fluid or other evidence to indicate that 
the folds had existed prior to death. 


DISCUSSION 


Although the pathologic anatomy of the 
infant eye had been studied previously in 
autopsy eyes, ophthalmoscopic examination 
of the living infant eye has been stimulated 
more recently by research related to retro- 
lental fibroplasia. Until the introduction of 
the binocular indirect ophthalmoscope and 
scleral depression, the peripheral retina of 
the living eye was viewed with direct oph- 
thalmoscopy with the attendant limitation of 
field and distortion of image. These limita- 
tions are particularly restrictive when ap- 
plied to the infant eve in which a relatively 
small pupillary aperature and hazy media 
further complicate ophthalmoscopy. 

If a peripheral retinal fold were to exist in 
the living eye, one would expect to be able to 
detect it more easily than an ora serrata 
without such a fold since experience in indi- 
rect ophthalmoscopy has shown that an ele- 
vated area in the periphery such as a tumor 
or a scleral buckle comes into view more 
readily than nonelevated areas. One must 
differentiate between true elevation or fold- 
ing and a false illusion of elevation caused 
by the white color change in the periphery of 
the infant fundus. Similarly, the change at 
the ora serrata of the infant eye in total 
thickness of the neuroepithelium of the retina 
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compared with the thickness of the ciliary 
epithelium may contribute to the illusory ap- 
pearance of a fold. 

The height of the retinal folds observed in 
the fixed autopsy eyes in this study suggests 
that the folds would have been detected with 
ease if present during life. One must con- 
clude that such folds do not exist during life 
but occur as an artefact of fixation and post- 
mortem change. 


SUMMARY 


A peripheral retinal fold parallel to the ora 
serrata (Lange’s fold) has been described 
previously in living and autopsy infant eyes. 
Examination of the retina of 185 living in- 
fants with indirect ophthalmoscopy and 
scleral depression failed to detect retinal 
folds. Retinal folds were observed regularly 
in 120 fixed enucleated infant autopsy eyes. 
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FLUORESCEIN ANGIOGRAPHIC FINDINGS IN 
PRESUMED HISTOPLASMOSIS 


> Lea HyvArrven, M.D., Rosert J. Lerer, M.D., And Davip L. Knox, M.D. 
Baltimore, Maryland 





~~ Tn 1960, Woods and Wahlen? focused at- 
tention on the relationship between hemor- 
~ rhagic macular lesion in young individuals 
and positive skin test for histoplasmosis. 
This relationship has been found also in 
other patient studies.*° Histoplasmosis is 
_ widespread in the United States and in other 
-areas of the world,® with some areas record- 
ing 90% positive skin tests in 20-year-old 
= residents.” In spite of the high rate of infec- 
< tivity, systemic disease is seen relatively in- 
- frequently and death from the infection is a 
. farity. 
a “The clinical picture of presumed ocular 
ADIRO has been described in detail in 
a number of works.*?> Study of this group 
of patients reveals that many have scars in 
their fundi and have no history of symptoms 
„ compatible with an active inflammation. 
Among patients who were followed closely, 
n active process has been seen developing 
mediately adjacent to or around an old 
st patients present with loss of acuity 
netamorphopsia of weeks or months in 
ration and are found to have an active le- 
~~ sion in which subretinal hemorrhage is asso- 
ciated with further reduction in acuity. 

This paper describes the fluorescein angio- 
graphic findings in a group of patients with 
presumed histoplasmosis syndrome. The 
technique is valuable in the study of various 



















From the Wilmer Institute of The Johns Hop- 
kins Hospital and the Johns Hopkins University 
School of Medicine, Baltimore, Maryland. This work 
was supported i in part by NIH Training Grant NB 
05217-10 and in part by unrestricted Grant M.28.21.34 

from Research to Prevent Blindness, Inc. Dr. Lerer 
- is the recipient of an undergraduate research fellow- 
ship from The Seeing Eye, Ince, Morristown, New 
jersey. 

Reprint requests to A. Edward Maumenee, M.D., 

< -The Wilmer Institute, The Johns Hopkins Hospital, 
< Baltimore, Maryland 21205. 







stages of the disease, often allowing a more 
objective evaluation of response to therapy. 


MATERIALS AND METHODS 


Patients were included in this study be- 


cause they met the following criteria: vitre- 
ous free of inflammatory cells, typical 
atrophic scars, and a disciform lesion in the 
macula or peripapillary area in one eye. 
There were 15 men and 23 women, ages 22 
to 67 years, in the study group and all but 
three had positive skin tests for histoplasmin 
(Parke-Davis). Two with negative skin tests 
lived in an endemic area and their fundus 
pictures were so characteristic that they were 
included. One patient did not have a skin test 
for fear of aggravating his fundus lesion. 
An acceptable argument for including pa- 
tients with negative skin tests is obtained 
from the writings of Furcolow,** who states 
that 16% of chronic histoplasmosis patients 
have negative skin tests. Fluorescein angio- 
grams were performed at least once on all 
patients and as many as five times in some; 
35 of the patients were private referrals to 
the Wilmer Institute staff and three were 
ward patients. 

Angiograms were performed using a 
Zeiss fundus camera modified for rapid se- 
quence photography with a Robot automatic 
camera. A Baird-Atomic interference filter 
pair for fluorescein studies and photographic 
technique were used in all studies.*” Pictures 
were taken one second apart starting four to 
five seconds after the injection of fluorescein 
in order to study the early appearance of the 
dye in different vessels. After the initial 12- 
15 exposures, photographs were repeated ap- 
proximately one, five, 10, 30, and sometimes 


60 minutes after injection to study diffusion — a 


and disappearance of fluorescein. Some le- 
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sions were photographed using Allen’s sepa- 
rator to obtain stereo angiograms. 


RESULTS 


In our patient material most of the pa- 
tients were referrals to the Wilmer Institute 
and therefore were seen late in the course of 
the illness. An initial lesion, as described by 
Krill and associates,” was not seen, although 
a few patients developed new small scars be- 
tween their followup visits. 

Only one patient was seen and photo- 
graphed 14 months prior to appearance of 
edema at a previously inactive scar site (Fig. 
1). Clinically, there was subtle edema around 
the scar in the outer layers of the retina. In 
fluorescein angiograms, the dye appeared in 
the central whitish dot at the time of cho- 
roidal filling; fluorescence in that dot-like 
area increased rapidly and the dye diffused 
into the edematous retina. During steroid 
therapy, the edema subsided and there was 
an increase in the amount of pigment in the 
pigment epithelium surrounding the lesion. 
Two months later no diffusion of the dye 
could be seen from the central area of the le- 
sion into the retina. 

Two other patients were seen for the first 
time when they had a nonhemorrhagic lesion 
in the macula. These lesions also had a small 
central depigmented area surrounded by a 
dark ring of hyperpigmentation and edema 
in the outer layers of the retina. In fluores- 
cein angiograms (Fig. 2), the dye appeared 
in the center of the lesion at the time of cho- 
roidal filling, the fluorescence then increas- 
ing rapidly. In a few minutes the dye entered 
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the surrounding edematous retina resulting 
in diffuse fluorescence at the site of the le- 
sion in late pictures (Fig. 2-C). A number 
of very small depigmented areas were seen 
in angiograms, but they were not visible clin- 
ically. During steroid therapy, the edema dis- 
appeared but left behind some pigmentary 
changes in the fovea and around the ring 
of hyperpigmentation. Five months after 
the first study no diffusion of the dye was 
detectable in the angiograms (Fig. 2-D 
through F). 

One patient, who was originally seen with- 
out any hemorrhage in the macular lesion, 
developed two minute hemorrhages one 
month later during steroid therapy. The 
structure of the lesion was otherwise similar 
to the nonhemorrhagic lesions. This patient 
later became asymptomatic during steroid 
therapy and in angiograms no edema or 
hemorrhage was present. 

Out of 38 patients, 34 had a hemorrhagic 
lesion when seen for the first time. There 
was considerable variation in the size of the 
lesions, but the structure of all lesions 
seemed to be uniform. In small hemorrhagic 
lesions (less than one disk diameter in size), 
it was difficult to define structures in the cen- 
tral fluorescent area. Some of these lesions 
had definite vessel figures which were distin- 
guishable in the early choroidal filling phase. 
However, if the total fluorescent area was 
less than one-fourth of a disk diameter, ves- 
sels could be seen only in high quality stereo 
transparencies, and their exact relation to 
the pigment epithelium could not be deter- 
mined. The diffusion of the dye from the cen- 
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Fig. 1 (Hyvärinen, Lerer, and Knox). (A) Black and white copy of Kodachrome transparency 14 
months prior to appearance of activity in one of the scars. (B) Red-free photograph; the scar temporal 
to the fovea (arrow) shows some edema around the atrophic center. All the other scars ‘were unchanged. 
(C) Late fluorescein angiogram at the same date as Figure B showing diffusion of small amount of dye 
into the retina. (D) Left macula of the patient had large area of pigment disturbance and a central 
fibrotic, vascularized scar. At the time the edema appeared in the other fundus, there occurred two small 
hemorrhages in the scar (arrows). (E) Red-free photograph three months after pictures B through D. 
Patient’s symptoms had subsided, pigmentation around the scar had slightly increased. (F) Fluorescein 


angiogram showed no diffusion of the dye into the 


pearance of the dye in the fundus.) 


retina. (All the times are measured from the ap- 
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tral area of the lesion occurred in a similar 
way to that in nonhemorrhagic lesions. 

Of 18 patients who had small hemorrhagic 
lesions, 12 have been followed for at least 12 
months. In four patients, the lesion enlarged 
during steroid therapy. Angiograms revealed 
new vessel loops corresponding to the exten- 
sion of the lesion. In eight patients, the size 
of the lesion remained unchanged, with bleed- 
ing occurring at irregular intervals. Angiog- 
raphy revealed no change in the network of 
vessels or in the pattern of late diffusion of 
the dye. The only variable was the amount of 
hemorrhage present. 

Large (over one disk diameter) hemor- 
rhagic lesions were seen in 16 patients, who 
at the time of their first visit had been symp- 
tomatic for weeks or months. In these le- 
sions, the retina was elevated over a greyish- 
green central area which was surrounded by 
a halo of hemorrhage. Around this, the ret- 
ina was elevated by a subretinal layer of 
clear fluid. Angiographically, these lesions 
had a vascular component in all cases. In the 
early choroidal filling phase, or in the retinal 
arterial phase, fluorescein appeared in bun- 
dles of large, irregularly twisting capillaries 
(Fig. 3) at the level of the pigment epithe- 
lum. Dye diffused rapidly and profusely 
through the walls of these capillaries into the 
edematous retina, giving a rapidly increas- 
ing diffuse fluorescence to the lesion. The ca- 
pillaries in the lesion showed all features 
typical of neovascularization: large caliber, 
somewhat slow circulation, and rapid extra- 
vasation of the dye. They were external to 
the avascular outer layers of the retina and 
had no connection to retinal vessels. It thus 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1971 


seems feasible to interpret them as neovas- 
cularization arising from the choroidal ves- 
sels. The changes in the size and shape of the 
lesion corresponded to the changes in the 
vessel network: parts of the network disap- 
peared and new vessel loops extended from 
the central network in other areas. In one le- 
sion, some of the vessels extended into the in- 
ternal layers of the retina and the dye dif- 
fused to the level of large retinal vessels. A 
massive hemorrhage occurred in that lesion 
during steroid therapy. 

Followup studies of patients who had 
large hemorrhagic lesions with repeated 
hemorrhages revealed dense subretinal scars, 
depigmentation of pigment epithelium, and 
central vision usually no better than 10/200 
eccentrically. These scars showed varying 
amount of vascularization: In some of them, 
the dye appeared in great concentration in 
the early arterial phase, suggesting the pres- 
ence of vessels within the scar; in some the 
dye appeared by slow diffusion. In a few 
longstanding scars, the retinal capillary net- 
work seemed to be involved in the scar tis- 
sue. In only one patient did large neovascu- 
larizations disappear (Fig. 4), leaving the 
pigment distribution in that area badly dis- 
turbed, but the patient maintains 20/60 vi- 
sion. 

In a few cases, photocoagulation has been 
used to destroy the areas of neovasculariza- 
tion. Fluorescein angiography was helpful in 
localizing the site of the new-formed vessels 
and in detecting possible persistent vessels 
after photocoagulation (Fig. 5). 

The small atrophic scars which are felt to 
be typical of ocular histoplasmosis were seen 


Fig. 2 (Hyvarinen, Lerer, and Knox). Fluorescein angiograms of the fundus two weeks after onset 
of blurred vision. The clinically active lesion (large arrow) showed rapidly increasing diffuse fluoresence; 
in the clinically inactive scars (small arrows) fluorescence increased rapidly, but did not diffuse into the 
surrounding retina. Numerous fluorescent dots in A and B correspond to small pigment defects. (D-F) 
Five months later when the lesion looked clinically healed, the central area of fluorescence had decreased 
and there was no diffusion of the dye into the retina. Some depigmentation had occurred at the site of 
former edema. 
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Fig. 3 (Hyvarinen, Lerer, and Knox). (A) Fluorescein angiogram of a large lesion nine months after 
onset of blurred vision. A network of large capillaries was seen at the level of pigment epithelium with- 
out connection with the retinal capillaries (courtesy of A. E. Maumenee”). (B) Diffusion of the dye 
through the wall of the capillaries was rapid and profuse. (C) Late diffuse fluorescence. (D) Seven 
months later parts of the capillary network had disappeared and new vessel loops extended beyond the 


old edges. 
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Fig. 4 (Hyvärinen, Lerer, and Knox). Changes in a large hemorrhagic lesion during steroid therapy. 
(A) A round elevated lesion with numerous irregular vessels and a single loop encircling the fovea. 
(B) Three months later a network of capillaries had extended inferior to the fovea. (C) Late angio- 
gram showing the extent of the edema in the retina. (D) Nine months later most of the edema had ° 
disappeared and there was only one capillary loop encircling the fovea. (E) Five months later minimal 
edema could still be detected in the fovea; the area of pigmentary changes corresponded to the area of 
previous edema. (F) In the other macula, the patient had an older lesion, which had been treated for 


tuberculosis. Note the similarity in the structure of the scars. P 
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scattered throughout the fundus, but those 
photographed were most commonly adjacent 
to the optic nerve head and in the macula. 
Most scars are less than a disk diameter in 
size, mainly depigmented, but some had a 
ring of pigment at the edge or a small pig- 
ment clump in the middle. In fluorescein an- 
giograms, the scars showed varying degree 
of atrophy of the choriocapillaris. In the 
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smaller scars (Fig. 6), the filling of both 
large choroidal vessels and choriocapillaris 
occurred rapidly, but there was some irregu- 
larity in the choriocapillaris suggesting atro- 
phy. In the smallest scars, this was seen as a 
single nonfluorescent dot in the early angio- 
grams; this dark dot disappeared in a few 
seconds when the dye diffused into the cen- 


tral area of the scar. In larger scars, the cho- 





Fig, 5 (Hyvärinen, Lerer, and Knox). (A) Red-free photograph of a hemorrhagic lesion. (B} Cor- 
responding fluorescein angiogram showing the intensively fluorescent area of new-formed vessels within 
the hemorrhage. (C) Red-free photograph of the lesion two weeks after photocoagulation of the vessels 
at which time a new hemorrhage had occurred (arrow). (D) Corresponding fluorescein angiogram 


showing a small area of capillary network (arrow). It was destroyed by further photocoagulation. 
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riocapillaris was often diffusely atrophic as in 
the smaller scars, but in a few scars there was 
total loss of choriocapillaris. The peripapil- 
lary atrophy of the choroid was clearly dem- 
onstrated in fluorescein angiograms, The 
< atrophic changes were confined to the cho- 
-. tlocapillaris ; the retinal capillaries and those 
in the nerve head looked normal (Fig. 7). 





DISCUSSION 


In this group of patients who were felt to 
| have fundus changes related to histoplasmo- 
cosis, fluorescein angiography has demon- 
.. strated features characteristic of nonhemor- 
= rhagic and hemorrhagic lesions. 

In nonhemorrhagic lesions, central areas of 
increased permeability in the pigment epithe- 
_. lium were slighly larger than points of leak- 
age seen in central detachments of the sen- 
sory epithelium. Dye reached the central area 
of the lesion at the same time it filled the 
surrounding area of intact choriocapillaris. 
Thus the dye reached the central area by in- 
travascular route and not by way of diffu- 
sion. Diffusion of the dye into the retina oc- 
_ curred very rapidly, implying that there 
"was increased permeability to fluorescein in 
< the pigment epithelium and anterior wall of 
othe choriocapillaris. In later stages of the 
disease, new-formed capillaries were seen in 
<: the central area, so that one might suspect 
-their presence also in the early lesions. In the 
few early cases studied in our material, no 
definite vessels could be demonstrated in 
nonhemorrhagic and in the smallest hemor- 
rhagic lesions. 
There is one puzzling feature in the fluor- 








Pig. 6 (Hyvarinen, Lerer, and Knox). (A and 

B) Inactive seats of different size in the macu- 

ye ilar area showing varying degree of atrophy of the 
choriocapilaris. In the smaller scars there was 
<ii gome irregular delay in the filling of choriocapil- 
‘» daris and slightly delayed absorption of the dye 
“from those areas (arrows). (C) In the large scar, 
there was no filling of choriocapillaris in the 
\. whitish central area of the scar, into which the dye 
o diffused very slowly. 
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escein angiograms of nonhemorrhagic |e- 
sions, namely that there were no changes in 
the velocity of circulation in the choroid at a 
stage which has been thought to reflect intra- 
choroidal activity of inflammation.? Our ma- 
terial is too sparse to allow any conclusions, 
but it is of interest to note that the choroidal 
circulation seems to be normal both in large 
vessels and in the choriocapillaris. 

In all large lesions, the presence of vessels 

was demonstrated and changes in the shape 
of the lesion corresponded to changes in the 
vessel network. The presence of vessels in 
hemorrhagic lesions has been postulated by 
several investigators, because new-formed 
vessels are often found in histologic speci- 
mens.°79 With fluorescein angiography, us- 
ing suitable filter combination, it is possible 
to demonstrate the vessels and follow the 
changes in them during therapy. 
The patient material for this study was 
chosen on the basis of clinical diagnosis of 
presumed histoplasmosis, and the patients, 
therefore, formed a fairly uniform group. It 
is then understandable that fluorescein an- 
giographic findings were also uniform. Hem- 
orrhagic lesions resembling those seen in 
presumed histoplasmosis are seen more 
rarely in other forms of uveitis. It will be of 
interest to learn whether there are differences 
in the vascular structure of hemorrhagic le- 
sions of different etiologies. 


SUMMARY 


Thirty-eight patients with presumed ocu- 
lar histoplasmosis were studied by fluores- 
cein angiography in different stages of the 
disease. In the nonhemorrhagic lesions, the 
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Fig. 7 (Hyvärinen, Lerer, and Knox). Peripapil- 
lary atrophy of pigment epithelium in a patient 
during filling phase into the choriccapillaris around 
the disk. The retinal capillary bed looked normal. 
(B) The dye diffused slowly from the edge of the 
functioning choriocapillaris. (C) After slow diffu- 
sion of the dye into the atrophic area, the pigment 
clumps were clearly visualized. p 
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rea of retinal edema was clearly demon- 
ed in the angiograms as an area of late 
se fluorescence which disappeared when 
esion healed. The structure of small 
morrhagic lesions was similar to that of 
hemorrhagic lesions and definite vessel 
ps could be demonstrated in a few of them 
the central whitish elevation. In large 
emorrhagic lesions, a network of large ca- 
illaries was always demonstrated and the 
hanges in the size and shape of the lesions 
orresponded to changes in the vessel net. 

1orescein angiography offers an objec- 
of documenting the changes in 
agic central lesions during different 
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CONGENITAL RETINAL DETACHMENT AND THE 
OPTIC DISK ANOMALY 


Sacuikxo Hamapa, M.D., AND Roxperr M. ErLswortH, M.D. 


New York, New York 


Retinal detachments in children are char- 
acterized by a hereditary predisposition and 
prenatal ocular maldevelopment. As for the 
so-called rhegmatogenous retinal detachment 
in children, Richner,) Edmund,? Hemmes,’ 
Broendstrup,* Bergh,> and Koistinen? re- 
ported hereditary detachment of the retina, 
and Condon and Somerville-Large,’ Levy, 
and Favre® described hereditary vitreoretinal 
degeneration with retinal detachment. 

Recently, Pruett and Schepens? demon- 
strated posterior hyperplastic primary vitre- 
ous associated with a retinal fold and retinal 
detachment. A retinal fold similar in appear- 
ance to that of posterior hyperplastic pri- 
mary vitreous is seen in Grade IIT retrolen- 
tal fibroplasia.™ 

Besides the aforementioned types of reti- 
nal detachment, we have recently observed a 
rare form of detachment associated with the 
Morning Glory syndrome”? and other optic 
nerve anomalies. This retinal detachment oc- 
curs around the disk which shows deep exca- 
vation, and usually remains confined to the 
posterior pole. The detached retina has no 
holes, and no vitreoretinal adhesions around 
the disk are evident. 


CASE REPORTS 


Examination of all children was per- 
formed under general anesthesia and in- 
cluded Shigtz tonometry, binocular indirect 
ophthalmoscopy with scleral indentation, and 
x-rays of the skull, the orbits, and the optic 
canals, 
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Case 1--A six-and-a-half-year-old boy was seen 
in November, 1961. The right eye showed extreme 
microphthalmos with a corneal diameter of 5 mm 
and no retinal detachment. There was an encephalo- 
cele in the inferior portion of the right orbit. 

The left eye had slight microphthalmos and a vi- 
sion of hand movements. The media was clear. The 
nerve head was colobomatous and fuzzy gray. The 
vascular pattern at the disk was abnormal. There 
was a sharply demarcated flat retinal detachment 
surrounding the disk with a considerable amount of 
pigment disturbance in several areas, and extensive 
degeneration in the periphery. No retinal breaks 
were found. The family history was negative. 

Case 2--This nine-month-old boy was seen in 
June, 1961. His right eye was normal. In the left 
eye, the media was clear. There was a gigantic, deep 
coloboma of the optic nerve and no retinal detach- 
ment. In March, 1964, the entire retina was de- 
tached in folds with old exudate and a highly ele- 
vated traction fold below. Three years later, a ma- 
ture cataract developed with hypotony. The family 
history was negative. 

Case 3—A two-year-old girl was seen in Octo- 
ber, 1965. Her right eye demonstrated Morning 
Glory syndrome reported by Kindler.” The left 
disk showed a huge coloboma with an elevated peri- 
papillary black area. 
smooth, elevated retina going out from the nerve 
head into the temporal periphery. This detachment 
extended all around below the nerve, well out into 
the nasal periphery and involved the entire temporal 
retina. In January, 1968, the retina was totally de- 
tached with white exudate. One year later, a large 
temporal fold appeared with puckering all around 
the nerve. X-rays of the skull, orbits and optic ca- 
nals showed no abnormality. The vision of the right 
eye was 20/200; left, counting fingers. The family 
history was negative. 

Case 4—This 17-month-old boy was seen in Feb- 
ruary, 1969. The right eye was normal. The left me- 
dia was clear. The optic disk was gray-pink, exca- 
vated, and surrounded by a broad, gray-black annu- 
lus of chorioretinal pigment disturbance. The retina 
was detached in the area immediately around the 
nerve for several disk diameters. There was a vary 
highly elevated cystic area and a considerable 
amount of pigment disturbance below (Fig. 1). 
Family history was non-contributory. 

Case 5—-A 17-month-old girl was seen in March, 
1961. The right eye was normal. There was an 
enlarged peripapillary area and the optic disk it- 
self was of a pink color, excavated, and surrounded 
by elevated, gray-black pigmentation. A glial strand 
extended from the nerve head toward the fovea and 
the retina was quite elevated and edematous around 
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‘the nerve. The vascular pattern around the disk was 
<> distorted and a small round hemorrhage was seen at 
at the upper margin of the disk. Her corrected visual 
acuity was RE: 20/40, and LE: finger counting at 
© three feet. Films of skull, orbits, and optic canals 
o were normal. Neurologic examination was negative. 
Case 6—A  three-and-a-half-year-old boy was 
seen in April, 1964. Vision was 20/20 in the normal 
right eye and 20/400 in the left eve. The left vitre- 
ous had translucent Sa which were remains of 
vitreous blood vessels. On the disk, coming off the 
oo temporal portion were some strands of opaque tis- 
gue, greater below than above, with some accompa- 
¿nying elevation of the retina. 

Case 7—A three-month-old boy was seen in July, 
1967. The left eye was normal. The right eye 
showed an abnormal optic nerve which was pink in 
the center with a white dot, excavated, and sur- 

rounded by a pigmented annulus. From the lower 
¿> edge of the disk a thin strand came forward to con- 
< tact the lens. There was a cyst of the ciliary body. 
< One year later the elevated retina around the disk 
<- developed into a posterior retinal detachment with a 
< puckered fold at the disk extending out to the equa- 
“otor. By June, 1969, the detached retina had sponta- 
neously reattached. The optic canals were normal 
and symmetrical. Family history was negative. 
Case 8—A two-year-old boy was seen in July, 
1963. The café-au-lait spots were seen, one on the 
abdomen and the other on the dorsum of the left 
hand. His vision was 20/20 + 5 in the right eve and 
finger counting at one foot in the left eve. The right 
eye was normal. The left media was clear. There 
was a glistening white area in the center of the disk 
»» and some pink color in the lower part of the nerve. 
The vascular pattern around the nerve was mark- 
edly disturbed. There was a considerable elevation 
sand pigmentation in the upper portion of the nerve 
“cand a highly elevated cystic detachment of the ret- 
ina below (Fig. 2). No retinal holes were present. 
- No change has been seen in the elevated, pigmented 
-area above the nerve in the course of four years. 
~The skull, orbits, and optic canals were normal. The 
maternal grandaunt had had enucleation of the 
right eye at the age of 17 for unknown reasons. 






DISCUSSION 


The eight cases described are sporadic 
with negative family histories. These infants 
were full-term and no associated systemic 
diseases were noted. Cases 2 and 3 showed 
retinal detachment with a broad and deep op- 
tic coloboma. 

According to Mann,” there are two main 
types of coloboma of the disk, namely de- 
formities of the primitive epithelial papilla 
and defects of the fetal fissure involving the 
disk. Cases 2 and 3 seemed to be true colobo- 
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Fig. | ( Hamada and Ellsworth). The retina is 
detached in the area around the A for several 
disk diameters. There is a very highly elevated cys- 
tic area below and the papilla cannot be seen. 





(Hamada and Ellsworth}. There is a con- 


Fig. 2 
siderable elevation of the retina in the upper portion 
of the disk and some cystic detachments of the ret- 
ina are seen below. The center of the papilla is 
hardly seen in the middle of the detached retina. 


mas in which the posterior end of the fetal 
fissure remained open more widely than was 
normal, and Case 1 might represent exces- 
sive atrophy of Bergmeister’s papilla. 
Mann’ presented a congenital posterior de- 
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tachment in a microphthalmic eye of a six- 
month-old child. There was no retinal hole 
and the section demonstrated that this was a 
taut detachment, suggesting insufficiency of 
the inner layer of the optic cup. Although 
there was extensive degeneration of the pe- 
riphery in Case 1, we could not find any reti- 
nal holes, vitreoretinal adhesions, or associ- 
ated ocular diseases which may cause exuda- 
tive retinal detachment. Thus, this detach- 
ment appeared similar to Mann’s taut de- 
tachment. 

In the lower portion of the retina of Case 
2, the folds might represent vitreous traction 
which could be the cause of retinal detach- 
ment in this case. 

The remnant of a partially atrophied 
Bergmeister’s papilla was seen in all cases 
except Cases 2 and 3. Strands in Cases 5 and 
6 appeared to be slight aberrations of neu- 
roglial and mesodermal tissue which could be 
an abortive stage of posterior hyperplastic 
primary vitreous.1° This posterior hyper- 
plastic primary vitreous includes Bergmeis- 
ter's papilla, vitreoretinal veils around the 
disk and macula, vitreous stalks with hyaloid 
artery remnants, and retinal folds. In Case 6, 
the strands could have exerted traction pro-. 
ducing local retinal detachment. 

In Cases 3, 4, 5, 7, and 8, elevated retina 
with or without folds around the disk devel- 
oped into posterior detachment or total de- 
tachment. | 

According to Mann, congenital detach- 
ment may be due to either failure of the 
growth of the inner layer of the cup or to a 
redundancy of the inner layer. The redun- 
dancy may itself be due to primary over- 
growth, or to stretching and traction from 
abnormal growth of neighboring structures. 
As minor examples of this redundancy, she 
described rosette formation with small reti- 
nal folds and other cases in which the retinal 
anomaly was the most prominent feature— 
that is to say, retinal septae with rosettes. 

Seefelder™ first described rosettes near 
the optic nerve in 1909 and then Linden feldt® 
reported a case of a five- to six-month hu- 
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man fetus who was irradiated; there was 
rosette formation around the disk. Pagen- 
stecher’® found that x-rays could produce ro- 
settes in the region of the disk. According to 
Rugh,” the region of the disk in monkeys ir- 
radiated at 60-days of gestation showed no 
gross effect, suggesting that it had already 
been differentiated. The equator of these ret- 
inas showed severe reduction in retinal nu- 
clei (neuroblasts) and attempted reorganiza- 
tion in rosette formation persisting to 23 
months of age. Goldstein and Wexler’ also 
reported an irradiated six-month human fe- 
tus with ridges of abnormal retina around 
the disk. The retina showed irregularity all 
around the margin of the disk where there 
was rosette formation and some glial over- 
growth. Pedler™ described a 13-month-old 
bey with an unusual coloboma of the optic 
nerve and an annular peripapillary mass. 
Microscopically, this mass was composed of 
glial tissue which seemed to originate from 
the retina around the disk. 

In our cases, retinal detachment occurring 
around the disk might be due to primary 
proliferation of the retina such as rosette 
formation or glial tissue formation which oc- ` 
curs at about the 15 mm stage, when retinal 
differentiation is beginning at the posterior 
pole. 

Cogan”? reported several cases in which 
cupping was so extensive as to pull the ret- 
ina into the disk and produce traction folds 
in the retina. A characteristic of our Cases 3, 
4, 5, 7, and 8 is this extensive excavation. 
Therefore, we can not deny the possibility of 
some traction from the abnormal papilla as 
Cogan suggested. Even if there is no vitreor- 
etinal adhesion near the disk, retinal detach- 
ment may occur with two factors, namely re- 
duplicating retina caused by primary retinal 
proliferation around the disk and traction 
from an abnormal papilla. ` 

Cashel reported a coloboma of the optic 
nerve head in a boy of 15 months. The retina 
surrounding the optic disk showed transpar- 
ent cyst-like formations, presumably disten- 
sions of the primary optic vesicle, between 
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which the retinal vessels emerged. Above 
and running to the left was a remnant of the 
hyaloid artery. 

| Sugar?’ presented a case of an optic nerve 
< coloboma in a child which showed submacu- 
_ Some tumors must be differentiated from 
retinal proliferation. According to Reese," 
gliomas originating from the retina are 
some of the rarest of retinal lesions, and are 
= usually noted in the second and third decades 
of life. 

: Ultrasonography of cases of the Morning 
ory syndrome with total retinal detach- 
nt did not show any solid tumor. 

During the course of observation, retino- 
at can be differentiated by its 
een of origin and by metas- 
















; familial i TARE of ‘retinal arigiotnatosis 
may be recognized and in at least 50% of the 
= cases angiomatosis retinae affects both eyes. 
It shows a predilection for the periphery of 
the retina. Angiomas of the optic papilla may 
_. well show papilledema with hemorrhages and 
“~~ white transudates. 
Deformed retinal folds may develop over 
posterior pole as a result of pressure 
an orbital tumor. These folds usually 
horizontally in parallel lines and papil- 
dema may be produced by venous pres- 
ce sure. 4i 

Our cases did not show any ocular inflam- 
matory diseases and were not related to 
trauma. 

In Case 7, the retinal detachment sponta- 
neously reattached one year later. As sug- 
gested by Kindler,’ detachment might be 
caused by transudation from anomalous reti- 
nal vessels. If this be the case, papilledema 
nught be expected to accompany the detach- 
ment around the disk. However, no edema- 

_ tous papilla has been observed in our cases 
of retinal detachment. 

since surgical results have been poor and 
ny maldeveloped eyes have become 
: atrophic following surgery, according to Jes- 
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berg and Schepens,” surgical intervention | 


must be considered very carefully and car- 


ried out only when there is a reasonable ex- 
planation for the detachment that lends itself 
to surgical correction. 


SUMMARY 


Eight cases of congenital retinal detach- 
ment associated with an optic nerve anomaly 
in infants are described. The detachments 
developed around the disk without any reti- 
nal holes or vitreous traction except in one ` 


case. Detachment in five cases appeared tobe ~ 


related to the proliferation of the retina, with — 
rosette formation around the disk perhaps 
occurring at about the sixth week of gesta- 
tion, and some traction from a posteriorly 
displaced optic disk. In one case, the detach- 
ment reattached spontaneously. Surgical in- 
tervention must be considered very care- 
fully, since results are reportedly poor. 
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In faith, I do not love thee with mine eyes, 
For they in thee a thousand errors note ; 
But ’tis my heart that loves what they despise, 
Who, in despite of view, is pleas’d to dote. 
Nor are mine ears with thy tongue’s tune delighted ; 
Nor tender feeling to base touches prone. 
Nor taste nor smell desire to be invited 
To any sensual feast with thee alone: 
But my five wits nor my five senses can 
Dissuade one foolish heart from serving thee, 
Who leaves unsway’d the likeness of a man, 
Thy proud heart’s slave and vassal wretch to be: 
Only my plague thus far I count my gain, 
That she that makes me sin awards me pain. 


Shakespeare's Sonnets. Edward Bliss Reed (ed.) 
New Haven, Yale University Press, 1923, p. 71. 




















Although a presumptive diagnosis of her- 
tic iritis can often be made from a typical 
nical history, most commonly the diagno- 
s is uncertain. Similarly, the pathogenesis 
herpetic iritis is obscure. In animals, virus 
-been found in the irist and the corneal 
othelium.? In man, Witmer and Inomato® 
| electron microscopic evidence of vi- 
n some iris biopsies, and Patterson and 
ociates showed,* with fluorescein-labeled 
ibody staining, cells containing virus anti- 
gen in the anterior chamber fluid of patients 
with herpetic iritis, although the nature of 
this antigen was not determined. 
= The purpose of this study was to compare 
the utility of paracentesis and fluorescent an- 
tibody staining of the aqueous with virus cul- 
ture and isolation as a technique for the di- 
agnosis of herpetic iritis, and to examine 
aqueous humor by electron microscopy and 
‘tissue culture techniques to determine 
her true virus, as opposed to a nonviable 
ntigen, was actually present in the 
eous in patients with herpetic iritis. 














METHODS AND MATERIALS 


Ten patients from the University of Flor- 
ida Teaching Hospital with a typical history 
and clinical course suggesting herpetic iritis 
were subjected to paracentesis. 

Fluorescent antibody stains on the aque- 
ous humor were done by a method similar to 
that employed by Patterson. Two separate 
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drops of aqueous were put on each slide and 


permitted to air dry. One dried drop was ov- 
erlayed with herpes immune serum which 
would block later herpes-specific staining, the 
other with normal rabbit serum. After incuba- 


tion for 10 minutes the slide was washed 
with phosphate-buffered saline and both of the 
drops were stained with rabbit anti-herpes se- 
rum labeled with fluorescein isothiocyanate. 
These slides were examined immediately, 
and were considered positive only when 
there was a clear-cut definite staining in the 
specimen incubated with normal serum 


which was not present in the “blocked” speci- 


men incubated before staining with non-la- 
beled herpes immune serum. 

Small amounts of each specimen (usually 
several drops) were placed into primary hu- 
man embryonic kidney cell cultures. These 
cultures were kept for approximately two 
weeks to detect the presence of infectious 
herpes virus. 

In four specimens small drops were placed 
on several collodion-coated grids and allowed 
to air dry. After staining with phospho- 
tungstic acid they were examined by electron 
microscopy. 


RESULTS 


Of the 10 specimens studied, five were 
positive for herpes antigen by examination 
with fluorescein-labeled antibody (Table 1). 
In these cases, virus antigen was seen within 
cells, so that when there were very few cells, 
it was impossible to be certain of specific vi- 
rus staining. In many of those which were 
considered negative, the study was really un- 
satisfactory because of the paucity of cells. 
In one or two of the specimens there was 
considerable nonspecific staining in the con- 
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Fig. 2 (Kaufman, Kanai, and Ellison). Left: Appearance of cornea of patient No. 2 at time of 
paracentesis. Right: Same patient one month later with stromal ulceration and necrosis. 





Fig. 3 (Kaufman, Kanai, and Ellison.) Patient Fi: 


4 (Kaufman, Kanai, and Ellison.) Patient 
with stromal necrosis and ulcer. 


No. 6 has localized disciform edema probably due No. 7 
to hypersensitivity. No virus was found by fluores- 


cent antibody, electron microscopy or culture. 
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is,visible by electron microscopy, and can be 
_ seen with fluorescent antibody staining. It is 
- also possible, however, that our techniques of 

tissue culture are relatively insensitive and 
-require a relatively large number of infec- 
ous virus particles to establish a visible 
_ cyotopathic effect in culture. Either of these 
- factors might also explain why virus cannot 
aa always be cultured from tears and saliva of 
ie patients with recurrent herpetic keratitis 
‘recurrent labial herpes, even though there 
A ppears to be a chronic infection of the mu- 
osal glands, with continuous shedding of vi- 
nto the tears and saliva.’ 



















SUMMARY 


‘en patients with severe herpetic iritis, 
some with a necrotizing stromal keratitis, 
"were subjected to paracentesis, and the aque- 
ous cells studied by fluorescent antibody 
techniques, tissue culture for virus, and, in 
four cases, by electron microscopy. Five of 
the 10 showed definite herpes antigen within 
the cells of the anterior chamber, even 








HERPETIC IRITIS 


though virus cultures were negative in all — 
cases. Two of four patients studied showed 
free virus particles in the aqueous humor by 
electron microscopy, even though virus cul- 
tures were negative. 
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EXPERIMENTAL ALPHA CHYMOTRYPSIN GLAUCOMA STUDIED 
BY SCANNING ELECTRON MICROSCOPY 


Doucias R. ANDERSON, M.D. 
Boston, Massachusetts 


Kirsh! first recognized elevated intraocu- 
lar pressure as a side effect of the use of al- 
pha chymotrypsin in cataract extractions. In 
the last few years, alpha chymotrypsin has 
been used to produce glaucoma experimen- 
tally in monkeys.” Kalvin and his associates? 
found that they could produce glaucoma in 
owl monkeys if alpha chymotrypsin was in- 
jected into the posterior chamber, but not if 
the enzyme was injected only into the ante- 
rior chamber. This suggested that an interac- 
tion between the enzyme and something in 
the posterior chamber was necessary for the 
production of glaucome. An obvious and 
plausible theory is that fragments of the di- 
gested zonule may clog the trabecular mesh- 
work. To examine this theory, the trabecular 
meshwork of owl monkeys with enzyme-in- 
duced glaucoma was studied by means of 
scanning electron microscopy. 


MATERIALS AND METHODS 


Glaucoma was produced in one eye of 
each of four owl monkeys. To accomplish 
this, a 27-gauge needle attached to a tubercu- 
lin syringe was introduced into the anterior 
chamber of the anesthetized monkeys. As 
much aqueous humor as possible was aspi- 
rated. The tip of the needle was then intro- 
duced through the pupil into the posterior 
chamber, and alpha chymotrypsin in a di- 
lution of 1:1000 (750 units per ml) was 
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injected until the anterior chamber was re- 
formed. The pupil of one monkey was con- 
stricted with pilocarpine, but in the others 
this drug was not used in order to avoid in- 
troducing another variable into the experi- 
ment. 

Two days later the animals were again — 
anesthetized. In all of the eyes that had re- 
ceived alpha chymotrypsin severe elevation of 
intraocular pressure was obvious to the 
touch, and in one case this was confirmed by 
Schiøtz tonometry which gave a scale reading 
of zero with a 5.5-g plunger load and a scale 
reading of four with a 10-g plunger load. In 
contrast, the opposite eye of this animal, 
which had received saline diluent into the 
posterior chamber as a control, gave a read- 
ing of five with 5.5-g weight. 

The eyes were enucleated and promptly 
opened at the equator after being placed in a 
phosphate-buffered glutaraldehyde fixative. 
Further disection was delayed until the tis- 
sues had been hardened. A fresh razor blade 
was used to prepare blocks of tissue contain- 
ing the trabecular meshwork and other angle 
structures. The tissues were transferred to 
distilled water in order to rinse out saline 
and excess fixative that might precipitate or 
crystalize during subsequent drying. The tis- 
sues were frozen rapidly by plunging them 
into a breaker of isopentane that was kept 
cold by placing it in an outer container of 
liquid nitrogen. When the tissues were fro- 
zen, they were transferred to another beaker 
which was kept cold by immersion in liquid 
nitrogen. These specimens were then freeze- 
dried by placing them, still frozen, in an 
evaporator which was rapidly evacuated, 
Drying was allowed to procede for at least 
one hour before breaking the vacuum. Thee 
specimens were then attached to copper 
blocks by means of cellophane tape that was 


@ 


d 


VOL. 71, NO. 2 SCANNING ELECTRON MICROSCOPY 475 


f 





Fig. 8 (Anderson). Alpha chymotrypsin by scanning electron microscopy. The micrograph at the left is 
of the air dried enzyme while that on the right is of freeze-dried alpha chymotrypsin (1000), 
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© Everett? suggested the term, fellow eye 
syndrome, for the complex of findings in the 
fellow, undetached eye in cases of primary 
~~ idiopathic retinal detachment. The most im- 
- portant finding of this complex is a retinal 
detachment in the second eye, present in a 
~ much higher frequency than in the general 
_ population. According to several studies,» 
15 to 19% of detachments are bilateral. This 
igh frequency of retinal detachments in a 
comparatively small and well-defined group 
f patients opens the possibilities of effective 
preventive treatment. This paper describes 
the findings in a large group of fellow eyes 
systematically examined and it reports the 
= results of a national campaign to prevent ret- 
inal detachment in this group. 
















MATERIAL AND METHODS 


A research project, the national coopera- 
= tive study in the prevention of retinal de- 
~~ tachment, was started in Israel in January, 
~ 1960. Michaelson and associates*® described 
-material and methods of this national 
dy. All eye departments in the country 
Ci operated i in reporting every case of retinal 
: detachment, including that in second eyes. In 
` addition, the fellow eye of every patient with 

retinal detachment was examined, initially 

and at periodic followups, by direct and indi- 
rect ophthalmoscopy, and, when necessary, 
by a Goldman three-mirror lens. The find- 
ings were reported to a coordinating center. 

The data of the first two years were not an- 

alyzed because reports were still incomplete, 
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Jerusalem, 


Í srael 


and preventive treatment was not yet broadly 
used, 
RESULTS 

During the period from 1962-68 inclusive, 
1310 new cases of retinal detachment in first — 
eyes were reported. During this period, 966 
undetached fellow eyes were examined; 
however, complete information was not avail- 
able for all of them. The analysis of the find- 
ings in fellow eyes considered suitable for 
this purpose is presented in the figures and ta- 
bles, and they will be described here only 
briefly. 

There were 63% of all fellow eyes that 
showed degenerative changes in the retina 
(Table 1); 24% were of two types: lattice 
degeneration and snail tracks. 


TABLE 1 


DEGENERATIVE CHANGES IN 966 
UNDETACHED FELLOW EYES 


Changes No. Eyes A 
Lattice-like 67 6.9 
Snail tracks 165 17.1 
Pigmentary 198 20.5 
Others 185 19.2 

Total 615 63.7 


E A O A AOA Meee be 


Between 10 and 20% of the patients with 
different types of degeneration complained 
about muscae volitantes, while only a small 
percentage (1-39) complained of flashes 
(Fig. 1). This last number increased to 6% 
in fellow eyes with holes. 


Holes were found in 19.4% of all fellow. BS 


eyes; about one in every five fellow eyes o- 


with holes developed a detachment. 





Holes 


54 cases 


Lattice- 
22 cases 
Snail-tracks 
62 cases 
Cystic degeneration or 
Cobblestones 
80 cases 
Pigmentary changes 
80 cases 
Normal 
97 cases 
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Percentage 


Fig. 1 (Merin and associates). Symptomatology in 450 undetached fellow eyes according to the 
various degenerative changes in the retina. Black = flashes, Dotted areas z= muscae. Each eye is listed 


only once, and 


was listed. When both symptoms were present, the patient appears under flashes. 


without any retinal degenerative changes. 


In the undetached fellow eyes, the distri- 
bution of round and horseshoe holes in the 
four quadrants of the retina, and according 
to peripheral and central positions in each 
quadrant, is shown in Figure 2. For compar- 
ison, the same information 1s shown for the 
detached second eyes in Figure 3. 

The ratio of fellow eyes with holes to those 
showing some type of degeneration was 1/3.3 
(Table 2). 

We were interested to know whether this 
ratio was dependent on the type of degenera- 
tion. In order to determine this, the preva- 
lence of different types of degenerations in 
retinal quadrants with holes was compared 
to their prevalence in retinal quadrants with- 
out holes. This was done with 1664 retinal 
quadrants of undetached fellow eyes (Fig. 
4). This figure illustrates graphically that 
there is a much higher percentage of lattice 
and snail tracks degeneration in quadrants 
with holes than in those without holes, 

The prevalence of fellow eyes with holes 
in relation to the time interval between the 
retinal detachment in the first eye and the 


when multiple degenerations were present, the change presumed to be most significant 


“Normal” means eves 


last examination made of the fellow eye is 
shown in Table 3. This prevalence increases 
with time, indicating the progressive nature 
of the disease. 

In 1962, when the preventive treatment on 
a national scale in Israel was not yet fully 
operative, the incidence of retinal detach- 
ment in second eyes was 10.9%, This figure 
fell gradually to 4.2% in 1968 (Table 4), 
owing to the fact that 247 fellow eyes were 
treated preventively during the period 1962- 
68. In some of the treated fellow eyes, de- 
tachment in the first eye had occurred before 


TABLE 2 
RATIO OF HOLE TO DEGENERATIVE 
CHANGE PREVALENCE 


Posey * No. Eyes 
Holes 188 
Degenerative 

changes 615 
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Fig. 2 
type of holes in 158 undetached fellow eves that were 


(Merin and associates). Distribution and 


available for this analysis. Numbers. of all 
holes are given in percentage. If multiple types 
of holes were present, each appears separately: The 
number in brackets refers to the percentage of eyes 
in which only one type of hole is present, Outer cir- 
3 ele: indicates peripheral and equatorial location. Jn- 
‘ner circle ; central holes. 







d if we exclude these cases in which 

t eye was detached before 1960, the 

“percentage of detached second eyes to de- 
tached first eyes in 1968 is 2.9% instead of 
4.2%. Although this figure is not statistically 
significant, this is a reasonable exclusion, 
since there was not the same intensity of af- 
ter-care in this group. 

The relationship between numbers of 
treated and untreated detached second eyes 
is shown in Figure 5. A relatively small 
number of fellow eyes that developed a de- 
tachment had been preventively treated. 


Discussion 








The high percentage (63%) of fellow 
th retinal degenerative changes is 
cal of eyes predisposed towards retinal 


FELLOW EYE"IN RETINAL DETACHMENT 


holes and detachment.’ It is notable that 
of all degenerations, only lattice and snail 
track degenerations were significantly and 
more frequently present in those quadrants 
exhibiting holes than in other quadrants. For _ 
all other degenerations this difference was ` 
small. Lattice degeneration is found in high oh 
percentage of eyes operated on for retinal — 
detachment.*:? ee 
Only a small percentage of patients with 
holes or degenerative changes without holes _ 
in the fellow eye had any complaints. This =- 
becomes more important when one considers 
various means of detecting such cases. ws 
The percentage of fellow eyes with holes 
increases With the time elapsing since the de- 
tachment in the first eye. This shows the im- 
portance of a continuing followup of such 
eyes. This.time lapse may partially explain 
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Fig. 3 (Merin and associates). Distribution and 
type of holes in 28 detached fellow eyes are given 
in absolute numbers. If multiple types of holes were | 
present, each appears separately. The number: in 
brackets refers to eyes in which only one ts 
hole is present. Outer circle indicates periphe | 
equatorial” ‘holes, middle circle to central holes, anc 
inner ct ircle to macular holes. | 
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TABLE 3 


PERCENTAGE OF UNDETACHED FELLOW EYES 
WITH HOLES IN RELATION TO TIME SINCE 
DETACHMENT IN FIRST EVE 


Year of No. Fellow No. , 5 yes cy 





Detachment Eyes with Holes ^ 
Belot 1960 23 uo 48 
1960 to 1964 94 23 34 
1965 to mid-1967 1412 21 19 
After mid-1967 147 i6 11 


TABLE 4 


ANNUAL INCIDENCE OF DETACHED 
SECOND EYES 


‘ oe : co of Second Eves to 
Aa L Detached First Eyes 
1962 20 10.88 
1963 15 7.99 
1964 it 6.50 
1965 17 9.60 
1966 i4 7253 
1967 13 7.30 
1968 10 4.20 





the disparity in reports of bilaterality of 
holes, reported variously as 10 to 28%." 

While about one in five fellow eyes with 
holes developed a detachment, this figure 
varied with the type and location. Based on 
the same national study, Michaelson and as- 
sociates® stressed the fact that horsehoe holes 
in an equatorial location are by far the most 
dangerous, 

In 1962, before preventive measures were 
effective, second eyes constituted 10.9% of 
all detachments in Israel. This figure is 
among the lowest reported, but probably does 
indicate the real incidence, since such re- 
ports usually come from departments devoted 
especially to retinal detachment. Such depart- 
ments will of course attract more detached 
second eyes. 

The effect of preventive treatment, as as- 
sessed on a national scale, is shown by the 
drop in the number of detached second eyes 
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between 1962 and 1968. The figure of 10.9% 
eae y dropped during this period to 
4.2%, The importance of preventive treat- 
ment for retinal holes which are found acci- 
dentally is still questioned by some authors. 
After examining 3400 “normal” eyes and 
finding 3.8% with holes, Byer™ concluded 
that prophylactic treatment is justified only 
in exceptional cases. However, the present 
study suggests that for fellow eyes, preven- 
tive treatment may have a useful role. This 
may also be true for other defined groups 
such as aphakic or myopic eyes. 

Certain fellow eyes developed retinal de- 
tachment despite preventive treatment (Tig. 
5). Some of these failures may well have 
been caused by poor technique of preventive 
treatment. If the causes of these surgical 
failures were removed, the figure of 4.2% 
for detached fellow eyes could be even fur- 
ther reduced, although in a certain number 
of cases, the interval between the appearance 
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"HOLED” “UNHOLEDO” 
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(136) (1528) 


Pig. 4 (Merin and associates). Percentage of 
prevalence of retinal degeneration in 1664 retinal 
quadrants of fellow eyes, with and without holes. 


FELLOW EYE 


_ of a hole and that of the detachment is so 
short as to make detection in time for treat- 
ment quite unlikely. Further, in a number of 
¿cases the media is too opaque for the fundus 
o be visible, and of course efforts at close 
ollowup examinations are often thwarted by 
-the unpredictability of patient attendance. 
















SUMMARY 


Ina national cooperative study conducted 
n Israel, retinal degenerative changes were 
found i in 63%, and retinal holes in 19.4% of 
ie fellow eyes of patients with retinal de- 
thment. Very few of these patients com- 
ined of symptoms. Lattice and snail-track 
generations were found three times more 
quently in quadrants with holes than in 
rants without holes. The longer the pe- 
ce the detachment in the first eye, the 
; eater the likelihood of a hole, or holes, in 
-fellow eyes. 

Although the figures are too small to be 
statistically significant, the yearly incidence 
of detached second eyes in Israel fell pro- 
gressively from 10.9% in 1962 to 4.2% in 
1968, coincident with the use of preventive 

measures. 
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EPITHELIAL IMPLANTATION MEMBRANE ON THE IRIS SURFACE 


FOLLOWING CATARACT EXTRACTION WITH 
REPORT OF TWO CASES 
ALAN H. FRIEDMAN, M.D., Harvey B. TarerKa, M.D., anp PauL Henxinp, M.D. 


New York, New York 


Epithelial invasion of the anterior cham- 
ber is a well recognized complication of cat- 
aract extraction. ~+ Epithelium in the an- 
terior chamber following surgery is usually 
classified as: (1) epithelial downgrowth, (2) 
post-traumatic serous cyst of the iris, or (3) 
pearl tumor of the iris. Recently we ob- 
served two patients who had developed a 
semitransparent, avascular membrane on the 
anterior surface of the iris following cata- 
ract extraction. The membranes were not 
connected with the surgical incision. Both 
lesions enlarged and were excised. On histo- 
pathologic examination, they were found to 
be composed of surface epithelium and, in 
one case fungi were seen among keratinizing 
cells, 


CASE REPORTS 


Case 1—A 60-year-old Negro man was admitted 
to the hospital in November, 1968, with bilateral 
cerulean cataracts. Visual acuity was reduced to 
20/70 in both eyes. The remainder of the ocular 
examination was within normal limits. An intracap- 
sular lens extraction was performed on the left eye. 
A fornix based flap was fashioned and the lens was 
delivered by sliding technique. In the early postop- 
erative period, white fluffy material was observed in 
the anterior chamber just in front of the temporal 
pillar of the iris. The intraocular pressure was 28 
by applanation tonometer. Gradually, a posterior 
synechia formed between the pupillary portion of 
the temporal iris pillar and the vitreous face. On 
the 16th postoperative day a semitransparent, avas- 
cular membrane became. apparent on the temporal 
iris pillar. Over the next few weeks, the membrane 
grew toward the temporal chamber angle and over 
the vitreous face toward the visual axis (Fig. 1). 
The anterior uveitis and secondary glaucoma per- 
sisted and the visual acuity in the operated eye was 

From the Department of Ophthalmology, Monte- 
hore Hospital Medical Center, the Bronx, New York. 
This work was supported by Grant EY 00469, Na- 
tional Eye Institute, and the Seeing Eve, Inc., Mor- 
ristown, New Jersey. 

Reprint requests to Paul Henkind, M.D., Depart- 
ment of Ophthalmology, Montefiore Hospital, 111 
East 210th Street, Bronx, New York 10467. 
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Fig. 1 (Friedman, Taterka, and Henkind). Case 
l. Clinical photograph of membrane on the iris of 
left eye. White arrow delimits the medial border 
and black arrow the inferior border of the mem- 
brane. 


20/25. In January, 1969, a large temporal iridec- 
tomy was performed and at the same time, the 
membrane was stripped from the vitreous face with 
forceps and spatula. At the present writing, a se- 
vere vitreous inflammation persists and the patient 
can only recognize hand motion at one foot. 

Microscopic examination—The specimen consists 
of a portion of iris with a nest of nonkeratinizing, 
stratified cuboidal epithelial cells on its stromal sur- 
face (Fig. 2). No goblet cells are present. Within 
the iris stroma there is mild fibrosis and round cell 
infiltration. Serial sections were studied and no cys- 
tic structures or hair shafts were found within the 
implanted epithelial cells. 

Comment—This is an example of corneal or 
conjunctival epithelial implantation onto the iris 
surface. 

Case 2—-A 56-year-old Caucasian man was ad- 
mitted to the hospital with posterior subcapsular 
cataracts in both eyes. Visual acuity was reduced to 
RE: 20/400, and LE: 20/70. The remainder of 
the ocular examination was unremarkable In Janu- 
ary, 1970, the patient. had an intracapsular lens ex- 
traction of his right eye. A lateral canthotomy was 
performed, a fornix-based flap was utilized and the 
lens was delivered by sliding technique. In the early 
postoperative period, a mild anterior uveitis was 
noted. By the 10th day, a semitransparent, avascu- 
lar, gelatinous membrane was observed on the ante- 
rior iris surface in the seven o’clock position ad ja- 
cent to the pupil. Over the next four days this 
membrane enlarged. On the 14th postoperative day, 
it was excised along with the underlying iris. The 
eye has been quiet and vision is 20/30. 

Microscopic examination—The specimen consists 
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Fig. 2 (Friedman, Taterka, and 
Henkind). Case 1. Top: Low power 
photomicrograph demonstrating a 
nest of epithelial cells on the an- 
terior surface of the iris (hema- 
toxylin and eosin, X100) Bottom: 
Higher power view showing strati- 
fied cuboidal epithelium (hema- 
toxylin and eosin, 256). 


of a fragment of iris. On its surface there is a 
large nest of keratinized, stratified squamous ep- 
ithelium (Fig. 3). Within this epithelium are extra- 
cellular, spherical and ovoid fungi, some of which 
are budding (Fig. 4). 

Comment—A fragment of keratinizing epithe- 
lium, possibly from the canthotomy site may have 
entered the anterior chamber during surgery and 
implanted on the iris surface. The epithelial cells 
proliferated and fungi were observed. The appear- 
ance of the fungi suggest Pityrosporum, Candida, 
or Torulopsis species. All three genera exist in the 
flora of the normal outer eye.**® Subsequently, Pity- 
rosporum ovale was isolated from the patient's 
scalp and eyelids. 


DISCUSSION 


Surface epithelium from cornea, conjunc- 
tiva or more rarely the eyelid may enter the 
anterior chamber during surgery and adhere 
to the anterior of the iris.>®7 Though aqueous 
has been reported to have an inhibitory effect 
on cell growth th tissue culture;® the iris pro- 
vides a suitable environment for the replica- 
tion of epithelial cells. Proliferation of the 
epithelial cells may then occur, leading to the 
formation of a post-traumatic serous cyst, an 
iris pearl tumor, or an epithelial membrane. 
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An epithelial membrane appearing on the 
surface of the iris and not connected with 
the surgical wound may represent either a 
rariant of serous cyst, pearl tumor, or a sepa- 
rate entity. 

Experimental introduction of surface ep- 
itheliur into the anterior chamber of experi- 
mental animals has been performed. These 
attempts have met with varying success and 
earlier results have been extensively re- 
viewed by Parsons,‘ Theobald and Haas," 
and Regan.® Hosch?® placed fragments of 
full-thickness eyelid into the anterior cham- 
ber and observed the development of large 
cysts lined by epithelium and filled with ath- 
eromatous material. In more recent experi- 
ments, Gunderson™ took portions of cornea 
from one eye and placed them into the oppo- 
site eye. The tissue was absorbed. Cogan’ 
inserted free pieces of conjunctiva into the 
anterior chamber and observed the’ rapid 
spread of the epithelium over the iris during 
the early postoperative period. Later the ep- 
ithelium ceased to grow. Regan?’ placed cor- 
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neal and conjunctival epithelium onto the 
surface of the iris and observed the rapid 
disappearance of these elements. Free pieces 
of conjunctiva produced results similar to 
those of Cogan. The implants in one case 
produced a free-floating white ball in the an- 
terior chamber, while in four cases a mem- 
brane developed on the anterior iris surface. 
Four months after the tissue was introduced 
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Fig. 4 (Friedman, Taterka, and Henkind). Case 
2. Special stain revealing characteristic fungal ele- 
ments with budding forms among the epithelial 
cells (PAS reagent with light green counterstain, 
x 1280). 





Fig. 3 (Friedman, Taterka, and 
Henkind). Case 2. Top: Histologic 
appearance of the keratinizing epi- 
thelium embedded on the anterior 
surface of the iris. Arrow delineates 
the horny layer Chematoxylin and 
eosin, X100). Bottom: Higher 
power view demonstrating stratified 
squamous epithelium with forma- 
tion of a keratin pearl (P) hema- 
toxylin and eosin, X256). 
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the membrane was visible grossly, but in the 
remaining two months of the experiment the 
membrane did not enlarge. Hilding" in- 
serted either corneal scrapings or 2 mm full- 
thickness corneal trephine buttons into the 
-anterior chamber. In each instance the corneal 
- tissue was absorbed. Conjunctival transplants 
-however produced either small nodules or a 
© cyst on the iris. Thus, experimental data seem 
_ to indicate that corneal elements and conjunc- 
: tival epithelium are absorbed while skin and 
feo ‘ull thickness conjunctiva have the capacity 
to proliferate following introduction into the 
anterior chamber. 
The presence of fungi among the epithe- 
Hal cells in the second case is a most unusual 
o finding. Fungi of low pathogenicity may 
-gain entry to the anterior chamber and pro- 
duce a delayed endophthalmitis.* Conse- 
quently, the second patient is being carefully 
followed. 

The clinical feature of epithelial implanta- 
tion in our patients was the development and 
progressive growth of a semi-transparent, 
noncystic, avascular membrane on the surface 
of the iris not connected with the wound. 
> ‘These growths were recognizable in the sec- 

_ond or third postoperative week and were ac- 
< companied by a mild anterior uveitis. We feel 
- these lesions should be excised as soon as they 
a re recognized. 










SUMMARY 


Two patients developed epithelial mem- 
branes on the anterior iris surface following 
cataract extraction. The membranes were not 
connected with the surgical excision and were 
excised. Histopathologic examination of the 
surgical specimens revealed the membranes 
were composed of surface epithelium, Fungi 
compatible with Pityrosporum ovale were 
found among the epithelial cells in one case. 


EPITHELIAL IMPLANTATION 


Experimental attempts to implant surface 
epithelium upon the iris are reviewed. 
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EFFECT OF SILICONE CONTACT LENSES ON 
CORNEAL EPITHELIAL METABOLISM 


Rogert P. Burns, M.D., Hartey Rosperts, B.S., and Larry F. Ricu, M.D. 


Portland, Oregon 


Many patients are unable to wear contact 
lenses, possibly because corneal epithelial 
metabolism is changed greatly by the wear- 
ing of these lenses. The effect of contact 
lenses on epithelial metabolism has been 
studied for the past 20 years, or about as 
long as contact lenses have been popular. It 
is known that oxygen, supplied by the am- 
bient atmosphere, is necessary for normal 
aerobic metabolism of the cornea, and a con- 
tact lens hampers metabolism by interfering 
with this supply of atmospheric oxygen. 
Current theory contends that carbohydrate 
breakdown in the epithelium, through the 
usual aerobic pathways, is the principal 
source of energy for the cornea.’ This en- 
ergy is needed for the maintenance of cor- 
neal clarity through deturgescence. If de- 
prived of its oxygen supply, the epithelium 
must use less efficient anaerobic glycolysis 
for its energy requirements and soon be- 
comes unable to meet its metabolic demands. 
The cornea then becomes thickened and less 
transparent, 

This need for atmospheric oxygen for the 
preservation of corneal transparency has 
been well demonstrated qualitatively, but 
only to a lesser extent quantitatively. By ex- 
posing the rabbit's eye to various pure gases, 
Langham found that the cornea required at- 
mospheric oxygen to maintain optical clarity.” 
Smelser showed that placing contact lenses 
on guinea pigs caused a decrease in corneal 
glycogen and increase in lactic acid.? Histo- 
chemical studies of corneal epithelial glyco- 
gen and measurements of corneal thickness 
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and optical properties have been useful in in- 
directly studying the effect of contact lenses, 
but it was not until the development of spe- 
cific enzymatic fluorometric techniques that 
enzymes, substrates and cofactors of carbo- 
hydrate metabolism could be quantitatively 
measured in extremely minute amounts of 
tissue. The fluorometric techniques origi- 


nated by Lowry,* which were adapted for 


dermatologic research by Halprin and Ohka- 
wara, and modified for ultramicro quanti- 
ties for this research,® have been used to 
evaluate directly the comparative effects of 
various types of contact lenses on the metab- 
olism of the corneal epithelium. 


BACKGROUND 


The experimental animals used in these 
studies were adult albino rabbits which, it 
must be emphasized, are entirely different 
subjects for contact lens wear than human 
beings. Rabbits tolerate contact lenses very 
well and blink only one or two times per 
minute. This infrequent blinking fails to re- 
new frequently the oxygen containing tear 
fluid under the lens. 

The first experiments® involved placing 
nonfitted bicurved methyl methacrylate cor- 
neal contact lenses on rabbit eyes. In each 
animal, the fellow eye was left without a lens 
for comparison, since measurements of sub- 
strates, enzymes and cofactors on normal 
rabbit’s eyes equal each other within +10®, 
although there is a wider variation from rab- 
bit to rabbit. With these nonfitted contact 
lenses, the glycogen content of the corneal 
epithelium decreased rapidly to 43% of nor- 
mal at eight hours and 19% of normal at 16 
hours. After 16 hours’ wear, the cornea was 
thickened and edematous with the epithelial 
layer on the verge of ulcer formation. If the 
lens was left on the eye for several days, cor- 
neal ulceration occurred and glycogen in- 
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greater exchange of tear fluid. These holes 
plugged with mucus and had to be removed 
several times for cleaning during the wear- 
ing period. Soft Czechoslovakian plastic con- 
tact lenses (Geltakt) without holes were also 
tested. With both the perforated methyl 
methacrylate and the Geltakt lenses there were 
anoxic changes in the corneal epithelium 
comparable to those seen with the nonfitted 
methyl methacrylate lenses.’ 

Sclerocorneal lenses, the original type of 
contact lenses, which extend over sclera as 
well as cornea, were also tested.” These were 
individually flush fitted to rabbits by taking a 
plastic mold of the eye with ophthalmic mol- 
dite and then pressing a 0.03-inch plexiglass 
sheet to the mold. These lenses covered the 
entire cornea and approximately 5 mm of 
the adjacent sclera, and caused the most 
damage to the rabbits’ eyes of all the lenses 
tested. Within four hours of wear, the eves 
appeared uncomfortable with injected, che- 
motic conjunctivae, profuse lacrimation and 
opaque epithelium which sloughed off by 
eight hours. As expected, the epithelial gly- 
cogen decreased severely with these lenses— 
to 8% by four hours and 4% at eight hours. 
By cutting away the corneal part of the 
sclerocorneal lenses so that they were 
vaulted, and venting the vault by a groove, 
better tolerance was achieved. Results of all 
the above experiments are summarized in 
Table 1. 


SILICONE RUBBER LENS TESTS 


Nonfitted contact lenses made of silicone 
rubber,* a material that is highly permeable 
to oxygen and carbon dioxide, were tested 
in a similar fashion on adult albino rabbits. 
These silicone lenses have a hardness of 80 
to 85 (Shore, type A-2, durometer). Their 
refractive index is 1.439 0.002, measured 
by the Abbe-56 refractometer (Bausch and 
Lomb). The transmission of light is about 
equal for all colors of the spectrum, measur- 
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* Lenses and description furnished by Mueller- 
Welt Company, Chicago, Illinois. 
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ing 86% when the lens is dry and 91% when 
the lens is wet (Cary Model 15 spectropho- 
tometer). 

The glycogen, glucose, lactate, and ATP 


> ” 


TABLE 2 


EFFECT OF NONFITTED SILICONE RUBBER CONTACT 
LENSES ON CARBOHYDRATE METABOLISM OF 
CORNEAL EPITHELIUM 


Substrate* 
Wearing Time meeen 
Glycogen Glucose ATP Lactate 


Mampara n RE anana aita taataan AmE E ym aA AALAN ADA AAAA AAR ERITREA A A AARAA SEA SE E AAAA AASE t ee tates ine I a me 


Eight hours 101 97 100 106 
98 96 91 107 
105 97 116 93 
103 98 110 104 
99 97 97 96 
107 99 103 95 
103 110 110 113 
92 98 99 93 
106 101 107 106 
102 104 109 105 
Mean 101.6 99.7 104.2 101.8 
Standard 
deviation 4.4 4.3 Tis 7.0 
16 hours 107 96 107 98 
108 120 112 105 
111 101 109 104 
98 101 98 97 
109 106 08 109 
95 94 99 92 
92 95 90 97 
107 103 103 106 
98 109 109 96 
98 92 103 101 
Mean 102.3 101.7 102.8 100.5 
Standard 
deviation 6.8 8.4 6.7 5.4 
One week 97 107 107 103 
95 100 104 97 
101 96 104 104 
108 99 103 106 
103 93 97 98 
95 107 101 102 


Mean 100 100 103 102 
Standard 
deviation 5.2 5.7 3.4 3.5 


aaah teehee tedden ceed eda ANA r L e a a AN eter RT EET TET ETT 


* Results expressed in percentage of amount of 
substrate in normal, untreated eye divided by 
amount in contact lens wearing eye. 
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levels in the corneal epithelium were assayed 
_ after eight hours, 16 hours, and one week of 
continuous wear in three groups of animals. 
‘There were no clinical signs of irritation 
¿such as excessive lacrimation, conjunctival 
injection, epithelial haze, or corneal ulcera- 
-tion in any of the animals tested, even when 
the lenses were worn continuously for a 
-week without removal. 
= None of the substrates or cofactors 
changed significantly during these wearing 
periods. Mean levels of glycogen, glucose, 
lactate and ATP were all within + 4% of 
ng identical with the control eye (Table 2). 
r contact lenses than silicone could not 
ested for a one-week period, but the dif- 
rence in results after wearing silicone 
nses and the other lenses tested is statisti- 
cally highly significant (P = <0.005) if the 
eight- and 16-hour glycogen determinations 
are compared by the student t-test. 























SUM MARY 


When determinations of corneal epithelial 
glycogen, glucose, adenosine triphosphate, 
and lactate levels were made after eight 
“hours, 16 hours, and one week of wearing 








SILICONE LENSES AND CORNEAL METABOLISM Ag 


time in rabbits wearing silicone rubber con- > 


tact lenses, there was no significant deviation 
from normal levels. Compared to other types 
of contact lenses tested, the silicone rubber 
contact lens is unique in its ability to main- 
tain normal corneal metabolism. Human tri- 
als will determine whether or not this type of 
lens will be amenable to clinical standards of 
optics, fitting techniques, and ease of wear. 
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CORNEAL CURVATURE AND DIAMETER IN 
DEVELOPMENTAL GLAUCOMA 


ROBERT E. CHRISTENSEN, M.D., anp Maria H. Garat, M.D. 
Los Angeles, California 


The ophthalmic literature contains few 
references to measurements of corneal cur- 
vature in developmental glaucoma. Frieden- 
wald? measured 47 eyes of 24 patients with 
either congenital glaucoma or buphthalmos 
and compared corneal diameter with radius 
of curvature and scleral rigidity. The present 
study was performed to determine corneal 
diameter, radius of corneal curvature, and 
changes in these two measurements with 
time in a series of patients with developmen- 
tal glaucoma. 


TECHNIQUE AND PATIENTS 


This long-term study was performed on 
96 eyes of 48 children with developmental 
glaucoma. Sixty-nine eyes were from pa- 
tients with developmental glaucoma. Twenty- 
seven eyes were from 15 children who 
had glaucoma associated with other con- 
ditions, These conditions included Lowe’s 
syndrome (six eyes), antridia (five eyes), 
Treacher Collins’ syndrome (four eyes), ru- 
bella (four eyes), mental retardation (four 
eyes), Sturge-Weber syndrome (three eyes) 
and congenital cataract (one eye). The mean 
age of the patients at the time of the initial ex- 
amination under general anesthesia was two 
years, and all were within the range of two 
days to four years of age. All received medi- 
cal (mitotic) therapy and most had one or 
several surgical procedures during the follow- 
up time. 

Horizontal corneal diameter was mea- 
sured in all 96 eyes. The measurement was 
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taken two times, using calipers and operating 
loupes, and averaged. The landmarks used 
were the end of visible cornea on one side 
and the apparent termination of the conjunc- 
tiva on the opposite side. Vertical corneal di- 
ameter was not measured in all cases, was 
found to be more difficult to measure accu- 
rately, and therefore was not included in the 
results. Of the 96 eyes, 77 were followed for 
changes of corneal diameter on a long-term 
basis. The mean observation time was one 
vear and 11 months, with a range from one 
month to three years and nine months. 

In 63 of the total 96 eyes, the radius of 
corneal curvature was measured and com- 
pared with the corneal diameter. Each curva- 
ture measurement was made twice, using op- 
erating loops and a graduated series of metal 
templates of varying radii of curvature, as 
described by Friedenwald.? From the smaller 
group of 63 eyes, 29 were observed on a 
long-term basis for changes in the corneal 
radius of curvature and concomitant change 
in diameter. The mean observation period 
was three vears and seven months, with a 
range from one month to seven years. 


RESULTS 


The mean horizontal corneal diameter of 
96 eyes with developmental glaucoma was 
12.67 mm (+ 1.25 mm) at the time of the 
first examination (Fig. 1). Megalocornea 
may be defined as a horizontal corneal diam- 
eter of greater than 12.5 mm.? Using this 
measurement limit, 50 of the 96 eyes (52%) 
had megalocornea when first examined. 

The horizontal corneal diameter was fol- 
lowed in 77 of the 96 eyes. At the initial ex- 
amination, the average patient age was 8.5 
months (range: two days to four years), 
The average age at the final examination 
was two years, 10 months (range: 10 months 
to seven years). The mean observation time 
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HS group was one year, 11 months 
one month to seven years, 11 
meee this T the average 


D Of 77 ¢ eyes, 68 (886) 
increased in horizontal diameter. Further- 
“more, 55 of the 77 eyes (71%) increased 
corneal diameter to megalocornea levels. Of 
the remaining 22 eyes, 13 demonstrated sig- 
nificant enlargement but to levels of less 
i han 12.6 mm. Some of the observed corneal 

) argement in this group should be attrib- 
maturation growth. The corneal di- 
s, however, are largely greater than 
e expected i in a similar age popula- 









TABLE 1 


CHANGE IN HORIZONTAL CORNEAL DIAMETER OF 
77 EYES WITH DEVELOPMENTAL GLAUCOMA 


Initial Final 
Examination Examination 

Eyes measured* 77 77 
Corneal diameter 

range 9.0-15.0mm 10.0-16.0 mm 
Mean corneal 

diameter 12.67 mm 13.4 mm 
Average corneal  * 
. diameter increase +0.7 mm 






ge of corneal 


ter cea 0.25-3.0 mm 


1 year, 11 months 





of eves were measured more than twice. 


DEVELOPMENTAL GLAUCOMA 


ls fa 


ig. 1 (Christensen and Garai). Horizontal corneal diameter in 96 eyes with developmental glaucoma. . 
an me! diameter is 12.68 + 1.25 mm with a range of 9.5 to 16.5 mm. 
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tion group, and only nine eyes had a degree i 
of enlargement that could be considered. nor- D 
mal, 


The mean anterior radius of corneal Hen 


vature of 63 eyes from the larger group of 


96 was 7.43 mm, which is within normal lim- a i 
2). Comparison of the average 


its (Fig. 
corneal diameter (12.5 mm) with the aver- 
age radius of curvature (7.43 mm) in the 
same 63 eyes revealed that in these develop- 
mental glaucoma eyes the radius of corneal 
curvature was within normal range in spite 
of macrocornea. 

The anterior radius of corneal curvature 





Fig. 2 (Christensen and Garai). Radius of cors 3 
neal curvature in 63 eyes with developmental glau- eae 
coma. Mean radius of curvature is 743 + 038 


mm with a range of 6.0 to 9.0 mm. 
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TABLE 2 
CHANGE IN CORNEAL RADIUS OF CURVATURE IN 
29 EYES WITH DEVELOPMENTAL GLAUCOMA 


Final 
Examination 


Initial 
Examination 
Eyes measured * 29 29 
Corneal radius of 
curvature range 
Mean corneal radius 
of curvature 
Average increase in 
corneal radius of 
curvature 
Range of corneal 
radius of cur- 


6.75-8.0mm 7.0-9.0mm 


7.46 mm 7.64 mm 


+0.01 mm 


vature change 0.0 to2.0mm 
Average time of 
observation Three years, 7 months 


Pane A AA NAA MO AR RON A PO A RR ERR NATE RAUNT HAASE ee Vet rte Borel 8th ben ed AN ee AE Ne 


*76% of eyes demonstrated no change on re- 
peated examination. 


was followed in 29 of the 63 eyes for an 
average time of three years, seven months. 
During this period, there was a minimal 
average increase of 0.01 mm and the radius 
remained within normal limits (Table 2). 

Changes in corneal diameter were com- 
pared on long-term observation with changes 
in the radius of corneal curvature in the 
same 29 eyes (Table 3). Diameter increased 
in 23 eyes with a range from +0.5 to +2.5 
mm. The mean corneal diameter increased 
from an initial 12.92 to a final 13.82 mm. 
Meanwhile, the radius of corneal curvature 
remained remarkably stable. In this group, 
only seven eyes increased in radius of curva- 
ture (range: +0.5 to +2.0 mm) ; therefore, 
the mean radius value increased only from 
7.46 to 7.64 mm. Thus corneal radius of 
curvature changed much less (+0.02%) 
compared to the concomitant increase in cor- 
neal diameter (+7.09%). 


DISCUSSION 


The cornea of the newborn is relatively 
large and has an average horizontal diameter 
of 9 to 10 mm.®:* Postnatal growth occurs 
during the first half year of life and the 
adult diameter is attained variably between 
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six to 12 months (Hymes*), or by two years 
(Grod’*), or by five years of age (Priestly 
Smith,§ and Barats®). According to Thomas,? 
the average horizontal size of the mature 
cornea is 11.6 mm. The dividing line be- 
tween micro, normal, and megalocornea is 
not a fixed one but rather a flowing tran- 
sition. The literature is in agreement, how- 
ever, that megalocornea has a horizontal di- 
ameter of greater than 12.5 mm and that 
microcornea measures 10 mm. 

The average radius of corneal curvature 
in the newborn was between 6.6 and 7.2 mm, 
as measured by DeVries,* while Dieckmann’ 
reported it to be 7.37 to 7.44 mm. The aver- 
age adult radius of anterior corneal curva- 
ture has been measured by Salzmann'® as 7.4 
mm; by Gullstrand as 7.7 mm; by 
Tscherning,’* 7.98 mm; by Thomson," 8.4 
mm; and by Cogan, 7,7 to 7.8 mm. 

Acute and chronically congestive glauco- 
matous eyes have smaller corneal diameter 
and radius of curvature measurements than 
normal eyes or eyes with chronic simple 
glaucoma.**** Tornquist? states that eyes 
with closed angle glaucoma average 4% 


TABLE 3 
COMPARISON OF CHANGES IN CORNEAL DIAMETER 


AND CORNEAL RADIUS OF CURVATURE IN 29 
EYES WITH DEVELOPMENTAL GLAUCOMA 


Final 


Initial 
Examination Examination 
Eyes measured * 29 29 
Corneal diameter 
range 10.5-15.0 mm 11.0-16.5 mm 
Mean cornea! 
diameter 12.92 mm 13.82 mm 


Average corneal 
diameter increase 
Corneal radius of 
curvature range 
Mean corneal radius 
of curvature 
Average increase in 
corneal radius of 
curvature 


Am ALN LA EAE! TERA CAAA EA OTIC AB ARH EAR eter er NMS i een ar fi naa ane n ent fiery 


+0.9 mm 


6.75-8.0 mm 7.0-9.0 mm 


7.46 mm” 7.64 mm 


* 79% of eyes increased corneal diameter, while 
only 24% demonstrated any increase in corneal 
radius of curvature. 
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shorter radii of curvature than do normal 
' eyes. Lowe!’ found a smaller but a signifi- 

cant difference in the two groups and corre- 
. lated radius of corneal curvature with axial 
_ length of the eye. 
` Eyes with developmental glaucoma usually 
_ have large corneas, and the corneal Same 
is frequently in the megalocornea range.’ 
‘riedenwald presented measurements of 
corneal diameter and radius of curvature in 
733 eyes with congenital glaucoma, buphthal- 
os OS or soe ae Seay that Dorn 















years. in his group, the mean onei di- 
xeter was 13 mm, and the average radius 
f curvature was 9.1 mm. The latter mea- 
surement differs significantly from our data, 
- where the average curvature radius was 7.43 
mm, within normal range. 

Our data indicate a shorter radius of cor- 
neal curvature than that obtained by kera- 
tometry in previous studies of normal adult 
eyes. The templates used in the present study 

> were 11 mm in width and single curved. 
= When paired studies compared template ra- 

-dius of corneal curvature with keratometry 
n several normal adults, the keratometer 
readings were 0.5D greater than the tem- 
plate values on the same eye. This difference 
can be explained by the fact that, instead of 
the smaller, central optical zone usually mea- 
sured in keratometry, the whole corneal ra- 
dius is measured by template. To extrapolate 
our data to absolute values, the average ra- 
dius of corneal curvatures should be in- 
creased by approximately 0.1 mm to become 
7.5 mm—still well within average normal 
range for adults. The templates used in this 
study, however, were 11 mm wide, closely 
approximating, the 10.1 mm diameter of the 
Schidtz tonometer footplate. The data, there- 
fore, remains significant concerning Schigtz 
tonometer evaluations of intraocular pres- 
sure, since apparently corneal curvature in 
i -developmental glaucoma is largely unrelated 
~ to changes in corneal diameter. 
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DEVELOPMENTAL GLAUCOMA 


SUMMARY 


In 96 eyes of 48 children with develop- 
mental glaucoma, the mean horizontal cor- 
neal diameter at the time of first examina- 
tion was 12.67 mm and the average age was 
two Fa 7 a Di the eyes AaS 
e es were ieee a the bice cor rneal 
diameter increased to 13.4 mm despite medi- 
cal and surgical therapy. 

In 63 eyes measured for anterior radius of 
corneal curvature, the mean value was 7.43 
mm, which is well within range for normal 
eyes. The corneal diameter of these 63 eyes 
averaged 12.5 mm, indicating that anterior 
corneal curvature in such eyes may be nor- 
mal in spite of megalocornea. 

Twenty-nine eyes were followed on a 
long-term basis for an average of three years 
and seven months, and the mean corneal di- 
ameter increased from 12.92 to 13.82 mm. 
During the same time, the corneal curvature 
of these eyes remained within normal limits 
and increased only from a mean value of 
7.46 to 7.64 mm. In developmental glaucoma, 
corneal diameter enlarges somewhat inde- 
pendently of corneal curvature. 
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Mine eye and heart are at a mortal war, 

How to divide the conquest of thy sight ; 

Mine eye my heart thy picture’s sight would bar, 
My heart mine eye the freedom of that right. 

My heart doth plead that thou in him dost lie, 
A closet never pierc’d with crystal eyes,— 

But the defendant doth that plea deny, 

And says in him thy fair appearance lies. 

To ‘cide this title is impanelled 


A quest of thoughts, all tenants to the heart: 

And by their verdict is determined 

The clear eye’s moiety and the dear heart’s part: 
As thus; mine eye’s due is thine outward part, 
And my heart’s right thine inward love of heart. 


Shakespeare’s Sonnets, Edward Bliss Reed (ed.) 
New Haven, Yale University Press, 1923, p. 23, 


THE ENDOTHELIUM IN CLEAR AND PROGRESSIVELY 
EDEMATOUS CORNEAL TRANSPLANTS 


HANAN ZAUBERMAN, M.D., anp Urter Sacis, M.D. 





D aa deturgescence and transparency 
are maintained by the endothelium and the 
integrity of this layer is of great importance 
in order to attain a clear transplant. Al- 
though it is known that edematous thick 
grafts present endothelial disturbances, to 
our knowledge no experimental study corre- 
the thickness of the transplant in vivo 
he histologic appearance of the endo- 
lial layer has been reported and this is the 
pose of this article. 
























[ATERIALS AND METHODS 
Per etrating keratoplasties 6 mm in diame- 
‘ter were performed on one eye of 42 albino 
rabbits weighing from 2 to 3 kg, using, as 
donor material, fresh corneas of 0.36 to 0.37 
mm thickness, obtained from albino rabbits. 
The operations were performed by junior 
surgeons during a course in corneal surgery. 
-Anesthesia consisted of pentobarbital S0- 
dium (25 mg/kg) and a retrobulbar injec- 
tion of 1 ml of lignocaine. Mydriasis was ob- 
ned with scopolamine 0.25% and neosyn- 
4 hrine 10% drops. Fibrin formation in 
-the aqueous was suppressed with drops of a 
solution 1000 IU/ml heparin, instilled into 
the anterior chamber at the beginning of the 
operation. The grafts were sutured with No. 
10 monofilament nylon, using four separate 
and a continuous running suture, and air 
was injected to reform the anterior chamber. 
Immediately after surgery, and each day 
thereafter, one drop of 1% neomycin was 
instilled in the conjunctival sac. 

Daily thickness measurements of the 
transplanted cosneas were obtained with the 
/Maurice-Giardint pachometer.* Twenty-two 
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rabbits were selected for this study, with 
grafts measuring from a normal 0.36 to 1. 1 
mm thickness. Seventeen of these rabbits 
presented edematous transplants, but in no 
case was there complete opacification or 
scarring of the graft. 

The recipient rabbits were killed within 
one to eight weeks after keratoplasty, with 
an overdose of pentobarbital sodium. Prom _ 
the center of the graft and from the recipi- i 
ent’s cornea, flat endothelial preparations: 
were obtained and stained according to. a 
method previously described,’ for examina- 
tion under the microscope. Such samples 
were not obtained from the junction area be- 
tween the graft and the recipients’ cornea be- 
cause the endothelial tissue tore when this 
was attempted. Note was taken of the charac- 
teristics of the endothelial cells. The average 
cell population was calculated by counting the 
number of cells in 12 microscopic fields of 
0.0054 mm? with a X430 magnification. Re- 
presentative areas of the flat endothelial 
layer were photographed and will be pre- 
sented with a X645 magnification. 


RESULTS 


In five disks of 0.36 to 0.38 mm thickness, 
belonging to clear transplants removed six to 
eight weeks after surgery, the cell population 
density of the endothelium was 20 to 28 
cells per field, as observed by us in normal, 
freshly removed rabbits’ corneas. The struc- 
ture of the cells was normal (Figs. 1 and 2). 
The recipients’ endothelium showed, in these 
instances, density of cells similar to the do- 
nors’. 

In five disks of 0.41 to 0.53 mm thickness, 


from transplants obtained from one to seven 


weeks after surgery, the endothelial cell den- 
sity was of 13 to 18 cells. The endothelial 
cells were moderately hypertrophic, but the 
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Fig. 1 (Zauberman and Sachs), 
Endothelium from a 0.37 mm thick- 
ness corneal transplant, eight weeks 
after surgery-—30 cells per field. 
(hematoxylin-eosin, « 645). 





Structure was preserved (Figs. 3 and 4). 
The recipient’s cornea had a population den- 
sity of 20 to 26 cells, which were of normal 
structure and mildly increased size. 

In 12 disks of 0.65 to 1.1 mm thickness, 
from transplants obtained from one to four 
weeks after surgery, the population density 
was of eight to 12 large sized cells, while the 
recipients’ was of 18 to 23 cells. These latter 
cells were somewhat larger than normal 
(Figs. 5 and 6). The recipients’ endothelial 
cell density in these corneas varied between 
18 and 21 cells per field. These were some- 
what larger than normal. Figure 7 shows the 
population density of endothelial cells in re- 
lation to the thickness of the graft in vivo 
and postoperative interval in weeks, 
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Fig. 2 (Zauberman and Sachs), 
Endothelium from a 0.37 mm thick- 
ness graft, six weeks after trans- 
plantation—24 cells per feld (hema- 
toxylin-eosin, x645). 


Discussion 

The cell population density of the endothe- 
lium was normal in clear, 0.36 to 0.38 mm 
thickness transplants, but decreased grad- 
ually in progressively thicker, edematous 
grafts. When an edematous transplant was 
20 to 3066 thicker than the normal-thickness 
cornea, the number of endothelial cells per 
microscopic field was reduced to about 60% 
of the normal amount. In transplants double 
or more their original thickness, 40 of the 


covered the donor’s cornea. It is therefore 
apparent that the endothelial cells which cov- 
ered increasingly edematous corneas were 
progressively hypertrophic. Although no 
correlation between the two parameters was 








Fig. 4 (Zauberman and Sachs). 
Endothelium from a 0.75 mm thick- 
ness graft. Cells measure more than 
twice the normal size—11 cells per 
field Chematoxylin-eosin, x 6453). 


attempted before, it should be noted that Ir- 
vine and Irvine? also had the impression of a 
reduction in the number of endothelial nuclei 
in human edematous transplants and that 
Salceda* found a diminished cell population 
density in partially clear grafts. 

It is not clear what the origin of these hy- 
pertrophic cells was. The endothelial cells 
are known to survive for long periods in 
successful transplants. Their replacement by 
the recipient’s* endothelial cells begins only 
four to 21 months after surgery.** It has 
been shown however, that, in persistent ede- 
matous grafts or in temporarily edematous 
transplants which subsequently clear up, 
there is a rapid replacement of the donor 
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Fig. 3 (Zauberman and Sachs). 
Endothelium from a 0.41 mm thick- 
ness graft, two weeks after surgery. 
Cells are moderately hypertrophic— 
18 cells per field Chematoxylin-eosin, 


* 645). 





cells by the recipient's.” This could have been 
the case in our series of edematous trans- 
plants, which were removed from one to eight 
weeks after surgery. It should be pointed out 
that no signs of proliferation or regeneration 
were observed in the recipients’ corneas or 
in the graft. These could have been missed 
since the endothelium lining the recipient-do- 
nor border area was not examined, What- 
ever the origin of the hypertrophic endothe- 
lial cells, it appears that the increase in size 
is a compensatory mechanism by which the 
continuity of the endothelial layer is pre- 
served in edematous grafts. The normal en- 
dothelial function prevents corneal hydration 
by acting as a metabolic pump and, to a 
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Fig. 5 (Zauberman and Sachs). 
Endothelium from a 0.85 mim thick- 
ness graft, Cells are very hyper- 
mal—8 cells per field (hematoxylin- 
eosin, X 642). 





lesser extent, as a transport barrier. The di- 
minished cell population could obviously in- 
terfere with these functions. 


SUMMARY 

Penetrating corneal transplants 6 mm 
in diameter were performed on rabbits by 
junior surgeons during a course in corneal 
surgery. Daily thickness measurements of 
the transplanted corneas were obtained with 
a pachometer. Twenty-two rabbits, with 
transplants measuring from 0.36 to 1.1 mm 
thickness, were selected for the study of the 
endothelial layer. 

The population density was normal in 0.36 
to 0.38 mm thickness grafts, and decreased 
gradually in progressively thicker edematous 
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Fig. 6 (Zauberman and Sachs). 
Endothelium from a 0.90 mm thick- 
ness graft—9 cells per field (hema- 
toxylin-eosin, 645). 


grafts. When an edematous graft was 20 to 
30% thicker than the normal thickness of 
the cornea, the cell population was reduced 
to 60% of the normal. In transplants double 
or more the normal thickness, 40% or less of 
the cells covered the grafted cornea. 

The endothelial cells of the transplant pre- 
sented progressively hypertrophic features 
in thicker grafts. No signs of degeneration, 
regeneration or proliferation were observed, 
but it must be pointed out that the junction 
area between the graft and thé recipient was 
not examined. 

The decrease of the cell population was 
found to be directly related to edema of the 
transplant. 

The amount of edema, as determined by 
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Fig. 7 (Zauberman and Sachs). Cell population density of endothelium as function of thickness of 
transplants. Graft thickness (in mm) is shown at bottom; cells per field is shown at side; numbers 
o Porn the graph indicate the interval in weeks, 
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INTRACTABLE MYCOBACTERIUM FORTUITUM CORNEAL ULCER 


IN MAN 


WENDELL E. Wiis, M.D., anp Perer R. Larsson, M.D. 
Philadelphia, Pennsylvania 


Ocular infection due to Mycobacterium 
fortuitum, an atypical mycobacteria, was 
frst mentioned in 1965.* Since then, three 
patients have been described with keratitis 
caused by this organism.™* In addition to 
mycobacterium fortuitum, other atypical 
mycobacteria can produce serious infections 
of the orbit and eye. Two cases of this type 
have recently been reported. The first was a 
corneal ulcer due to an anonymous member 
of Runyan IV atypical mycobacteria and the 
second had severe orbital disease without eye 
involvement caused by the Avian-Battey 
strain.^® All these cases were characterized 
by an indolent course and had high resis- 
tance to most of the broad-spectrum antibiot- 
ics and antituberculous agents. Physicians 
who treat systemic disease caused by the Run- 
yan group IV organisms have recorded the 
same experience.” 


CASE REPORT 


A 55-year-old welder was examined by us on 
september 11, 1969. Five months before, he was 
treated for flash burns of both corneas. The right 
eye healed in 48 hours, but his left did not. For five 
months he was treated by several ophthalmologists 
with a large array of topical antibiotics and ste- 
roids, alone and in combination. In spite of this, his 
vision deteriorated and he eventually needed sys- 
temic analgesia for control of severe pain. 

When we examined his left eye, in early Septem- 
ber, 1969, a large central corneal ulcer with dense 
white satellite infiltrates lining the sharp ulcer 
edges was present (Fig. 1). There was a hypopyon 
from 5 to 7 o'clock and visual acuity was reduced to 
light projection in the left eye. 

No organisms were found on smears of corneal 
scrapings. Lacto-phenol blue preparations for fungi, 
and Gram and Weight’s stain were used. Material 
was taken from the infiltrated ulcer margins for 
culture in the following media: all culture broth, 
biood agar, Sabouraud, chocolate agar, and Lowen- 
stein-Jensen. Although lacking bacteriologic evi- 

From the Cornea Service of Wills Eye Hospital 
and Research Institute, 

Reprint requests to Peter R. Laibson, M.D, 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Pennsylvania 19130. 
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Fig. 1 (Willis and Laibson). September, 1969, 
central ulcer with satellite infiltrates and hypopyon. 


dence, the history and clinical appearance suggested 
a fungus. For two weeks he was treated at his 
hometown hospital with hourly topical applications 
of Nystatin (1 mg/ml) and polymyxin B sulfate, 
zinc bacitracin and neomycin sulfate. Since there 
was no improvement at the end of this time, he was 
admitted to Wills Eye Hospital. Again, no orga- 
nisms were demonstrated on smears of corneal 
scrapings. Ampicillin trihydrate and 30% sodium 
sulfacetamide were added to the antibiotic regimen. 
Two days later, growth on Sabouraud’s media 
planted three weeks previously showed acid-fast ba- 
cilli suspected of being nocardia. The topical Nys- 
tatin and antibiotics were discontinued. Subtenons 
aqueous penicillin G and streptomycin (1 mg/ml) 
were begun topically while identification and sensi- 
tivity tests were conducted. One week after admis- 
sion the hypopyon was smaller and the epithelial de- 
fect had healed. Although decreased, the dense 
white stromal infiltrates were still present so topical 
prednisolone 1% was started hourly. He was dis- 
charged after two weeks of inpatient therapy. The 
stromal infiltration in the cornea had cleared except 
for two small areas (Fig. 2). Ne aqueous reaction 
was present, however, the pupil was constricted by 
an inflammatory membrane. Most of the central 
cornea was thin and opacified in an irregular, 
punched-out fashion. The same medications were 
continued at home. 

The stromal infiltrates and hypopyon recurred 
one month after discharge (Pig. 3), so he was re- 
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hospitalized for the third time. The topical steroid, 
prednisolone 1%, was stopped and he was once again 
started on penicillin G by subtenons injection and 
ampicillin trihydrate orally. Smear and culture of 
corneal scrapings demonstrated acid-fast organisms 
.. morphologically identical to those found originally. 
o By this time the Commonwealth of Pennsylvania 
“oo State Laboratory reported subcultures positive for 
Mycobacterium fortuitum. Subsequently, this diag- 
oo posis was confirmed by the National Communicable 
= Disease Center, Atlanta, Georgia, and the Hospital 
» of the University of Pennsylvania microbiology 
= = Jaboratory. 
= ~The organism was resistant to all the antituber- 
eculous agents (Table 1) and antibiotics with the ex- 
ception of kanamycin and methenamime marndelate. 











>. Fig, 2 (Willis and Laibson). October, 1969, ar- 
“rows indicate small infiltrates remaining after two 
«weeks of therapy. 





1969, 


November, 
recurrence of infiltrates and hypopyon. 


Fig. 3 (Willis and Laibson). 
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TABLE 1 


RESISTANCE TO ANTITUBERCULOUS DRUGS 


PAS Ethionamide 
Streptomycin Capreomycin 
INH Cycloserine 
Viomycin Ethambutal 








Fig. 4 (Willis and Laibson). February, 1970, 
faint stromal infiltrates and small hypopyon (ar- 
rows), following three-month quiescent period. 


Topical kanamycin (80 mg/ml) was started every 
15 minutes. By the third day, the infiltrates had di- 
minished and the ulcer was smaller. Skin tests with 
all the standard and atypical mycobacterial antigens 
were nonreactive. Twenty-four hour sputum collec- 
tions on two occasions showed numerous acid-fast 
organisms identical to those cultured from the cor- 
nea. He was transferred to the Hospital of the 
University of Pennsylvania where bronchoscopy 
was performed. No abnormalities were found. The 
infiltrates disappeared completely, leaving the cor- 
nea scarred and irregularly thinned. 

The cornea had been healed for three months 
when he developed two faint stromal infiltrates and 
a recurrent hypopyon (Fig. 4). The epithelium was 
eroded centrally requiring hospitalization for the 
fourth time. Smears showed no organisms and cul- 
tures were negative. Topical kanamycin (80 
mg/ml) and prednisolone 1% were begun. There 
was a good response to this therapy, and he was 
discharged one week later on lower doses of the 
same medications. At the present time his eye is 
quiet on treatment, and he is awaiting a corneal 
transplant. 


DISCUSSION 


In 1959, Runyan? proposed classification 
of the acid-fast organisms into four groups, 
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‘TABLE 2 


SUMMARY OF REPORTED CASES 


Positive bea Ble: 

Sputum Hypopyon 
Turner and Stinson (1965) NR* No 
Levenson and Harrison (1966) NR No 
Zimmerman and associates (1969) NR Yes 
Wunsh and associates (1969) NR No 
Willis and Laibson (1970) Yes Yes 


* Not reported. 
t Approximate. 


based on colony pigmentation, on exposure 
to light or darkness, and growth rate on arti- 
ficial media. Group 1 includes photochromo- 
gens, Group 2 scotochromogens, Group 3 
nonphotochromogens, and Group 4 rapid 
growers. Since M. fortuitum is nonpig- 
mented and usually grown in two to five 
days, it belongs in the last category. 

Cruz? first described M. fortuitum in a 
Brazilian woman who developed a cold ab- 
scess in her arm following a vitamin injec- 
tion. Many reports since then have shown 
that this organism can be pathogenic for 
man.‘ Tt is found widely, in e.g., soil, 
shower stalls, nonsterile water, and the respi- 
ratory secretions of patients thought to be 
cured from tuberculosis. To date there is no 
convincing evidence that disease produced by 
any of the atypical organisms is transmissi- 
ble from one individual to another.” Cer- 
tainly this has been our experience with this 
case—both from the viewpoint of direct ocu- 
lar spread and transmission by droplet infec- 
tion. Although isolation restrictions were en- 
forced on the hospital ward, no unusual pre- 
cautions were taken by the corneal service 
personnel who examined the patient daily. 
Earlier reports of ocular infection with M. 
fortuitum mention no instance of person-to- 
person transmission. 

Smear and cultures of 24 hour sputum 
collections on two occasions revealed acid- 
fast organisms indistinguishable from those 
obtained from corneal scrapings. Laboratory 
identification later confirmed them as M. 


recent: tuts east arate SYR E AA ee rere URL fl A ANN AN AA RIN SSH EARL RURAL AY AA fa ANNE PA E ANA AAE AAE r nen 


EEEREN aa MaM tetera psi P trier AeA aR eAlerts Lae ERE NATE Anaa aaan a AA r nA s kt 


RAs matte <<a RRA AMPA Mel A NRA IT PUPA NB SONAR Pte ace be aS rArunta plantmat stuornonvarvsdonrepannarnin eee 





. o ; ee 

Nocardia oe : ie Kanamycin se 3 

£ f A Sensitive ; 

Suspected Identification} Trauma 
Yes 3 months Yes Yes 
No 6 months NR Yes 
Yes 12 months NR No 
Yes 4 months Yes Yes 
Yes 7 months Yes Yes 


NA I RATA AA aAA ee 9 YSN amaaa PE ARN Anana aA Aii bree aa aaa aaa A N MA i A ra a a a A 


fortuitum. No mention of sputum examina- 
tion was made in the four previous reports 
of M. fortuitum keratitis (Table 2). Our pa- 
tient did not have respiratory complaints or 
objective signs of lung disease, but sputum 
collections were done as part of the workup 
for a mycobacterial infection. Chest roent- 
genograms and bronchoscopy revealed no 
evidence of pulmonary disease. The positive 
sputum for M. fortuitum in this case is 
therefore most likely attributable to lacrimal 
drainage into the nasopharynx and does not 
represent pulmonary involvement. 

Since Nocardia asteroides was wrongly + 
suspected at first as being the infectious 
agent in our case and in three of four previ- 
ously reported patients, it is important to 
recognize how it differs from M. fortuitum. 
Both organisms may cause chronic corneal 
infection with stromal necrosis and hypo- 
pyon. In past cases of M. fortuitum infec- 
tion, the clinical picture was very like a typi- 
cal fungus infection. When negative cultures 
for bacteria were obtained it was assumed 
that the infection was due to a fungus espe- 
cially when an N. asteroides-like organism 
was seen. With failure of response to rou- 
tine antifungal treatment, identification of the 
agent was intensified and later correctly re- 
ported. Zimmerman, Turner} and McIngue*® 
emphasized that it is essential to distinguish 
early in the course of disease whether a spec- 
ies of nocardia or one of mycobacterium is , 
present because of different therapeutic 
courses to be taken. Table 3 summarizes the 
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TABLE 3 


MORPHOLOGIC AND STAINING DIFFERENCES BETWEEN N, ASTEROIDES AND M. FORTUITUM 





Acid-Fast 
Stain 


SEEP SEE E E E AEEA ee 


Gram Stain 


SPECIMENS Nie HN n Darin marimar a annaa aan mA aa ai 










N. Asteroides k Strong 
M. Fortuitum Weak 





important staining and morphologic differ- 
ences between these two organisms (also see 
Fig. 5). Diphtheroids may also be confused 
with M. fortuitum. ® 

A delay averaging six months occurred 
between the onset of keratitis and identifi- 
cation of the causative organism (Table 2). 
This interval may have been shortened by 
the routine performance of acid-fast stains at 
the time corneal scrapings were first done. 
In three of five cases summarized in Table 2, 
in vitro sensitivity to kanamycin was demon- 
strated. A good response occurred in two pa- 
tients treated with this antibiotic topically. 
Ocular trauma or surgery antedated the ker- 
atitis in all but one case. 


Although the atypical mycobacteria have 


-o 


Fig. 5 (Willis 
(right). Same magnification was used for each picture. 








i—4 microns 


and Laibson). Differences in morphology 





ane are sesame tate tl enn 





20 microns Branching and hlamentous 


Pleomorphic 











caused keratitis in a relatively small number 
of cases, it is evident that ophthalmologists 
must be alert to their role as ocular patho- 
gens. 


Su! 


A 55-year-old man developed deep stromal 
keratitis and hypopyon following flash burns 
of the eyes. Seven months after onset, Myco- 
bacterium fortuitum was positively identified 
as the infectious agent. The chronic course 
and clinical picture suggested a fungus at 
first and Nocardia asteroides was suspected 
when acid-fast organisms were found in cor- 
neal scrapings. Laboratory identification re- 
vealed the organism to be M. fortuitum. 
This corneal ulcer was extremely difficult to 
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treat due to its insensitivity to the routinely 
available antimicrobial and antimycobacterial 
agents, Topical kanamycin and local applica- 
tion of corticosteroids were the important 
drugs in quieting the eye, in addition to sup- 
portive therapy (dilatation, warm com- 
presses). 
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- Polze and Lovelock,' in 1949, demonstrated 
that glyo cerol protected spermatozoa during 
freezing at —79° C and then observed that 
€ rythrocytes were similarly protected. The in- 
itial studies by Smelser and Ozanics,? in 1946, 
on corneal cryopreservation with glycerol 
were not successful, but Rycroft? described 
ee successful Eu ane grafts using gly- 
-frozen corneas in 1957, Eastcott* used 
ssfully frozen glycerol-preserved cor- 
yf lamellar keratoplasty in 1954. How- 
er, most investigators agree that glycerol- 
treated frozen corneas are not satisfactory 
_ for penetrating grafts.2*5 

In 1963, Smith and associates? reported 

successful preservation of corneas using di- 

methylsulfoxide. Frozen corneas preserved 

with this additive were used successfully in 
rabbits by Mueller and Smith,’ Mueller,’ and 
_ inman by Kaufman and associates® and Muel- 
-Jer and associates." 
Iany factors influence cell cryopreserva- 
15. the most important being the sub- 
sed to retard or prevent ice formation. 
ost useful additive to date is dimethyl- 
: foxide which protects corneal endothelial 
l ~ eels’ from freeze damage.*® Thawing is per- 
haps the most critical step for tissue viability 
since this process must be completed within 
one minute, 
It was the purpose of this study to investi- 
+ gate the use of different devices and methods 
af freezing, their effect on corneal epithelium, 
and the suitability of frozen tissue for trans- 
_ plant in rabbits, 
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EXPERIMENT 1: CORNEAL PRESERVATION TO 
—79° C with THE Potce-Lovenock 
FREEZER | 


The freezer used was a reproduction of — 
the original Polge-Lovelock dry-ice freezer 
for bull sperm devised in 1954.1 





aad 


b 
Ch W 


Fig. 1 (Polack). Diagram of the Polge-Lovelock 
freezer used in Experiment No. 1. The container 
with the corneal tissue in the preserving solution is 
immersed m an aluminum container with alcohol 
(a). This is placed in an aluminum recipient with 
glycerol (b) and this one is placed in a plastic con- 
tainer, with dry ice (c). 


The anterior chamber of freshly enucle- 
ated rabbit eyes were pertused and filled 
with a solution containing 7.5% DMSO and 
rabbit serum.® The eye was ve immersed 
in a glass jar with a metal cap filled with 
10% Glycerol previously cooled to +4° C 
and placed in the freezer compartment (Fig. 
1). A 24-gauge thermistor needle connected 
to a telethermometer and a Beckman re- 
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Fig. 2 (Polack). Clear, 4.5-mm penetrating graft 
in a rabbit with tissue frozen in a Polge-Lovelock- 
type freezer. 


corder was placed in the solution, adjacent 
to the cornea in order to record temperature 
changes, About 1° per minute drop in tem- 
perature was observed until —9° to —10° C 
when a plateau developed, At this point, 
more dry ice was added to the container so 
the temperature would continue to drop at 
about two degrees per minute. Once dry- 
ice temperature was reached, eyes were 
stored in a dry-ice box until ready for use. 
These eyes were thawed in hot running 
water (65°-70° C) and corneas were trans- 
planted the same day of the freezing. Thaw- 
ing took two minutes or more in most in- 
stances. Some corneas were stained by the 
nitroblue tetrazolium (NBT) technique to 
evaluate endothelial viability. 
Results—Twenty eyes were frozen by this 
technique and thawed the same day of freez- 
ing. Ten eyes were stained with nitroblue tet- 
razolium and showed 40% preservation of 
endothelial cells in the best eyes. Ten eyes 
were used for penetrating grafts in adult rab- 
bits. Grafts were 4.5 mm in size and were 
secured to the recipient by appositional su- 
tures with an interposed thin polyethylene 
film, which were removed nine or 10 days 
later. Eight of the 10 grafts were hazy and 
ectatic at the time of suture removal. Two 
were clear at this time, but only one re- 
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mained clear at the end of the month (Fig., 
2). Poor endothelial cell viability and defi- 
cient healing accounted for the bad results of 
these penetrating grafts. 


EXPERIMENT 2: CYROPRESERVATION WITH 
THE REVCO FREEZER 


The Revco freezer is a large electric deep 
freezer with variable temperature control ; it 
is used for preservation of biological tissues 
and fluids. Experiments were done with the 
freezer temperature set at —180° C.A5x7 
inch hard rubber box was insulated with lay- 
ers of cotton and cork, providing room for 
one or two 15 ml open glass vials where ex- 
cised corneas were to be preserved (Fig. 3). 
After previous cooling to +4° C, corneas 
were placed in the preserving vials and im- 
mersed in 5 ml of a solution containing either 
rabbit serum, L-15 tissue culture media or 
Hank’s solution with a 7.5% DMSO in 
each. A thermistor needle attached to a tem- 
perature recorder was located in the freezing 
vial and placed in the box, which was tightly 
covered and inserted in the freezer. The m- 
sulated walls had been adjusted by a trial and 
error method to produce a cooling rate not to 








Fig. 3 (Polack). Insulated rubber box used in 
Experiment No. 2 with the Revco freezer. Several 
layers of cotton and cork were placed inside the 
box until a freezing curve of about 2° per minute 
was obtained. 


rabbit serum 
50% when L-15 or Hank’s solution were 
used. Results were inconsistent from eye to 





exceed 2°C per minute. Fifteen corneas 
frozen by this technique were studied by the 
NBT stain after thawing, which took about 
50 seconds when the vial was held under hot 


running water. 

Results—Nitroblue tetrazolium staining 
of corneas frozen in this way showed from 
80 to 90% endothelial preservation when 
was used (Fig. 4) or 40 to 






EXPERIMENT 3: CORNEAL FREEZING WITH 
THE LINDE BF-3 FREEZER 


This instrument consists of a box to con- 
trol temperature ranges and rates of cooling, 
a freezer and a liquid nitrogen tank. The 
freezing rate depends on the frequency and 
amount of liquid nitrogen released into the 
freezer by the control box. Since a tempera- 
ture recorder is not provided, a 24G termi- 
stor needle was inserted in a freezing vial 
with 5 ml of an additive solution and coupled 
to a temperature recorder. 

The following additives were used in com- 
bination with 7.5% DMSO: (a) 10% su- 
crose + rabbit serum, (b) L-15 media, (c) 
Eagle’s media, (d) Hank’s solution, and (e) 
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Fig. 4 (Polack). Flat endothelial 
preparation of rabbit cornea frozen 
in the Revco freezer in a media 
containing DMSO and L-15 tissue 
culture media. All endothelium 
stains but there is a 10-20% of cell 
death (nitroblue tetrazolium > 50). 


rabbit serum solution. Forty excised corneas 
were immersed in 5 ml of one of the above 
additives, cooled to +4° C and placed in the 
freezer in 10 ce glass vials with plastic caps. 
Some eyes were placed in two (4, 59%) or 
four different solutions containing increas- 
ing concentrations of DMSO (2, 4, 6, 7.5%) 
and the cooling rate adjusted to freeze at a 
rate of 1.5 to 2° C/ minute (Fig. 5). Thaw- 
ing was done in 50 to 60 seconds by holding 
the vial in hot running water. Results were 
evaluated by measuring the oxygen con- 
sumption of the thawed cornea and by the 
NBT staining of the corneal endothelium. 
Results—The five corneas frozen in se- 
rum, DMSO solution and 10% sucrose 
showed 80 to 90% good preservation. The 
consistency of these results was improved if 
the corneas were previously immersed in two 
increasing concentrations of DMSO, cooled 
at +4° C. Next in percentage of viability 
were the L-15 media, Hank’s solution and 
Eagle’s media (Fig. 6). Corneal freezing 
was done in paired eyes, one was stained 
with NBT and the other was used to mea- 
sure the O, consumption with the micropolar- 
ographic technique.** For this study, the ex- 
cised cornea is placed epithelial side down 
over the oxygen probe which will record the 
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Fig. 7 (Polack). Oxygen consumption by cryopreserved rabbit corneas. 


o EXPERIMENT 4: FREEZING WITH THE UNI- 
VERSITY OF FLORIDA (CAPELLA) FREEZER 








is is a liquid nitrogen, controlled-rate 
zer which has been adjusted to repro- 
he ideal freezing curve for corneal tis- 
~~ Basically, the instrument consists of a 
freezing chamber filled to a level with liquid 
nitrogen over which a rack is placed to hold 
the specimen vials. This chamber closes her- 
metically, but interiorly, it has a connecting 
channel to a small blower which accelerates 
the rate of freezing after the eutectic point 
of the solution appears, usually eight to nine 
minutes after the beginning of the freezing 
cycle. s 
A recorder is not provided with this in- 
-istrument which has to be calibrated sepa- 
preparation of corneal tissue prior to 
and the four preserving solutions 


















used in conjunction with this instrument have 
been described in detail by Capella and asso- 
ciates.*° This method has been followed here 
in the preservation of rabbit and human cor- 
neas and the results were evaluated by NBT 
staining and by actual grafting of the 
cryopreserved corneas. 

Results—-A typical freezing curve shows a 
freezing rate of nearly 5° per minute with a 
plateau or eutectic point forming at —11° or 
—12° C. (Fig. 9). Corneas preserved by this 
technique and stained by the NBT stain 
show 90 to 100% endothelial cell preserva- 
tion (Fig. 10). Clear penetrating grafts were 
obtained with these corneas provided they 
were thawed properly, i.e., not exceeding 45 
seconds and leaving some ice in the preserv- 
ing solution until the cornea is removed 
from the vial for grafting. This procedure is 
important because it has been shown that 
DMSO is toxic to endothelial cells at room 
temperature at the concentration used for 
preservation.*® 








510 





EVALUATION OF CRYOPRESERVED CORNEAS BY 
NITROBLUE TETRAZOLIUM STAINS 


Pena and I," and Capella and associates’ 
have used the method of staining oxidative 
enzymes of corneal endothelium with nitro- 
blue tetrazolium salts (NBT) to evaluate cell 
viability. These studies have been done for 
research purposes and for evaluation of clin- 
ical material; however, the NBT stain does 
not permit the use of the tissue after staining 
and for this reason it is used in one of the 
pair of donor eyes, or in the rim of tissue 
left after trephination, When fresh (recently 
enucleated) animal corneas are incubated in a 
media containing NBT, a substrate such as 
sodium lactate and a proper coenzyme, there 
is negligible staining of the corneal endothe- 
lium; but the slightest cell damage would 
produce a vivid stain of the cytoplasm. Scat- 
tered cell staining occurs during storage at 
+4 degrees and increases with storage time. 
Dead cells show no staining. This method 
determines the presence of cell membrane 
injury but does not differentiate irreversibly 
damaged from altered (membrane) cells and 
is not applicable to evaluate cryopreserved 
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Fig. 8 (Polack). Diagram of the 
Capella freezer currently in use 
at the University of Florida. Liquid 
nitrogen and a rack with corneas 
to be preserved are placed in the 
freezing chamber and an electric 
fan circulates cooled air when the 
freezing rate is to be increased. 


tissue since the freezing-thawing procedure 
makes all endothelium stain with NBT. The 
method used by Capella and associates™ re- 





Fig. 9 (Polack). Typical freezing curve obtained 
with the Capella freezer when the preserving solu- 
tion is DMSO, serum and 10% sucrose. 
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quires incubation of the corneas in the stain- 
ing solution for two hours or less, after a 
short or instantaneous freezing period (in a 
freezer or in liquid nitrogen), to disrupt the 
cell membrane. Freezing and the subsequent 
incubation would allow diffusion of any en- 
zymes left in badly injured cells. 

This diagram shows the results obtained 
when one stains with NBT with one of the 
two methods. 


Fresh cornea—N BT—Only the altered 
cells stain 

Fresh cornea—Freeze + 
but dead cells stain 


Thaw—-All 


Another method tried, but not regularly 
used, is that of staining dead cells with 1% 
trypan blue solution; results with this stain 
compare closely with that of the second meth- 
od of NBT: it shows percentages of dead 
cells and affords a rapid evaluation of the 
tissue with a light microscope. It is claimed 
that this dye’ has no ill effects on the cornea 
and therefore is the only method which allows 
grafting of the stained tissue. Evaluation of 
cell viability can also be done by staining 
with silver nitrate (Fig. 11) which will not 
penetrate intact cell membranes but will 
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Fig. 10 (Polack). Appearance of 
human corneal endothelial cells 
after freezing with the Capella 
freezer (nitroblue tetrazolium 
x200). 


stain dead cells; or as originally described by 
Smith and associates® with acridine orange. 


MODIFIED CRYOPRESERVATION TECHNIQUE 


Since it seemed important that thawing of 
cryopreserved corneas should occur very 
rapidly, in a standard way and in a form 





Fig. 11 (Polack). Human corneal endothelium 
stained with silver nitrate and hematoxylin. Spe- 
cimen corresponds to an adult cornea with two 
excresences of Descemet’s membrane ( (400). 
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monitored by a rabbit cornea immersed in. 
a standard No. 4 solution’? and another one 
in a wire basket with a termistor needle 
placed in the stroma. Initially, corneas cooled 
faster; however, the eutectic point appeared 
at e same temperature of —12° C. Once 
the freezing cycle was completed, the cor- 
neas were stored in liquid nitrogen. When 
ready for use, they were removed from the 
capsule and immersed in a small medicine 
glass with 5 ml of animal serum at room 
temperature in which the cornea thawed in 

Fig. 12 (Polack). Arrangement to hold vials at 10 seconds or less. 
+4 C while corneal tissue is being processed in The same freezing procedure has been 
various preserving solutions. : : 

used in several human corneas which were 
subsequently thawed in about ten seconds in 
2 ml of human albumin at room temperature. 
Results of penetrating keratoplasty were sat- 
isfactory. (Fig. 14) 

This method is still under study, but has 
obvious advantages since the absence of a 
preserving solution eliminates centripetal 
freezing of the serum with its increased con- 
centrations of DMSO around the corneal 
endothelium, A trained technician is not 
needed in the operating room to thaw these 
corneas, The surgeon himself can open the 
capsule handed to him and immerse the cor- 
nea into the patient’s own serum or stock hu- 








Fig. 13 (Polack). Stainless steel capsule used to 
freeze corneas after soaking in preserving solu- 
tions. On the right, the cornea has been thawed in 
serum at room temperature and it is ready for 
transplantation. 


accessible to use in the operating room, a 
modification to the freezing technique of 
Capella and associates" was introduced. The 
excised corneas are soaked in four solutions 
of increasing concentrations of DMSO at 
a ee | Big. 12). Once the cornea has re- 
mained in solution No. 4 (7.54 DMSO) 
for 10 minutes, it is removed from it and 
placed in a stainless steel wire cage (used 
for processing tissue in histology) (Fig. 13). 
The capsule is then closed, placed in 
a cooled aluminum container (+4° C) and i se P i bye tee 
frozen in the Capella freezer at a rate of —, rig. a : ; i e a n: 

extraction and 7.5 mm keratoplasty in an eve with 
2.5° C/minute. Experimentally, freezing was a leukoma and a traumatic cataract. Í 
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man albumin at room temperature. The 

small amount of DMSO present in the cor- 

nea is instantly diluted at the time of thaw- 
ing, eliminating the danger of DMSO toxic- 
z sity a room temperature. Recently, 
< has shown good results in similar experi- 
<> ments with dog corneas.” 












0- CONTAINERS FOR STORAGE OR MAILING 


~ We use the Linde (LD-30) liquid nitro- 
gen container with space for six or eight 











~~. canisters to hold specimen vials (Fig. 15). 
These containers are loaded from a 100- 


d- hquid nitrogen tank, through a metal 
with a cryogenic phase separator 
ion Carbide Mod-82) attached on its 
end. This devi ice makes easier the transfer of 
of: iquid: nitrogen. At the University of Florida 
corneas: are usually, grafted within one 
month of storage; however, frequently they 
are used after storage periods of several 
months. 

Mailing of cryopreserved corneas to sur- 
geons trained in the method of thawing and 
handling of these corneas is done in small 
insulated liquid nitrogen containers se 

may hold temperatures of ~160° C for a 

least 48 hours without recharging the unit. 

‘rofoam containers used as ice coolers or 

: those used to shi p eye bank eyes are ade- 

quate to hold one cryopreserved cornea in 

dry ice (~79° C) for less than 24 hours. 
At 48 hours dry ice is still present in the 
foam box, but there is an increased number 
of damaged endothelial cells as evidenced by 
the NBT stain, 














DISCUSSION 


Initial experiments of whole eye preserva- 
tion presented the inconvenience of leakage 
oft the additive solution from the anterior 
chamber where it had been injected with a 
23-gauge perfusion needle.* Preserving the 
eye in a closed vial also presented the prob- 
~ Jem that sealing had to be done with a gas 
th which rapidly overheated the glass vial 
= and melted the frozen serum. Sealing the 

glass vial was not done because in our exper- 
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iments the eye was used the same day of the 
freezing. When the cornea alone was pre- 
served, then smaller low temperature glass 
containers could be used; for prolonged 
storage in liquid mitrogen tanks these small 
vials, covered with a cotton plug, could be in- 
serted into a larger aluminum or plastic con- 
tainer, In the method devised by Capella and 
associates'® the corneas in the preserving 
glass vial are frozen and stored open in a 


teflon capsule with screw cap. O'Neil and as- 


sociates,’” however, found that best results 


were Obtained with aluminum containers, Tt 9 
is clear that once the freezing curve is ad- 


justed to a certain rate, the quality of the 
container is not so important. 

In our experience, best results were ob- 
tained with a mixture of 7&6 DMSO in se- 
rum and 10% sucrose as ren used by 
Capella and associates. *® Oxygen consump- 
tion by corneal epithelium indicated that 


Polack). The Linde LD-30 storage con- 
finer ee To store frozen corneas. In the back- 
ground the Capella freezer. 


Fig. 13 { 





514 AMERICAN JOURNAL OF OPHTHALMOLOGY 


these cells were better preserved when im- 
mersed in at least two gradually tncreasing 
concentrations of the cryophylactic solution. 

Excessive manipulation of the cornea dur- 
ing removal, folding or bending the tissue 
while being immersed in the freezing solu- 
tion, or maintaining them in DMSO at tem- 
peratures above +4° C are some conditions 
which will give poor results. Corneas should 
be perfectly clear after thawing and they are 
slightly thinner than normal. Then they 
should be removed from the preserving solu- 
tion before this warms over 4°; to obtain 
this, the cornea should be immersed in nor- 
mal serum or albumin at room temperature 
where it is gently agitated to remove the 
DMSO. The tissue can also be rinsed or dip- 
ped in artificial aqueous humor, but any ex- 
tra manipulation over the endothelial laver is 
likely to damage some cells. In my experi- 
ence, the endothelial laver of cryopreserved 
corneas is most sensitive to trauma and 
therefore, the tissue should be handled very 
gently while cutting the graft or when sutur- 
ing, This is particularly important at the 
time of inserting the first sutures as the 
graft has a tendency to flip or to be rubbed 
against the host cornea. To avoid this prob- 
lem, an ultrafine double forceps can be used 
(Fig. 16). A corneal punch also has been de- 
signed to facilitate an even corneal cut (Fig. 
17). 

The epithelium is usually well preserved, 
but has a tendency to detach in layers; it is 
often absent the day after surgery, but re- 
generates in four or more days. Slow healing 
has been noted in previous experiments in 
rabbit eyes, and in recent studies*® we have 
found that the delay in healing may be 
caused by death of stromal cells as evidenced 
by histology and a lack of synthesis of 
ground substance and sodium sulfate uptake 
for the first two weeks after grafting, After 
the third and fourth weeks these corneas 
heal at a normal rate. Applying the same 
freezing curve to thicker corneas (i.e, hu- 
man, cat, pig), the preservation of stromal 
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cells as well as the uptake of *S sulfate in- 
creases," 

With cryopreserved human corneas, no 
problem has arisen due to slow healing in 
over 120 transplants done at the University 
of Florida and other hospitals. Clinical re- 
sults are as good as with refrigerated tissue, 
even in patients with severe diffuse bullous 
keratopathy.** 

The use of eryopreserved corneas, al- 
though no longer considered experimental, 
still has many unknowns in the area of metab- 
olism, biology, and immunology. True tissue 
banking can now be done, thus providing 
corneal tissue for penetrating grafts when 
needed and eliminating waste of donor ma- 
terial. 





Fig. 16 (Polack). Double corneal forceps used to 
place first sutures in corneal graft seem to minimize 
excessive manipulation of the tissue and endotheltal 
damage. 
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Fig. 17 (Polack). Corneal punch designed to 
cut corneas from the endothelial side. 















SUM MARY 


The adequacy of corneal cryopreservation 
is evaluated in rabbits’ eyes by means of 
1itroblue tetrazolium staining of the endo- 
thelium and corneal transplantation. Four 
reezing instruments and preserving solutions 
“were used ; best results were obtained using a 
“mixture of 7% dimethylsulfoxide and 10% 
sucrose as a vehicle in a liquid nitrogen freezer 
(Capella). Excessive manipulation of the 
cornea during excision or thawing brought 
<- poor results, Corneas treated with DMSO 
were frozen without fluid and thawed in nor- 
serum or 25% albumin at room tempera- 
‘Transplants with these corneas gave 
experimental and clinical results. 
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DIFFERENTIAL DIAGNOSIS IN MIKULICZ’S SYNDROME, ; 
MIKULICZ S DISEASE, AND SIMILAR DISEASE ENTITIES 


Davip MEYER, M.D., Myron Yanorr, M.D., and Haro_p Hanno, M.D. 


Philadelphia, Pennsylvania 


The terms Mikulicz’s syndrome and Miku- 
licz’s disease are vaguely defined and often 
misused in previous reports. Adding to the 
confusion, some forms of Mikulicz’s disease 
are related to, or are a part of, SjOgren’s syn- 
drome, This paper will trace the development 
of these terms and will describe representative 
cases that illustrate the difficulty in differen- 
tiating these conditions from each other and 
from similar entities. 

Mikulicz,* in 1888, described a 42-year-old 
farmer (Fig. 1) with asymptomatic swelling 
of the lacrimal and salivary glands which 
was not associated with leukocytosis or lym- 
phadenopathy. Mikulicz’s photomicrographs 
are insufficiently detailed for interpretation. 
Apparently, a small-cell infiltration of the in- 
terstitial connective tissue caused glandular 
hypertrophy. 

Later Mikulicz collected several cases* re- 
ported by others.?* He stated? that the histo- 
logic characteristics and the clinical course 
necessitated a comparison with malignant 
lymphoma, but noted that none of the cases 
were fatal. He believed the causative factor 
was an infectious or parasitic process. 

Subsequently, the eponym “Mikulicz’s dis- 
ease” was applied to all conditions associated 
with enlarged lacrimal and parotid glands, 
irrespective of the histologic findings. Von 

From the Wills Eye Hospital (Drs. Meyer and 
Hanno) and the Department of Ophthalmology, 
Hospital of the University of Pennsylvania (Dr. 
Yanoff). This study was supported in part by 
USPHS Grant NB-5076 from the National Institute 
of Neurological Diseases and Blindness, and the 
Heed Ophthalmic Foundation. 

Reprint requests to Dr. David Meyer, St. Jude 
Children’s Research Hospital, 332 N. Lauderdale 
Street, Memphis, Tennessee 38101. 

* The second case collected by Dr. Mikulicz was 
presented as a sarcoma of the lacrimal glands in the 
year 1889 by Adler to the Society of Physicians in 
Vienna. No recorded reference of this could be 
found, but confirmation of this presentation is noted 
in reference 5, p. 175. 
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3runn,® Napp, Howard,? and Thursfield* 
unsuccessfully attempted to provide worka- 
ble classifications for these lymphoid lesions. 

In 1927, Schaffer and Jacobson” defined 
two major entities: (1) Mikulicz’s disease— 
a disorder of unknown etiology following a 
benign course, and (2) Mikulicz’s syndrome 
—a symptom complex caused by a variety of 
systemic disorders. The term Mikulicz’s syn- 
drome was used to describe enlargement of 
the salivary gland with or without lacrimal 
gland involvement occurring in leukemia, 
lymphosarcoma, sarcoidosis, tuberculosis, 
syphilis, ete. 

Godwin, in 1952, reported 11 cases of 
clinically benign Mikulicz’s disease of the pa- 
rotid glands, occurring most frequently in 
middle-aged women. He urged that the term 





Fig. 1 (Meyer, Yanoff, and Hanno). Photograph 
of the patient origmally reported by Mikulicz in 
1888. (Reproduced from Medical Classics? with 
permission. } 
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benign lymphoepithelial lesions be used 
rather than Mikulicz’s disease. In the remain- 
der of this paper, the term benign lymphoep- 
ithelial lesion (BLL) will be used instead of 
Mikulicz’s disease. Morgan and Castleman” 
stated that the benign disease particularly in- 
volved glandular ducts of the lacrimal and 
salivary glands. The ductal epithelial cells in- 
crease in number and lose polarity, causing 
an increase in the number of cell layers 
within the basement membrane of the ducts. 
The epithelial layer appears to be an irregu- 





MIKULICZ ENTITIES 
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Fig. 2 (Meyer, Yanoff, and 
Hanno). Typical field of glandu- 
lar duct alterations in Mikulicz’s 
disease (benign lymphoepitheli- 
oma). Epimyoepithelial island with 
hyalin deposition surrounded by 
lymphoid tissue. (Reproduced from 
Morgan and Castleman” with per- 
mission.) 


lar mixture of epithelial and myoepithelial 
(clear) cells which they called epimyoepithe- 
lial islands. Lymphoid cells migrate into the 
lacrimal ducts which become solid, densely 
cellular cords surrounded by thickened base- 
ment membrane lying in a stroma of lym- 
phoid tissue (Figs. 2 and 3). Inasmuch as 
lymphoid tissue is the predominant element 
in both BLL and malignant lymphoma, Mor- 
gan and Castleman considered microscopic 
differentiation of the two affections to be 
difficult. Malignant lymphoma causes de- 


Fig. 3 (Meyer, Yanoff, and 
Hanno). Complete replacement of 
glandular duct in a long-standing 
(10 years) case of Mikulicz’s dis- 
ease. The deposition of hyalin has 
formed a densely acidophilic al- 
most acellular body. (Reproduced 
from Morgan and Castleman” with 
permission. ) 





struction of the lobular architecture ; massive 
infiltration of small cells extends in all direc- 
tions and obliterates the septa (Fig. 4). The 
lobular architecture is preserved in BLL. 

A voluminous literature**-** reflects the 
confusion that exists in the relationship of 
BLL and Sjogren’s syndrome. Houwer,” 
first emphasized the relationship between 
filamentary keratitis and arthritis, In 1933, 
Sjogren™ reported a clinical correlation be- 
tween keratoconjunetivitis sicca and arthritis 
in postmenopausal women. Later, he de- 


Fig. 4 (Meyer, Yanoff, and 
Hanno). Malignant lymphoma 
with massive lymphocytic infiltrate 
and destruction of interlobular 
septa. Note that the ducts, as in 
the normal gland, are uninvolved. 
(Reproduced from Morgan and 
Castleman™ with permission.) 


scribed the histologic findings in the syn- 
drome named for him, Morgan’? reviewed 
Sjogren’s original microscopic material and 
found lymphocytic infiltration and duct alter- 
ations characteristic of BLL. Re-evaluation 
of his previously reported 18 patients"? 
showed that nine had one or more features of 
Sjogren’s syndrome in addition to salivary 
gland disease. A similar female preponder- 
ance and post menopausal age correlation 
were also present. Morgan concluded that 
BLL represented either the same pathologic 
process, or a variant of SjOgren’s syndrome. 

Although rheumatoid arthritis'’** is the 
predominant symptom in Sjogren syndrome, 
keratoconjunctivitis sicca and xerostomia 
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complete the symptom triad. There may or 
may not be enlargement of the lacrimal gland. 
Other collagen diseases described in associa- 
tion with Sjogren's syndrome include: (1) 
systemic lupus erythematosis,?° (2) sclero- 
derma,” periarteritis nodosa,” and polymyo- 
sitis.” Block and associates™ suggested that 
one or another of these conditions (or pro- 
gressive systemic sclerosis) might coexist 
with or supplant rheumatoid arthritis in the 
symptom triad of Sjogren’s syndrome. 

The association of thyroid disease, particu- 





larly Hashimoto’s thyroiditis, with Sjogren's 
syndrome has been noted. These diseases 
have common histologic** and immunologic 
features.**°" There is, however, no clear evi- 
dence that clinical thyroid disease occurs 
more frequently than expected in Sjogren’s 
syndrome.*4 

McLenachan™ found hypergammaglobuli- 
nemia in cases of Sjégren’s syndrome that 
was independent of rheumatoid arthropathy. 
An increase in gamma globulins is considered 
an expression of circulating antibodies. This 
led Sjögren” to hypothesize that Sjégren’s 
syndrome might be an autoimmune disease. 

Enlargement of the lacrimal glands in BLL 
or Sjogren’s syndrome is rare. Font and asso- 
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ciates’® reported one of four patients with 
benign lymphoepithelial lesions of the lacri- 
mal gland who developed Sjogren's syn- 
drome, and one case of SjOgren’s syndrome 
which, at autopsy, showed BLL of the lacri- 
mal gland, They concluded that patients mani- 
festing the broader clinical spectrum of Sjö- 
gren’s syndrome frequently presented the 
microscopic findings of BLL. Other au- 
thors**“" report an incidence of 40Ce of epi- 
myoepithelial islands (characteristic of BLL) 


i 


in patients with Sjogren’s syndrome. 


REPORT OF CASES 


The records of patients seen at Wills Eve 
Hospital between 1959 and 1965 and diag- 
nosed as having either Mikulicz’s syndrome 
or Mikulicz’s disease were reviewed. The fol- 
lowing four cases, diagnosed as Mikulicz’s 
syndrome, illustrate the difficulties in clinical 
and histologic interpretation that confusing 
nomenclature fosters. Only the pertinent 
findings are summarized in each case. 

Case 1—A 70-year-old Caucasian woman was 
admitted to Wills Eve Hospital on July 12, 1957, 
because of enlarged lacrimal, parotid, and submaxil- 
lary glands (Fig. 5-A). She had been seen for the 
same condition at another hospital in October, 1936, 
at which time a biopsy of the left lacrimal gland 
demonstrated lymphoid hyperplasia. 

On the initial admission and on two subsequent 
admissions to Wills Eve Hospital in 1957 and 1961, 
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hematologic and systemic examinations revealed no 
malignant or granulomatous disease. 

The tentative diagnosis was nonspecific granu- 
loma and ACTH was started on July 16, 1957. The 
enlargement of the submaxillary and right parotid 
glands resolved completely within four days, and 
the size of the lacrimal glands was diminished. Med- 
ication was changed to systemic corticosteroids 
and the patient was dismissed on August 2, 1957. 

She was readmitted two weeks later with fever 
and malaise associated with aphthous stomatitis of 
three days’ duration. X-ray films of the chest re- 
vealed confluent bronchepneumonia at the base of 
the right lung. She had developed moniliasis while 
on corticosteroids; nystatin and mysteclin were 
administered. 

A biopsy from the lacrimal gland of the right 
eye, taken on this admission, was interpreted as 
lymphosarcoma. * The patient was given 6 mg of 
nitrogen mustard intravenously for four days. 

When the microscopic sections were reviewed in 
1965, they were considered to be characteristic of a 
reactive or inflammatory process and not of neopla- 
sia. The pathologic diagnosis at this time was reac- 
tive lymphoid hyperplasia. 

A 10-year followup of this patient in August, 
1967 (Fig. 5-B), showed that she was living 
and well, without lacrimal gland enlargement. 

Case 2—When this 58-year-old Negro woman 
was admitted to Wills Eve Hospital on January 30, 
1961, she had a history of a 20-pound weight loss 
over two years and of bilateral parotid gland swell- 
ing for one year. A clinical diagnosis of Mikulicz’s 
syndrome was made. 

Physical examination revealed firm, nontender 
enlargement of the right lacrimal, parotid, and sub- 
maxillary glands. A fleshy, pinkish-brown subcon- 
junctival mass on the right eye extended to the su- 
perior corneoscleral limbus from the 3 to 9 o'clock 
positions (Fig. 6). 





o Fig, 5 (Meyer, Yanoff, and Hanno). Case 1. (A) Initial appearance of patient with bilateral lacrimal and 
parotid gland involvement. (B) Photograph of patient taken at 10-year followup with no recurrence of 
lacrimal gland enlargement. 
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Histologic examination interpreted the biopsy 
specimen from the right eye as malignant lym- 
phoma of the conjunctiva. The patient was treated 
with nitrogen mustard and transferred to the Tu- 
mor Chime, Episcopal Hospital, Philadelphia. 

At biopsy, a laryngeal tumor found on November 
20, 1961, was considered to be nonmalignant. A 
biopsy of a subcutaneous nodule on March 23, 1962, 
was interpreted as benign dermatofibroma. 

When the patient complained of vaginal bleeding 
on December 7, 1963, a cervical biopsy showed infil- 
trating lymphosarcoma. The patient remained 
asymptomatic until July 24, 1965, when she devel- 
oped difficulty in breathing. X-ray examination of 
the chest revealed left pleural effusion and large hi- 
lar masses secondary to lymphosarcoma. She died 
November 18, 1965, almost six years after the ini- 
tial symptom of lacrimal gland enlargment. 


COMMENT 

The clinical diagnosis of Mikulicz’s syn- 
drome (Cases 1 and 2) only implies secon- 
dary involvement of the lacrimal and/or sali- 
vary glands. It should not connote malignancy 
(Case 1), nor does it shed light on the under- 
lying disease (Case 2). This clinical error can 
be compounded by misinterpretation of 
biopsy material unless reactive lymphoid hy- 
perplasia and BLL of Godwin are consid- 
ered in the histologic differential diagnosis. 

Malignant lymphoma (as recorded in Case 
2) is a broad term that includes lymphosar- 
coma, Hodgkin’s disease of lymph nodes, re- 
ticulum cell sarcoma of lymph nodes, giant 
follicular lymphoma of lymph nodes, and on 
occasion even lymphocytic leukemia. In each 
of these entities a specific histologic diagno- 
sis can usually be made, with the possible ex- 
ception of lymphosarcoma which can evolve 
into lymphocytic leukemia. 

Case 3—A 79-year-old man noted excessive tear- 
ing of the left eye and swelling in the left lacrimal 
and parotid regions in January, 1964. A biopsy per- 
formed elsewhere was interpreted as BLL of the 
parotid gland. 

When admitted to Wills Eye Hospital on April 
4, 1964, the left upper cyelid was displaced down- 
ward (Fig. 7). A firm, nontender tumor mass, mea- 
suring 3.5 X 2.0 cm, was palpable in the region of 
the left lacrimal gland. A firm, nontender solid tu- 
mor, measuring 5.0 xX 5.0 cm was located at the an- 
gle of the left jaw in the region of the parotid gland. 
‘here was a firm, freely movable mass, measuring 
3.0 x 2.0 cm in the right cervical area. All other 
findings on physical examination were normal. Past 
history revealed treatment of a basal cell carcinoma 
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Fig. 6 (Meyer, Yanoff, and Hanno). Case 2. Ap- 
pearance of patient on admission with bilateral 
parotid gland enlargement and conjunctival tumor 
(right eve). 





Fig. 7 (Meyer, Yanoff, and Hanno). Case 3. Left 
lacrimal gland and left parotid gland enlargement 
on admission, 


by irradiation in November, 1963. There was no his- 
tory of arthritis. 

After lymphosarcoma was diagnosed on biopsy 
of the left lacrimal gland, the patient was given 24 

Re-evaluation of this biopsy in 1967 revealed 
lymphocytic and plasma-cell infiltration with occa- 
sional Russell bodies and endothelial proliferation 
(Fig. 8). The diagnosis was a benign reactive proc- 
ess rather than a neoplasm. The histology showed 
none of the characteristics of BLL. 


COMMENT 


Although two biopsies were obtained, both 
were erroneously diagnosed. The second 
misdiagnosis of lymphosarcoma resulted in 
the patient being treated with nitrogen mus- 
tard. Review of the microscopic sections 
showed neither BLL or lymphosarcoma but 
rather a benign reactive inflammatory proc- 
CS, 

Case 4—A 67-year-old man was admitted to 
Wills Eye Hospital on August 9, 1965, because of 
slowly progressive swelling of both upper eyelids 
over a period of two years. He had also noted 
symptoms of ocular irritation, pain, congestion, and 
blurring of vision. Past history revealed dryness of 
the mouth and throat and intermittent progressive 
polyarthritis over the past 15 years. 

Bilateral lacrimal, parotid, and submaxillary 
gland enlargement was present (Fig. 9). A clinical 
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Fig. 8 (Meyer, Yanoff, and Hanno). (A) Benign lymphoid hyperplasia with inflammatory infiltrate 
- of lymphocytes, plasma cells, and reticulum cells. Endothelial proliferation is prominent (hematoxylin- 
eosin, X250). (B) Russell body (arrow) to left of capillary Chematoxylin-eosin, « 800). 


diagnosis of Mikulicz's syndrome was made. A bilat- 
eral eyelid deformity was secondary to lacrimal 
gland tumefaction. Diffuse conjunctival injection 
and marked bilateral inferior conjunctival chemosis 
were present, 

Slit-lamp examination showed filamentary kera- 
titis with diffuse areas of epithelial defects. Rose 
bengal 1% staining demonstrated desquamation of 
both corneal and conjunctival epithelium. A 
Schirmer test was positive: RE, 5.0 mm: LE 9.0 
mm. Visual acuity was reduced by corneal involve- 
ment to 20/100, RE, and 20/70, LE. All other ocu- 
lar findings were within normal limits. 

> A general physical examination showed hepato- 
splenomegaly and lymphadenopathy in the left axilla. 
Symmetric and severe joint deformities, consistent 

oawith rheumatoid arthritis, involved the hands, 
wrists, elbows, and knees, Two subcutaneous nodules 
were found below the right elbow and a large fluc- 
tuant diathesis with multiple subcutaneous nodules 
on the left elbow. 

Laboratory studies confirmed the diagnosis of 
rheumatoid arthritis; the latex agglutination titer 
was 1:1280. Other laboratory findines were: mild 
hypochromic anemia (10.8 g/ml, hematocrit 33%); 
Wassermann—negative; LE preparation—negative; 
Bence-Jones proteins—absent; uric acid—2.5 mg; 
and serum protein electrophoresis—-hyperglobulin- 
emia, predominantly in the gamma fraction. 
preted as lymphosarcoma, and 20 mg of nitrogen 
mustard was administered over two days. 

The patient was readmitted in January, 1966, and 
again m November, 1966, with recurrence of the 
lacrimal gland insolvement; additional nitrogen 
mustard was administered both times. 

Re-evaluation of the microscopic sections in 
July, 1967, revealed a large number of PAS-posi- 
tive intranuclear inclusions (Fig. 10). 

Additional laboratory studies revealed: cryoglob- 
ulins—rnegative; Sia water test-—-faintly positive; 
sternal bone marrow—increase in plasma cells and 
lymphocytes; serum protein electrophoresis—ele- 





vated total protein of 134 2% (normal range, 
5-8 g%), with gammaglobulin of 49.7% (normal 
range, 11-20%); immunodiffusion: I,M, 1100 
meg/100 mi (normal, 116 mg/100 ml); ultracentri- 
iugation analysis: 18S (macroglobulins) of 2.63 
g/100 ml (normal 0.15 ¢/100 ml for total macro- 
globulins and this one fraction was approximately 
18 times normal). 


CoM MENT 


This case, the most unusual of the four, 
was initially diagnosed and treated as lympho- 
sarcoma. Again in reviewing the hospital 
records, the clinical diagnosis of Mikuliez’s 
syndrome erroneously connoted that a malig- 
nancy was present. In spite of clinical con- 
firmation of Sjogren’s syndrome, a malig- 
nancy was looked for and mistakenly found. 
Re-evaluation of the histologic findings in this 
case revealed numerous PAS-positive intra- 
nuclear inclusions, These inclusions associ- 
ated with hyperglobulinemia strongly sug- 
gested a dysproteinemia and led to additional 
serum studies (immunodiffusion and ultra- 





Fig. 9 (Meyer, Yanoff, and Hanno). Case 4. 
Marked bilateral lacrimal gland involvement on ad- 
mission, 
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Fig. 10 (Mever, Yanoff, and Hanno). High-power view of biopsy section of the right lacrimal gland in 
E a a 7 Í Fi Fari $ ~ i i 
Case 4, demonstrating a diffuse lymphocytic infiltrate, Note the two prominent intranuclear PAS-positive 
inclusions (arrows) (1000). 


centrifugation). The serum findings were 
typical of macroglobulinemia. This patient, 
therefore, had macroglobulinemia associated 
with Sjogren’s syndrome, 


Discussion 


Various granulomatous diseases, such as 
sarcoidosis, tuberculosis, and syphilis, were 
considered in the four cases just described, 
but other nonmalignant conditions such as 
reactive lymphoid hyperplasia or the BLL of 
Godwin™ were not included in the differen- 
tial diagnosis. 

Although both clinical and microscopic 
differentiation between lymphoepithelial le- 
sions and lymphosarcoma is usually clear, a 
larger group of non-neoplastic lymphoid tu- 
mors may be confused with malignant lym- 
phoma. Three characteristics** suggest that 
Ivmphoid tumors are inflammatory or reac- 
tive in origin rather than neoplastic: 


1. Polymorphism (different types of cells) 
exists rather than pleomorphism (different 
sizes of cells}. Although these lesions are 
predominantly proliferations of lymphocytes 
or reticulum cells, other cell tvpes usually are 
present, An admixture of polymorphonuclear 
leukocytes, eosinophiles, plasma cells, and 
macrophages suggests an inflammatory 
etiology. Among the malignant lymphomas, 
polymorphism occurs only in Hodgkin’s dis- 
ease which rarely makes its initial appear- 
ance in the orbit. 

2. Formation of lymphoid follicles with 
germinal centers is characteristic of reactive 
lymphoid proliferation. Ductal alterations 
usually do not occur in this disorder. 

3. Ancillary evidence of inflammatory re- 
action, evidence by larger and more numer- 
ous blood vessels than normal. The endothe- 
hal cells are swollen and may show hyperpla- 
Sia, 
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-Salivary gland involvement in patients 
with Waldenstrom’s macroglobulinemia has 
l en reported,®? and Little** specifically re- 
-ferred to the distinct and unusual PAS-posi- 
‘tive intranuclear inclusions in the lacrimal 
- gland. Ritzmann and associates*® noted a 
clinical relationship between Sjégren’s syn- 
-drome and macroglobulinemia, as present in 
-our Case 4. Talal and Bunim®® described 
-aty pical lymphoid infiltrates in lymph nodes 
-and lung from a patient with Sjögren’s syn- 
“drome. They found PAS-positive intranu- 
-clear and intracytoplasmic inclusions similar 
to those found in the lacrimal gland of Case 
4inour series. 

When a predominantly lymphoid infiltrate 
contains this type of inclusion, dysproteine- 
mia should be a diagnostic consideration. 
Although considered peculiar to Walden- 
-strom’s macroglobulinemia, PAS-positive 
intranuclear inclusions can be found in other 
conditions.*4?7 Only serum protein studies, 
particularly ultracentrifugation and immuno- 
electrophoresis tests, can confirm this diag- 

nosis. 

_ Of interest are recent reports of lymphoid 
-abnormalities in Sjogren’s syndrome. Talal 
and Bunim*® reported the unexpected devel- 
ent of malignant lymphoma in three of 
vatients with Sjogren’s syndrome. They 
ulated that the prolonged state of immu- 
hologic and lymphoid hyperactivity in Sjo- 
-gren's syndrome might predispose to develop- 
ment of lymphoid neoplasms. 

Talal and co-workers** attempted to ex- 
pand this concept when they reported eight 
patients with extrasalivary lymphoid abnor- 
malities in Sjogrens syndrome. Two of the 
eight patients had primary Waldenstrom’s 
macroglobulinemia. They hypothesized that 
this combination represented a disorder im- 
mediately between hyperplasia and neoplasia. 
They also considered the possibility that ra- 
diation to the salivary gland may have con- 
-tributed to malignant transformation. 

3 _ These findings**** suggest that a diagnosis 
of Sjégren’ s syndrome cannot be considered 
‘in every instance to imply benign disease. 























MIKULICZ ENTITIES 


SUMMARY 





The entities labeled Mikulicz’s syndrome 
are related to known systemic diseases and 
involvement of lacrimal and/or salivary 
glands is secondary. Employing a term with- 
out diagnostic significance merely masks the 
specific diagnosis. 

Common and often erroneous use of the 
term Mikulicz’s disease in the diagnosis of be- 
nign lymphoepithelial lesions of the lacrimal 
gland has led to many misdiagnoses, For 
this reason, the term benign lymphoepithelial 
lesion, diagnosed by its specific histologic 
characteristics, should replace the confusing 
term Mikulicz’s disease. The literature 
strongly suggests that a relationship exists 
between benign lymphoepithelial lesions and 
Sjogren’s syndrome. 

It has been emphasized that benign lym- 
phoepithelial lesions, malignant lymphoma, 
and benign reactive lymphoid hyperplasia 
can be differentiated histologically. The 
terms Mikulicz’s syndrome and disease, there- 
fore, should be deleted from future medical 
literature. 

The cases presented illustrate the difficul- 
ties encountered in the clinical and histologic 
diagnosis of lymphoid lesions of the lacrimal 
gland. 

The association of macroglobulinemia 
with Sjogren’s disease in one patient further 
emphasizes the many factors that must be 
considered in the differential diagnosis of 
lymphoid lesions of the lacrimal glands. 
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COMPARISON OF ELECTROPHORETIC MOBILITY OF TEAR 
LYSOZYME IN 50 SUBJECTS 













If tear lysozyme varied from person to 
erson, so that a clear difference in electro- 
horetic mobilities could be readily deter- 
3 mined, this difference might provide the 
same kind of genetic marker as is provided 
by differences i in the electrophoretic mobili- 
of some hemoglobulins. 

ce little information was available on 
electrophoretic mobility of lysozyme 
om human tears, we undertook to analyze 
in 50 normal individuals. 








MATERIALS AND METHODS 


aore The term “tears” in this work refers to 
the ocular fluid collected from the conjuncti- 
val sac. It is recognized that this fluid may 
contain more than just the secretions of the 
lacrimal and accessory tear glands. 
_Subjects—Tears were collected from 50 
ndividuals without eye disease (Table 1) 
and 14 animals. Human subjects were from 
78 years of age. They were laboratory 
nnel, members of our families, high 
, ool students, and ophthalmology outpa- 
tients requiring refractions only. Although 
“most subjects were Caucasian, one subject 
was Chinese, one Japanese, and at least one 
was a Negro. 

Tears were also collected from one of each 
of the following animals: rhesus monkey, 
squirrel monkey, elephant, lion, llama, goat, 
sheep, piglet, dog, cat, rabbit, guinea pig, rat, 
and mouse. 

Tear collection—Several 










methods were 
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used to collect tears. Tearing was induced by 
sharply stimulating the gag — HoR a 


into the i aud 7 exposing e eyes loa on- 
ion vapor. The tears so induced were. col- 
lected (1) in a 20-ml pipette, or (2) a cellu- 
lose sponge (Ixlx5 mm) was placed. over 
the lower lacrimal punctum until it was satu- 
rated. It was then pushed down into the bot- 
tom of a small centrifuge tube and the tears 
were expressed into the space above the 
sponge. Tears collected by both methods 
gave the same results. 

Electrophoresis of tears—We used a stan- 
dard microzone electrophoretic cell with cel- 
lulose acetate membranes.* Three applica- 
tions of undiluted tears (total, 0.75 yl) 
were placed at each starting point. The appli- 
cator, cell, membranes, current, and staining 
were otherwise as recommended by the man- 
ufacturer for serum. 

Lysozyme-—It was assumed that the pro- 
tein migrating toward the cathode side of the 
serum proteins was lysozyme (Fig. 1). Pre- 
vious studies by McEwen and Kimura? show 
that this protein dissolved Micrococcus lyso- 
deikticus whereas the other proteins did not. 
By definition,’ this shows the presence of 
lysozyme in the cathodic band. 

Measurement of lysozyme mobility—A 
piece of graph paper ruled in 1 mm squares 
was placed behind the cellulose membrane 
which had the stained proteins on it (Fig. 1). 
Tears in positions 2 and 7 were always those 
of the person who served as control for the 
entire project. Positions 3 and 4 were used 
for one subject, and 5 and 6 for a second 
subject. Positions 1 and 8 were not used be- 
cause they did not give consistent results. 


* Beckman Instruments, Spinco Division, Palo 


Alto, California. 
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TABLE 1 
COMPARISON OF ELECTROPHORETIC MOBILITIES OF LYSOZYME FROM VARIOUS HUMAN TEARS 
Total Z +0.25 40.5 40.75 Average X PI 
No. LEro TUES . ag S, D. . 
Gonlol runs (one subject) 32 | 20 10 i 1 12 18 
| 1.39 > 05 
Subject runs (50 individuals) 100f | 51 28 21 0 175 20 


* Student t test. 
t Probability value. 


t Each of the 50 tear samples was run in duplicate. 


The centers of the lysozyme bands at the 2 
and 7 positions were aligned vertically, and a 
line connecting these center points was con- 
sidered the zero line. The shift of other lyso- 
zyme bands to the cathodic side from the 
zero line were then arbitrarily called minus 
shifts, and those to the anodic side plus 
shifts. 

To establish the degree of error, the tears 
of the control subject were run 32 times at 
positions 3, 4, 5, and 6 on the membrane, On 
each run the same tears were applied also at 
positions 2 and 7. When the shift of bands at 
positions 3, 4, 5, and 6 were measured in 
millimeters from the zero line, the average 
shift was found to be 0.12 mm, with a stan- 
dard deviation of 0.18 mm. One band 
showed a shift of +0.75 mm, one +0.5 mm, 
10 showed +0.25 mm, and 20 bands were 
not shifted (Table 1). 


RESULTS 


Lysozyme in human tears—Lysozyme was 
present in the tears of all human subjects. 
Migration of lysozyme was grossly the same 
for all humans. The average for these bands 
was 0.175 mm, and the standard deviation 
was 0.2 mm. Twenty-one bands were shifted 
+:0.5 mm, which was the greatest shift. 
Twenty-eight bands were shifted 0.25 mm, 
and 51 did not shift from the control line 
(Table 1). 

The shift of the control bands and the 
subject bands were compared by the 
student’s t-test. The value t equaled 1.39, 


which gave a probability of greater than 0.05 
that this distribution could occur by chance. 

Migration of lysozyme in antmals—-Of the 
animals studied, only the two primates had 
lysozyme detectable by this method (Fig. 2). 
As had been reported by Erickson,’ the mo- 
bilities of the monkey lysozymes were 
clearly different from those of human lyso- 
zyme, Furthermore, there was a difference in 
the lysozyme of the two monkeys : the mobil- 
ity of lysozyme from rhesus monkey tears 
migrated 5 mm more toward the anode than 
did human lysozyme, and the squirrel mon- 
key lysozyme 4 mm more toward the anode. 

The fact that no lysozyme was detected in 
the tears of animals lower than the primates 
was probably due to the insensitivity of the 
technique, since low levels of lysozyme have 
been reported in at least some of these ani- 
mals.” 


DISCUSSION 


The electrophoretic mobility of the lyso- 
zyme tears for all subjects was grossly the 
same. Since one analysis did not show differ- 
ences great enough to distinguish one indi- 
vidual from another, the mobility of lyso- 
zyme would not be useful as a simple marker 
for mass genetic screening. 

It may well be, however, that there are 
differences in lysozyme mobilities among in- 
dividuals, but if they do exist they are very 
small. Since our purpose was to see if the 
technique would provide a rapid and easy 
screening test, we limited our statistical eval- 
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uations to group comparisons. 
. A difference such as we had hoped to find 
among humans was found between the lyso- 
zyme mobilities of the two monkeys. The ly- 
sozynte from the rhesus monkey migrated 1 
min more toward the anode than did that of 
the squirrel monkey. Though only one sam- 
pie was collected from each monkey, re- 
peated testing of the samples gave the same 
results. The largest deviation from the zero 
line ever encountered with human tears was 
0.75 mm, and this was found only once. Th 


h 
- 





Fig. 1 (Allansmith, Drell, Anderson, and Newman). Electrophoresis 
ote uniformity of lysozyme bands among individuals. 


a 





+ 





difference of 1 mm between the two mon- 
keys, therefore, is probably real. 

A difference in electrophoretic migration 
of molecules is in part a result of differences 
in their isoelectric points, and this in turn ts 
a result of differences in the composition of 
the molecules. However, molecules can have 
the same electrophoretic mobility and at the 
same time have different compositions and 
functions, as is true, for example, in some of 
the hemoglobins. To judge by the difference 
in electrophoretic mobilities of lysozyme be- 
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tween man and monkey, and between the 
. two monkeys, the composition of lysozyme 
molecules do vary. It is possible that there 
„are human lysozymes of more than one type, 
ut {£ so they will have to be separated by 
niques other than cellulose electrophore- 












Sua MARY 


The ly sozyme in tears may be detected 
by ce lulose acetate electrophoresis as a nar- 
band of protein on the cathodic side of 
pl cation point. If lysozyme varied from 
to. person, a difference in electro- 
ic mobility might be found and this 
rence used as a genetic marker, 
y e studied the mobility of lysozyme from 
tears of 50 persons and found no difference 
{p > 0.05}. We also examined tears from 
several animal species. Only in monkey could 
we detect the protein. The two species of 
monkeys examined had a difference in the 
migration of their tear lysozyme both from 
each other and from the human. The rare- 
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ness or absence of a difference in electropho- 
retic mobility of tear lysozyme in humans 
makes this technique not useful as a screening 
marker for genetic studies. 


ACKNOWLEDGMENT 
We thank Dr. Joshua Lederberg for suggesting 


this project. 


REFERENCES 


1. Wintrobe, M.: Clinical Hematolo 
Philadelphia, Lea and Febiger. 1961. es 
2. Instruction Manual RM-IM-3, Beckman’ w 
struments, Inc., Fullerton, California, August, 1965. 
3. McEwen, W. K., and Kimura, S. Jo Fil as 
per electrophoresis of tears: L Lysozyme and its 

correlation with keratoconjunctivitis sieca, Am. J. 
Ophth. 39:200, 1955. a 
4. Fleming, A.: On a remarkable bacteriolytic él e 
ement found in tissues and secretions. Proc. a 
Soc. 93:306, 1922. 

5. Glynn, A. A.: Lysozyme: Antigen, enzyme 
and antibacterial agent. Sci, Med. Ann. Rev. 31, 1968. 
6. Erickson, F, Feeney, L., and McEwen, W.: 
Filter paper electrophoresis of tears: H. Animal 
tears and the presence of a “slow-moving 

lysozyme.” Arch. Ophth. 55:800, 1956. 

7. Goldsworthy, N. E., and Florey, J. H.: Some 
properties of mucus, with special reference to its 
antibacterial functions. Brit. J. Exp. Path, 11:192, 
1930. 


3 th ed. T 











CHLOROQUINE RETINOPATHY. INVESTIGATION OF DISCREPANCY 
BETWEEN DARK ADAPTATION AND ELECTRORETINOGRAPHIC 
FINDINGS IN ADVANCED STAGES . 


ALEX E. KriLL, M.D., ALBERT M. Porrs, M.D., AND 
Curis E. Jonanson, B.S. 


Chicago, Illinois , 


The electroretinogram (ERG) is either 
normal or subnormal in early or intermedi- 
ate stages of chloroquine retinopathy. 
However, in advanced cases the ERG may 
be markedly abnormal or even extin- 
guished. +5-8712 Tn advanced chloroquine reti- 
nopathy dark adaptation usually remains 
good or even normal.?)*44-15 No studies have 
explored the basis for the marked discrep- 
ancy between subjective dark adaptation and 
the ERG. 

This report describes three patients with 
advanced chloroquine retinopathy followed 
for five to nine years after stopping chloro- 
quine. All eventually had an extinguished 
ERG but retained normal or close to normal 
final rod thresholds on subjective dark-adap- 
tation testing. We will describe the studies 
undertaken to explain this discrepancy in de- 
tail, In addition some of the other characteris- 
tics of chloroquine retinopathy are reviewed. 


METHOD 


In addition to the usual ophthalmic evalua- 
tion, visual fields, color vision, and dark ad- 
aptation testing, as well as electroretinogra- 
phy, and electro-oculography were done in 
all patients. 

Visual feld tests were made with either 
the Goldmann perimeter or the tangent 
screen, or with both methods. Color vision 
tests included the Hardy-Rand and Ishihara 
pseudoisochromatic plates, the Farnsworth- 
Munsell 100-hue test, and the Nagel anoma- 
loscope. 


Muynnnranmanannanannniannnnna 
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of Chicago, Chicago, Ilinois. This study was sup- 
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Dark-adaptation studies were performed 
after a careful period of instruction and an 
initial short trial run. The tested eye was di- 
lated to about 7 to 8 mm with tropicamide 
0.5%. The patient was first placed in com- 
plete darkness for three minutes, and then 
exposed to a preadapting illumination of 
3.13 log millilamberts (2400 lux) luminance 
for seven minutes, after which threshold 
measurements were started immediately. 

The subject initially fixated on a 2 mm red 
light that varied in brightness, located about 
15° above the center of a test light with a 
retinal subtense of 1°. The stimulus was pre- 
sented as light flashes of one second in dura- 
tion separated by a dark interval of one sec- 
ond. The test light was calibrated at a maxt- 
mum intensity of 9.4 log micromicrolam- 
berts (20 lux), and at the onset was pre- 
sented at an intensity of 8.4 log micromic- 
rolamberts (2 lux) with the subsequent direc- 
tion of change dependent on the response of 
the subject. At each test time, four “on” and 
“off” thresholds were noted, and the approx- 
imate true absolute threshold was calculated 
as an average of these values.?® Each subject 
was tested in this same retinal area for a to- 
tal of 40 minutes, by which time a constant 
final threshold value was usually obtained. 
The responses were charted at 30-second, 
one-, or two-minute intervals depending on 
the time of the test. The average test light 
luminance at the time of threshold stabiliza- 
tion in our group of 57 normal subjects was 
4.4 log micromicrolamberts. 

The ERG evaluation included single flash 
and flicker studies. All testing was done with 
the subject supine. The active electrode was 
a Burian-Allen recording contact lens. Usu- 
ally binocular recordings were obtained. An 
indifferent electrode was centered on the 
forehead above the nose. The light-adaptation 
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source used was a 61° field provided by a 60 
-© watt, 130 volt tungsten filament, illuminating 
a plastic diffuser in front of the bulb. This 
source produced a “white” light of 590 foot 
lamberts luminance. The test stimulus was a 
Grass model PS-2 photostimulator providing 
an estimated maximum illumination at the 
position of the subject’s eye of 450,000 foot- 
candles with the lamp centered about 18 
inches away from the subject’s eye. The 
brightest light stimulus was obtained by us- 
ing a maximum intensity setting on the in- 
: strument and eight dimmer light stimuli, 
each differing by one-half log step, were ob- 
tained by interposing a series of 4-inch 
square neutral density filters in front of the 
lamp. Control of eye position was attempted 
by having the subject fix on a 1.5 mm red 
fixation bulb placed below the center of the 
lamp. 

The electrodes led to a specially con- 
structed junction box from which all impul- 
ses were conducted into two parallel systems. 
One set led to a Nuclear-Chicago data re- 
trieval computer, model 7100, which was 
_ used to study flicker responses. The other set 
“led to two RM 122 Textronix low-level 

preamplifiers which were connected to a dual 
type 512 Textronix oscilloscope. The 
loscope was used to study single-flash 
sponses which were photographed with a 
~ Textronix | C-13 oscilloscope camera. The re- 
“sponses on the computer were recorded on a 
type 700 4A Hewlett-Packard X-Y plotter. 

ERG testing was started with the room 
lights on. Two or three single-flash re- 
sponses were recorded using the brightest 
light stimulus. The remainder of the exami- 
nation was done in total darkness., The sub- 
ject was initially light adapted for five min- 
utes; then responses to a constant single- 
light stimulus (obtained with a neutral filter 
of 2.0 log unifs) were recorded approxi- 
mately every minute until a relatively con- 
-stant b-wave amplitude was reached (usually 
4 or 16 minutes). After 16 minutes, a series 
-- of responses was obtained using each of the 
“nine intensities. Following this, additional 


ADVANCED CHLOROQUINE RETINOPATHY 531 


responses to the initial constant test stimulus 
were again recorded at one-minute intervals 
until at least 30 minutes of total dark adapta- 
tion had elapsed. After 30 minutes in the 
dark, two responses were obtained to an or- 
ange-red light (using no neutral density fil- 
ter). A flicker study was then done with the 
room lights turned on again. The highest in- 
tensity setting was used and responses to 
stimuli ranging from one to 70 flashes per 
second were obtained. Fifty responses were 
summated at each frequency. 

Normal values for: 1) photopic b-wave 
amplitudes, (2) b-wave amplitudes and im- 
plicit times at specific times in the dark 
(with the one intensity of stimulation used), 
(3) a- and b-wave amplitudes and implicit 
times from the fully dark-adapted eye at all 
intensities of testing used, and (4) ampli- 
tudes and implicit times of the orange-red 
response components are described in detail 
elsewhere. The mean b-wave amplitudes 
of the flicker responses calculated from the 
X-Y plotter, ranged between 80 to 95 micro- 
volts for frequencies between 1 and 20 cy- 
cles per second and gradually decreased with 
each frequency after that, so that between 70 
to 75 cycles per second no responses were 
obtained. 

The results were classified as subnormal, 
minimal, or extinguished: (1) A response 
with an amplitude less than the normal mean 
minus two standard deviations was consid- 
ered subnormal. The scotopic b-wave was 
called subnormal if this criterion was satis- 
fied for responses obtained with at least five 
of the nine intensities used. The scotopic a- 
wave was called subnormal if this criterion 
was satished with at least three of the five 
intensities used. The flicker record was des- 
ignated subnormal if b waves obtained on at 
least eight of the 14 frequencies used satis- 
fied the stated criterion; (2} A scotopic re- 
sponse less than 100 microvolts or a photopic 
response less than 50 microvolts was classi- 
fied as minimal. (3) When no response was 
distinguishable from the base line, it was 
classthed as extinguished. 





332 AMERICAN JOURNAL OF OPHTHALMOLOGY FEBRUARY, 1971 E 


4-28-60 


RIGHT 





2mm WHITE 


Fig. 1 (Krill, Potts, and Johanson). Central visual fields from Case 1 in April of 1960 and in December 
of 1967. Initialy there was slight depression of superior visual fields. In 1967, only inferior visual fields 
remaind with the same size test target. 


The electro-oculogram (EOG) was ob- record, the average amplitude of each test 
tained with direct current amplification from period was measured andthe ratio of the 
an Offner unit consisting of a type 481 maximum light-adapted to the minimum 
preamplifier, type 482 power amplifier, anda dark-adapted response was calculated by the 
tvpe R Dynograph. The technique of testing method that has been described previously by 
was previously described.’® In evaluating the Arden.*° 
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i “ASE REPORTS 
CASE REPORT 


Case 1—This 13-year-old girl with a diagnosis of 
rheumatoid arthritis had received 270 g of chioro- 
guine over two years. The drug was stopped in 

March of 1960 because of visual complaints. 
nE When first seen in March of 1960, the patient 
“eomplained of blurry vision. Ocular examination re- 
~yealed epithelial and subepithelial crystals m both 
-gorneas arranged in whorls. No eye ground changes 
“were seen initially, although a small right central 
“scotoma was elicited. Visual acuities were almost 
20/25 in both eyes. A month later, a doughnut- 
“shaped area of uniform redness (depigmentation) 
Was seen in each macula. Visual fields at this time 
-showed a slight depression of both superior fields 
Cand enlargement of the blind spot (Fig. 1). In 
March of 1961, fine scattered pigment was noted in 
the. peripheral eyegrounds. Acutties were about 
si 20/20 in the right eye and about 20/25 in the left 
eye. In 1962, a faint zone of depigmentation was 
seen around the red central macular red doughnut 
lesion, and the typical “bulls eye” lesion of chloro- Fig. 2 (Krill, Potts, SHA Jol sanson). Right pos- 
quine retinopathy was evident. More obvious Pig- terior eye grounds in Case 1 in September of 1967. 
ment flecks were seen in the periphery. Visual felds At this time the optic nerve was pale, the retinal 
WETE unreliable at this time. , , vessels were attenuated, the background choroidal 

The patient was not seen again until September pattern was visible in this area, and a doughnut- 
of 1967, at which time acuities were 20/60 in the Shaped area of uniform redness was seen directly 
right, and about 20/20 in the left eye. At this tme in the center of the macula (on ophthalmoscopic 
(Fig. 2), the eyegrounds showed pale optic nerves, eyaluation) surrounded by a thin rim of much 
attenuated retinal vessels, increased visibility of the fainter redness. These latter areas represent v ary- 
choroidal pattern, the previously described macular ing degrees of depigmentation of the retinal pig- 
changes, and a marked deposition of bone-spicule ment epithelium. The left eye was similar in ap- 
pigmentation throughout the intermediate and pe- pearance. i 

e eyegrounds (Fig. 3). 
=o In December of 1967, visual fields showed fur- 
ther constriction with mainly inferior islets remain- 
dug (Fig. 1). Color vision was now abnormal on all 
the tests used. A dark-adaptation study done for the 
me showed abnormal initial or cone adapta- 
but normal final or rod thresholds (Fig. 4). 
~The abnormality consisted of about a five-minute 
delay in initial visualization of the target and an 
ele vated cone threshold. An ERG was extinguished. 
An EOG was markedly abnormal with ratios of 1.1 
and 1.2 (Fig. 5). 

A year later, in 1968, acuities were 20/70 in the 
right and 20/50 in the left eye. Visual fields showed 
greater constriction than in 1967. A dark-adaptation 
study again revealed normal final thresholds. 

Case 2—This 37-year-old woman with lupus eryth- 
ematosus had received 425 g of chloroquine over 
six years. The drug was stopped in June of 1964, 
because of visual complaints. 

On initial evaluation in August of 1964, acuities 
were 20/80 in the right and 20/60 in the left eve. 
Evegrounds were fhormal except for a dark red 
doughnut-shaped area of depigmentation in each 
macula surrounded by a fainter zone of depigmen- 

_ tation (Fig. 6-top) similar to the lesion described Fig. 3 (Krill, Potts, and Johanson). Peripheral 
for Case 1. Visual fields showed central scotomas. area in Case 1 in 1967. Note marked deposition of 
“Color vision was abnormal. A dark-adaptation pigment im clumps and spicule arrangement. 
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Fig. 4 (Krill, Potts, and Johanson). Dark-adaptation data from normal control group of 57 subjects 
showing mean (plus or minus 2 standard deviations from the mean for some values) together with data 
from the three patients. In Cases 1 and 2, patients did not see test target for four to five minutes and both 
had elevated cone thresholds. All three patients had normal final rod thresholds. 


study was initially abnormal with a 44% minute delay 
in visualization of the test stimulus and an elevated 
cone threshold; however, the final rod threshold 
was normal (Fig. 4). An EOG was abnormal with 
ratios of about 1.1 and 1.2 (Fig. 5). An ERG 
showed only minimal responses at the highest stim- 
ulus intensities. a l 
The patient was seen several times since 1965.On 
last evaluation in February of 1969, acuities were 
10/300 in the right and 20/200 in the left eye. The 
eyegrounds at this time revealed temporal pallor of 
each optic disk (Fig, 6-bottom), attenuated retinal 
arterioles, a more diffuse widespread abnormality of 
the macula, increased visibility of the underlying 
choroidal pattern throughout the eyegrounds, and a 
few fine pigmentary deposits in the retinal periph- 
ery (Fig. 7). Visual fields showed peripheral con- 
striction, in addition to central or paracentral de- 
fects (Fig. 8) Dark-adaptation showed a greater 
abnormality of the cone portion of the curve in 
that the target was now not seen until the sixth 
minute of testing. Also, the final threshold was 


now elevated about one-half log unit at the stan- 
dard test area. An ERG was now extinguished. 

Case 3—This 51-year-old woman with lupus eryth- 
ematosus had received 540 œ of chloroquine over 
five years. The drug was stopped in March of 1963 
because of retinal function abnormalities. The pa- 
tient complained at this time of some peripheral vi- 
sual field blindness. 

On initial evaluation, visual acuities were nor- 
mal. The eye grounds were normal. The superior 
portion of each visual field was constricted (Fig. 
9). A dark-adaptation study was normal (Fig. 4). 
An EOG was abnormal with ratios of about 1.6 and 
18 (Fig. 5) and an ERG was almost completely 
extinguished with only minimal responses at the 
highest intensities. Color vision was normal. 

In January of 1964, faint, round, chocolate- 
brown pigment clumps were noted in the peripheral 
eye grounds (Fig. 10-top). Visual fields were fur- 
ther constricted. The patient was then followed at 
six-month intervals, The eve grounds eventually 
showed waxy disks, attenuated vessels, and black 
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Fig. 5 (Krill, Potts, and Johanson). EOG ratios from a normal control group of 27 subjects showing 
: the mean plus two standard deviations, and in addition, showing the ratios from both eyes of each patient. 
_ Allthree patients have abormal ratios. 


pigmentation throughout most of the obtained at this position, they are also 


Teri 7 ne + * 4% 
(Figs. 10-center and bottom). V sual checked at 5 and 25° in the same meridian. 
itinued to deteriorate (Fig. 9). How- _ | i 
culty and dark adaptation have re- In each position, red, blue, and white test 
‘mal. T The last test was obtained m lights were used. These data provided no m- 
S h of 1969). T hus macular cones stili show no 
involvement on subjective dark-adaptation and acu- 

ity evaluation. However, there has been a steady de- 

terioration of color vision performance, on the ano- 










maloscope (Table 1). The match width (of bright- TABLE 1 
ness and color) has become progressively wider ANOMALOSCOPIC FOLLOWUP In CASE 3 
(Table 1). ee AO E 
SPECIAL TESTS e ae a E a. 
Because of the marked discrepancy be- RE LE 
tween final or rod dark adaptation and the In 1963: a E 
ERG, a number of additional tests were March 3, 1963 50 51 
-done and these will be described in detail. April 3 49-51 49-52 
a ee : | : $ June 10 48-50 49--50 
F Perimetric < dark-adaptation evaluation-— Jn 1964: 
utinely, we study dark-adaptation initially January 20 51-56 51-54 
ha 17 test stimulus at 15° directly above In 1968: oe 
a he fov fea. Once stable final thresholds are sic ee ee 
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sight into the functional discrepancy. There- 
fore, it was decided to evaluate final thresh- 
olds in a large number of areas to be certain 
that abnormal thresholds were not over- 
looked elsewhere. 

In all patients, areas were tested in the two 
horizontal, two vertical, and in two of the 
four oblique meridians, Twenty areas were 
tested in Case 1. One-degree test stimuli were 
used at 5, 10, 15, 20, 25, 35, and 45 degrees 
eccentricity in the superior and inferior verti- 
cal meridians and at 55 and 65 degrees in the 
inferior vertical meridian. In addition, 14, 
14, 5, and 10° stimuli were used at 10° ec- 
centricity in the superior meridian. 

In Case 2, there were 26 positions tested. A 
1° stimulus was used at 5, 15, 25, and 35 de- 
grees eccentricity in one of the superior 
oblique and in the superior vertical meridians, 
and 14, 14, and 10° targets were tested at 
15 and 25° eccentricities in all of the six 
meridians scanned. 

In Case 3, there were 32 positions studied. 
Twenty-two positions were tested with the 
1° target from selected eccentricities in the 
six meridians, going as far out as 55° in two 
meridians. One-quarter and 5° stimuli were 
used at 12 eccentricities in the superior and 
inferior vertical meridians, and in one of the 
superior oblique meridians. 

The data from these peripheral threshold 
determinations were compared with normal 
data obtained for two of our previous stud- 
ies??? and with data obtained in the past by 
Sloan. ™"* 

In Case 1, all thresholds were normal. In 
Case 2, peripmetric scanning was done when 
the final threshold at the initially tested area 
(10° directly superior to the fovea) was 
about one-half log unit above normal.* Final 
thresholds in the other 25 positions ranged 
trom 0.2 to 0.8 of a log unit above normal. 
These were mild abnormalities in view of the 
extinguished ERG. In Patient 3, only three 
of 32 areas studied with elevated thresholds 


eb Ne eerie identi 


* This indicates a value above the normal mean 
plus two standard deviations. 
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Fig. 6 (Kril, Potts, and Johanson). Top: Left 
posterior eye grounds in Case 2 in August of 
1964. Bottom: Same eye grounds in February of 
1969. Initially, the eye grounds were normal ex- 
cept for a dark red, almost doughnut-shaped area 
of depigmentation in the macula (evident as a 
homogeneous area of deep redness) surrounded by 
a fainter zone of depigmentation (evident as a 
fainter appearing red ring on ophthalmoscopic 
evaluation). However, by 1969 there was temporal 
pallor of the optic disk, attenuated retinal arterioles, 
a more diffuse irregular depigmentation of the 
macular area, increased visibility of the underlying 
choroidal pattern, and a few fine pigmentary de- 
posits in the retinal periphery (see Fig. 7). The 
right eye was similar in appearance to the left eye 
in 1964 and 1969, 


NO, 2 





os Fig. 7 (Krill, Potts, and Johanson). Peripheral 


area from patient shown in Figure 6 in 1969. 


 Spicule-like pigment deposits are seen. 


were found, and these were 0.4, 0.6, and 0.7 

log units above normal. The few that were 

elevated, out of all the tested areas, and the 

mild degree of elevation at these three areas, 

were facts not thought to be compatible with 
an extinguished ERG. 

ey Area-intensity relationships—Both re- 


ptor population and neural organization 
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old at a given area. Neural organization is 
thought to play a greater role as larger reti- 
nal areas are stimulated, since rod thresholds 
decrease almost in a geometric fashion as 
test stimulus size is increased linearly.**-*? 
Summation, more important with larger ar- 
eas, presumably is due to neural relation- 
ships. 

Thus, area-summation functions, obtained 
when thresholds are determined for a wide 
range of areas, allow certain hypotheses to 
be made concerning the relative roles of re- 
ceptors and neural organization. If there is a 
receptor difference (either in density or 
function) between the normal subject and 
the patient with chloroquine retinopathy, 
then about the same relative change in 
threshold should occur as target size is in- 
creased. On the other hand, if there is a dif- 
ference in neurologic organization between 
the normal subject and the patient with chlo- 
roquine retinopathy, then we would expect 
thresholds to decrease less with increase in 
target size in the patient with chloroquine 
retinopathy than in the normal subject. 

All three subjects were tested. Testing 
was not done until stabilized final thresholds 
were obtained. Five target areas ranging in 
diameter from 14 to 5° visual subtense were 


—— NO. 5 WHITE 
paar NO. 2 WHITE 


2 Fig. 8 (Krill, Potts, and Johanson). Peripheral visual fields in Case 2 in February of 1969. Marked pe- 
_ ripheral constriction is shown in addition to bilateral central and paracentral defects. E 
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Fig. 9 (Krill, Potts, and Johanson). Peripheral visual fields in Case 3 in March of 1963 and again in 
July of 1968. On initial examination, there was mainly a depression of the superior half of each field. 
However, in 1968 a generalized constriction was noted with an enlarged blind spot. 


used. Thresholds were determined at both 10 
and 20° retinal positions in the superior and 
inferior vertical meridians. The meridians 
and eccentricities were presented in counter- 
balanced order. At each meridian and eccen- 
tricity, the five target areas were presented 
in random permutations. Normal data with 
this technique were obtained for a previous 
study.” The area threshold relationships 
were identical in the control group and the 
three chloroquine patients. 

“valuation of Mach bands—These are 
light and dark bands observed at luminance 
gradients and it is thought that the ability to 
detect them is dependent on intact neural or- 
ganization.” This function was tested in 


Case 3 with normal visual acuity, and was 
found to be normal. 

Evaluation of the Westheimer function— 
This technique has been used by Enoch and 
Sunga”? to distinguish between diseases in- 
volving the photoreceptors and those involv- 
ing the inner retinal layers. Dr. Enoch was 
kind enough to test Case 3 with this method. 

Using a modified Goldmann perimeter, the 
subject views a small, slowly flashing test 
stimulus set at a fixed luminance level above 
the static threshold of the point to be tested. 
This light is superimposed on a non-flashing 
background of variable size and luminance 
which, in turn, is superimposed on a larger 
background of fixed luminance. 
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. The size of the smaller background light is 
varied in logarithmic steps, and at each step 
the background field luminance is deter- 
mined which first made the test light just in- 
visible and then just visible again. 

A curve is obtained in the normal in which 
there is an initial fall for smaller back- 
grounds, interpreted as summation, and then 
a succeeding rise in threshold for larger 
background areas, interpreted as inhibition. 
In diseases of the receptors, the curve is un- 
altered in shape, although it may be displaced 
upwards. In diseases of the internal retina, 
there is a loss of the “inhibitory portion” of 

-the curve. 

Case 3 had a normally shaped curve which 
was displaced upwards. 

Simultaneous contrast determination— 
The effect of simultaneous brightness con- 
trast was measured in Case 3. Simultaneous 
contrast refers to the change in apparent 
brightness of a test field as a function of the 
illumination of a neighboring region of the 
retina. In general, the apparent brightness of 
the test field decreases as the neighboring 

_ field (inducing field) luminance is increased 
~~ above that of the test field. The apparent 

brightness of the test field is typically evalu- 
ated by matching it to the brightness of a 
o field presented to the other eye (matching 
feld). A patient with an abnormality of 
neural relationships would be expected to 
demonstrate a diminution or lack of bright- 
ness induction. 

In this experiment, a stimulus array simi- 

lar to that of Diamond® was used. The test 
and inducing fields were vertically aligned, 








Fig. 10 (Krill, Potts, and Johanson). Top: 
Peripheral area m Case 3 in January of 1964. In- 
itially, faint chocolate-brown pigment clumps were 
seen in the periphery. Center: Same area in July 
of 1968. The faint chocolate-brown pigment clumps 
seen initially in the periphery eventually became 
more obvious and arranged in larger clumps and 
spicules. These changes were also seen in the poste- 
flor eye grounds except in the macular areas. 
Bottom: An area nasal to the optic disk is shown. 
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that were recorded as abnormal during drug 
treatment becoming normal after the drug 
was stopped.” ° Two patients with revers- 
ible EOG ratios also had what as described 
as ‘reversible macular changes.” Pigment 
mottling originally noticed in the macula dis- 
appeared after the drug was stopped. One of 
these two patients also had a field defect 
_ which disappeared in time after the drug was 
< stopped. In another report,“ one patient was 
== described with pigment mottling in the mac- 
ula which disappeared after the drug was 
stopped. 

The three patients in our study had ad- 
vanced chloroquine retinopathy with pro- 
gression of the disease after stopping the 
drug and ultimately extinguished ERGs. All 
eventually had eye ground changes resem- 
bling those seen in retinitis pigmentosa, but 
all differed in having unaffected or only 
mildly affected dark adaptation. As indicated 
previously, others have noted this marked 
discrepancy between the ERG and subjective 
dark adaptation. 273715 

Usually night blindness is the first symp- 
= tom of retinitis pigmentosa. However, some 
= patients with autosomal dominantly inherited 
retinitis pigmentosa (particularly of the sec- 
type) may have only mildly or moder- 
-ately abnormal dark adaptation. Such pa- 
tients have a fairly large subnormal ERG. 
Rarely, patients with other inherited types of 
retinitis pigmentosa have only mildly abnor- 
mal dark adaptation in a standard test area. 
However, in our experience, markedly ab- 
normal dark adaptation is found if enough 
areas are tested. In contrast, dark adaptation 
was normal or close to normal in all areas 
tested in patients with chloroquine retinop- 
athy. 

It has been suggested that dark adaptation 
is little affected in chloroquine retinopathy 
because of the*patchy nature of the retinal 
damage in this condition.** If so, the patches 
= must be very small since perimetric scanning 
2 Was done with targets as small as one-fourth 
. of a degree and alterating areas of abnormal 
and normal retina could not be detected. 
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Our data from area-intensity studies, si- 
multaneous contrast testing, Mach band 
evaluation, and Westheimer function evalu- 
ation indicate that neural relationships are 
normal in patients with chloroquine retinop- 
athy. Presumably, such relationships depend 
on retinal cells central to the receptors. 
Pathologie studies show that the bipolar cell 
and ganglion cell layers are normal,*** ex- 
plaining our failure to find an abnormality 
of neural relationships. The available histo- 
logic data also explain the severely abnormal 
ERG and EOG, but not the normal or mildly 
abnormal subjective dark adaptation. In one 
case," receptors were spared only in the fo- 
vea centralis, in the peripapillary region, and 
in some zones in the temporal retina. In the 
other,*? receptors were severely abnormal 
everywhere except in some peripheral areas, 
but even here a loss of rod outer segments 
was observed. Perhaps, more complete serial 
section studies are needed throughout the 
retina to identify alternating small patches 
of normal and abnormal retina. In neither of 
the two studies were detailed serial sections 
mentioned. 

It may be that the normal inner retina ex- 
plains the final thresholds in chloroquine ret- 
inopathy. Large numbers of rods converge 
on single bipolar cells. If the bipolar cells are 
normal and many of the rods are intact, as- 
suming a patchy defect in chloroquine reti- 
nopathy, perhaps reasonably good function 
of individual rod-bipolar units may persist. 
However, any explanation for the functional 
discrepancy in chloroquine retinopathy can 
only be speculative at present. 

Although final or rod adaptation remains 
normal or close to normal, even in advanced 
stages of chloroquine retinopathy, it should 
be emphasized that cone function, as mea- 
sured by initial dark adaptation or by red- 
light thresholds, is usually abnormal in vari- 
ous stages of chloroquine retinopathy. In 
fact, in one report* it was emphasized that a 
cone abnormality, as evidenced by an abnor- 
mality of red-light thresholds, may be the -> 
most sensitive criterion of early chloroquine ` 
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retinopathy. However, as indicated previ- 
ously, in patients with normal acuity this 
may not be true. No such distinction between 
the cone and rod portions of the ERG is evi- 
dent in advanced cases. Indeed, no responses 
are observed, regardless of the conditions of 
testing. 


SUMMARY 


Three patients with chloroquine retinop- 
athy were followed for five to nine years af- 
ter the drug was stopped. These patients 
showed significant progression of retinop- 
athy with eventual severe visual field alera- 
tions, ophthalmoscopic changes similar to 
those seen in retinitis pigmentosa, and extin- 
guished ERGs. 

Nevertheless, in spite of this severe pro- 
gression, one patient retained normal acuity 
and all three had normal or only minimally 
abnormal final dark-adaptation thresholds in 
all areas tested, a finding that differentiates 
advanced chloroquine retinopathy from reti- 
nitis pigmentosa. 

Studies undertaken to explain the discrep- 
ancy between dark adaptation and ERG data 
inclided perimetric adaptometry, area-in- 
tensity threshold relationships, simultaneous 
contrast thresholds, determination of the 
Westheimer function, and identifying Mach 
bands. l 

No abnormality of neural relationships 
was discovered. It was speculated that the 
normalcy of these relationships together with 
a severe receptor abnormality explains the 
discrepancy between the ERG and dark ad- 
aptation. However, it is also necessary to hy- 
pothesize the intactness of some rods, pre- 
sumably in a patchy fashion, to explain the 
dark-adaptation data. Alternating patches of 
normal and abnormal retina could not be de- 
tected by perimetric threshold studies, indi- 
cating that these are very small patches, if 
they exist. 


sentence Se emanate taba 
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SPECIAL EFFECTS 


In some medical techniques, such as diag- 
nostic ultrasonography, two events must be 
recorded simultaneously. Special effects al- 
low us to view the ultrasound screen super- 
imposed on an image of the patient’s face, 
showing the placement of the examining 
transducer (Fig. 7). This is accomplished 
by two separate TV cameras whose outputs 
are fed into a special effects generator. In 
addition to superimposing the two images, it 
is also possible to use a half or a quarter of 
the screen for one image and the remainder 
of the screen for the picture from the second 
camera. Some cameras require modification 
for use with a special effects generator. 


COLOR 


Only black and white videotaping is pres- 
ently feasible for the nonprofessional user. 
The limiting factor in this instance is the 
TV camera. Color cameras are very expen- 
sive and require frequent adjustments by a 
qualified technician. Certainly this situation 
will change in the next decade, and many 
© videotape recorders have provision for color 
recording. Since the major investment in 
_ videotape is in the recorder, the purchase of 
a black and white system now does not pre- 
~ clude a later conversion to color when cam- 
eras are perfected. 

There is a certain advantage, however, to 
black and white televising of surgery, in that 
the spectral sensitivity of the camera allows a 
penetration of a thin layer of blood, espe- 
cially when mixed with irrigating saline, 
whereby details of underlying structures that 
are not readily vie“ le to the surgeon can 
often be seen on the monitor. 


TRAINING OF PERSONNEL 


We have hati little difficulty in training 
personnel in the use of videotape equipment. 
Mechanical aptitude is helpful, just as it is 
in the operation of an audiotape recorder. 
Inasmuch as the picture may be continuously 
viewed on a monitor during taping and is im- 


mediately available for playback, problems 
are correctable at an early stage and there is 
no wait for film to be returned from proces- 
sing. This, coupled with the absence of criti- 
cal exposure problems, allows the use of 
videotape without previous experience. How- 
ever, one person should be made primarily 
responsible for the equipment, for cleaning 
the recording path, and for overseeing its 


USE: 





Fig. 6 (Bronson). Having perforated with the 
trephine, scissors are used to complete the removal 
of the button during this corneal transplant. It is 
easy to observe the angle of the scissors and the 
tension on the button. 





Fig. 7 (Bronson). Superimposition of the image 


from two TY cameras is accomplished by a spe- 
cial effects generator. Here the ultrasonic echo 
from an intraocular foreign body is shown super- 
imposed on a view of the patient’s face, illustrating 
the location of the transducer. 
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SPECIFIC COMPONENTS 


It is difficult to specify particular equip- 
ment, as models change and requirements 
vary. However, in order to give a general 
guideline for those contemplating videotape 
installation, our system has the following 
components: 

Camera—General Electric Model 4TE23A2 
is modified to have a separate syne output, 
requiring the use of two cameras together 
in a special effects generator. This camera 
has a mechanical adjustment of the vidicon 
tube, allowing the focal plane to be moved 
forward and backward, which is helpful in 
close focusing. The vertical resolution of the 
camera should be at least slightly better than 
the videotape recorder, 

Lens--Tamron £/3.8 focal length 80-250 
mm with a +1.00 diopter closeup lens. This 
relatively inexpensive lens is available with 
a “C? mount and zooms fairly well without 
refocusing when used with a close-up lens. 
The zoom feature is decidedly helpful. 

Videotape recorder-—-Ampex 7500. Be- 
cause tape that has been recorded on one 
manufacturer’s machine cannot be played on 
another, we chose Ampex as it is the more 
widely available in other institutions. It has 
a bandwidth of 3.5 mHz, which is essential 
for reasonable resolution. Moreover, this 
model is capable of recording color when and 
if simple and inexpensive cameras become 
available. 

Monitors—Ampex 12-inch and Setchell 
Carlson 19-inch. A wide variety of monitors 
is available. We have found the small moni- 
tor helpful for watching the recording and 
the larger for showing to groups. Modified 
television sets seem to lack the picture quality 
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that is available with the better monitors. _ 

Special effects generator-—Shintron Model 
360. This is necessary only if two or more 
cameras are used. It permits switching cam- 
eras and the superimposition or split screer 
effects. Ampex has a model now available 
that we have not used. 

Fideotape—Ampex Type 161-60M_ or 
Memorex. Only the best tape should be used. 

The total cost of this system was about 
$7000, which included the two television 
cameras and the special effects generator. 
Eliminating these (they are not necessary 
for routine videotaping of surgery) would 
reduce the cost to $5500. 


SUMMARY 


Videotape is a convenient method of re- 
cording surgery and other techniques, and is 
available for both large and small medical 
centers. Not only is there an opportunity to 
document unusual cases for later presenta- 
tion, but the taping of house staff surgery 
allows valuable reviews. The primary advan- 
tage of videotape is its ease of use. Once the 
equipment is installed, recording may be 
made by the operating room personnel with- 
out a cameraman, 
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: ECCENTRIC FIXATION MANAGED WITH INVERSE PRISM 
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© Pigassou and Garipuy?* and Krajevitch* 
reat amblyopia with eccentric fixation by 
‘means of occlusion of the better eye and 
placing an inverted prism in front of the am- 
blyopic eye. If fixation is temporal a base out 
prism is used, and if fixation is nasal, a base 
in prism is prescribed. 
- During the years 1967-68, there were 18 
_ patients treated by this method at the Or- 
thoptic Clinic at the Hadassah Hospital. 
"his report summarizes the therapeutic re- 








METHOD 


e treatment method corresponded es- 
ially to that described by Pigassou and 
| ripuy in 1967. After completion of the his- 
tory, ocular examination, including orthoptic 
studies, was carried out; the fixation pattern 
and the angle of eccentricity were determined 

=- with the visuscope. The good eye was occluded 
two to three weeks and the patient was then 
re-examined. If fixation was closer to the 
macula, occlusion was continued until fixation 
s stable. At this stage the inverse prism was 
ibed. If fixation was parafoveal six 
: sm diopters was prescribed. If fixation 
‘was further from the fovea the prism was 
approximately twice the angle of eccentricity 
in diopters. The maximum prism prescribed 
was 20 prism diopters. Thereafter, the pa- 
tient was seen at three-week intervals in the 
orthoptic clinic. If a change in the angle of 
eccentricity was observed on two successive 
visits, the power of the prism was changed. 
Accordingly, if fixation became central the 
prism was discarded and conventional occlu- 
sion was advised, to be later gradually dis- 
continued. When necessary this treatment 
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was combined with orthoptic treatment and 
surgery. | 

In this study of 18 patients with amblyo- 
pia, the average age was 11 years, the young- 
est being eight and the oldest 14 years of 
age. All had various degrees of eccentric fix- 


ation. In 15 patients the fixation was nasal to ~~ 


the fovea and in three patients it was tempo- 
ral. The visual acuities ranged from 6/21 to 
6/120. Twelve patients had previous unsuc- 
cessful treatment, six of them with conven- 
tional occlusion, five with pleoptics and one 
with both. The duration of the present treat- 
ment was three to twelve months. The final = 
examination of visual acuity was six to 12 — 
months after occlusion of the good eye was 
discontinued. 


RESULTS 


So far as the results are concerned, the pa- 
tients can be divided into three groups (Ta- 
ble 1) : 

Group 1—Six cases attained central fixa- 
tion, five of them with a visual acuity of 6/9 
and one with 6/12; while two patients had 
parafoveal fixation with a visual acuity of 6/ 
12. In this group of eight patients, the result 
of the treatment was considered as good. 

Group 2—In three cases the fixation was 
almost centric, but was unsteady. Two pa- 
tients showed improvement of vision from 6/ 
120 to 6/21 and one from 6/60 to 6/18. 
These patients were considered as having 
been improved. 

Group 3—The results of the treatment in 
this group consisting of seven patients were 
considered as failures because there was no 
or a negligible improvement in visual acuity. 
In only one case was there an improvement 
of fixation. 


DISCUSSION 


Eleven of the 18 patients, those compris- 
ing Groups 1 and 2, had notable improve- 
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TABLE 1 , 
SUMMARIZATION OF RESULTS 
Visual Acuity Localization of Fixation Duration 
Case Age meee mee of Previous 
No. (in years) Before After Before After Treatment Treatment 
Treatment Treatment Treatment Treatment (Months) 
Group 1: 
1 8 5/60 6/9 Temporal 7°-8° Centric 12 Pleoptic 
2 9 5/60 6/9 Nasal 1%-2° Centric 2 — 
3 9 4/60 6/9 Nasal 5°-9° Centric 6 Pleoptic 
occlusion 
4 10 6/30 6/9 Temporal 2°-5° Centric 6 Pleoptic 
5 11 6/21 6/9 Nasal 2° Centric 5 Occlusion 
6 10 6/60 6/12 Nasal 2° Centric 12 Occlusion 
7 10 6/60 6/12 Nasal 3°-5° Parafoveal 6 Occlusion 
8 11 6/60 6/12 Nasal 3° Parafoveal 6 - 
Group 2: 
9 8 6/60 6/18 Nasal °2° Centric, 10 Occlusion 
unsteady 
10 8 6/120 6/21 Nasal 15° Centric, 7 — 
unsteady 
l1 {i 6/120 6/21 Nasal 8° Parafoveal, 8 Pleoptic 
unsteady 
Group 3: | 
12 11 4/60 6/90 Nasal 10° Temporal 5° 3 — 
13 10 6/90 6/30 Nasal 2° Nasal i 8 Occlusion 
14 12 6/60 6/30 Nasal 2° Nasal 2° 10 Pleoptic 
15 8 6/21 6/21 Nasal 2°-3° Nasal 4° 10 Occlusion 
16 10 6/60 6/60 Nasal 2°-3° Nasal 1~-2° 5 Pleoptic 
17 10 6/30 6/60 Nasal 4° Nasal 3° 4 — 
18 14 6/60 6/60 Temporal 3° 4 - 


Centric 
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ment of visual acuity. Not surprisingly, 
there was a correlation between the shifting 
of fixation pattern towards the macula and 
the improvement of vision. Correspondingly, 
in the seven cases of Group 3 considered as 
failures, there was a parallel lack of in- 


creased visual acuity and beneficial shift of 
the fixation. o 

Of the 11 cases which were improved, 
eight had had previous unsuccessful treat- 
ment over a prolonged period. These eight 
patients were considered hopeless and no 


















_further treatment in the conventional sense 
"had been contemplated for them. 
Che failure of the methods adopted until 
was most probably due to the difficulties 
versing eccentric fixation. The possible 
of events in the process of revers- 
nas sal eccentric fixation with inverse 
rism is shown in Figure 1. In Figure 1-b, 
the results of placing an inverse prism before 
the ambylyopic eye are illustrated. Since the 
patient is used to fixating on an eccentric 
point, the eye has to make a divergent move- 
ment to fixate through the prism. However, 
if the patient attempts to reach for or move 
towards the fixated object, experiences that 
are inseparable from his daily life, the direc- 
tion is found to be faulty because the object 
itself lies in a different direction, There would 
appear to follow an unacceptable situation in 
o which the original eccentric fixation is re- 
=. placed by a series of other fixation points, 
which, as experience with most patients 


ECCENTRIC FIXATION 


‘(Nawrateki and Oliver). Left amblyopic eye with nasal eccentric fixation. Left: 
3 Hon with an eccentric point f (The fovea is F). Right: a 
A _ divergent movement has been performed i in order to fix on “o” eccentrically with f. Small o repre- 
“sents the image of the object, O as it is seen through the prism. eS 
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A base-in, inverse prism, in front of the 


shows, move progressively towards the mac- 
ula. Following these changes in the fixation, 
the power of the prism is gradually reduced. 
The ultimate takeover by the macula probably 
depends on the degree of divergence of the 
globe induced by the change in the strength 
of the prism. With time, in successful cases 
the fovea becomes the fixation point and suc- 
cessively the prism is discarded. 

As the result of several failures attribut- 
able to too early removal of the prism, it be- 
came the practice to retain the inverse prism 
for three or four weeks after centric fixation 
was obtained. There is no conclusive evi- 
dence that this is necessary in all cases. 

As a result of this passive and continuous 
treatment, there is no danger of diplopia, 
and none of our patients complained of it. 
Moreover, in comparison with pleoptic treat- 
ment, this therapy is not so time-consuming 
and expensive and interferes little with the 
normal activity of the child. Although the 
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number of cases in this series is relatively 
small, it would appear that inverse prism 
therapy is a promising method made more 
acceptable by its simplicity and lack of com- 
plications. 

SUMMARY 

The inverse prism method for the treat- 
ment of amblyopia with eccentric fixation 
consists of the use of a base in prism for nasal 
fixation and a base out prism for temporal 
fixation placed before the amblyopic eye. 
During this treatment the good eye is oc- 
cluded. 

Eighteen patients with amblyopia and ec- 
centric fixation, most of whom had been con- 
sidered failures with other treatments, were 
treated with inverse prism. 

The results show that the inverse prism 
method seems to be superior to conventional 
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occlusion and pleoptics. This treatment is 
simple and without complications. 
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-This second group of experiments was 
done in order to learn more about the behav- 
ior of different parts of the iris over the 
Jarge range of pupillary constriction and en- 
largement. To date the role played by differ- 
ent iris components in these extensive move- 
ments is not clearly understood. Are there 
- changes in the structural arrangement of 
different iris areas that could be related to 
the linear and alinear ranges of pupil move- 
ment described in the first experiment? Are 
< such changes always the same at given pupil 
zes, OF do they differ when drugs of differ- 
pharmacologic mechanism are used? 
low are structural details such as the stro- 
al blood vessels, the contraction furrows 
-and crypts modified in size, shape and posi- 
tion when the pupil becomes large or small? 
Are variations in stromal structure among 
different subjects related to functional 

. differences such as the speed and amplitude 
-of pupil movements or the reactivity to 





















METHODS 


The same six normal subjects were used 

as 1 in the first experiment. We used the iris 

- frill (collarette) as landmark to divide the 
iris into an inner, pupillary and an outer, cil- 
lary iris ring, and we compared changes in 
surface area and in radius of these two iris 
portions as the pupil reacted under different 
experimental conditions. 
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IRIS MECHANICS II. INFLUENCE OF PUPIL SIZE ON 
DETAILS OF IRIS STRUCTURE 





s Davip A. Newsome, M.D., AND IRENE E. LOEWENFELD, PH.D. 
S New York, New York 


The same drugs as in the first experiment 
were instilled to vary pupil size, namely: (1) 
two drops of 0.5% physostigmine salycilate 
for active miosis, (2) three drops of 10% 
guanethidine (Ismelin, instilled 24 hours be- 
fore the experiment) for paralytic miosis, 
(3) three drops of 2% cocaine HCI for ac- 
tive mydriasis, or (4) one drop of 1% cyclo- 
pentolate (Cyclogyl) for paralytic mydriasis. 
One subject also received three drops of 2% 
cocaine and three drops of 10% neosyneph- 
rine to dilate the pupil when maximal phy- 
sostigmine miosis had been established. 

Color photographs were taken of the sub- 
jects’ eves on 35 mm Kodachrome H film 
(Type B), with the experimental conditions 
as shown in Figure 1. After six minutes of 
dark adaptation, one or more pictures were 
taken in the dark, followed by one picture 
after five seconds of bilateral stimulation 
with strong, diffuse light. After drug appli- 
cation (done in dim, diffuse light) photo- 
graphs were taken in darkness at two-minute 
intervals until maximal drug action had been 
established (between 25 and 72 minutes, de- 
pending on the drug used). Several pictures 
were then taken in the dark and after five- 
second light stimuli. 


MEASUREMENT OF IRIS AREAS 


The color films were projected with an 
Omega B 22 photographic enlarger, using a 
100-watt bulb instead of the rated 75-watt 
bulb and a Rodenstock Omegar lens of 5 
em focal length, open to f4.5. The pro- 
jected images measured 12.5 times natural 
size, The iris detail was studied and outline 
diagrams were made of the pupil, the limbus 
and the collarette in each picture. Subse- 
quently the pupillary, limbus and collarette 
areas were measured with a Keuffel and 
Esser compensating polar planimeter. From 
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Fig. 1 (Newsome and Loewenfeld). Experimental conditions. A = 35 mm Mamiya-Sekor reflex 


camera with 50 mm focal length lens, stopped down to £16, with extension bellows, mounted solidly on a 
heavy laboratory tripod (not shown). Distance a, from the front ring of the lens to the cornea, was 8.5 
cm. The electronic flash unit (C) was a Spiralite AC unit, with color temperature of about 6000° Kelvin, 
1 msec flash duration, and 40 watt seconds power. It was fitted with a condensor lens, set in a blackened 
lucite tube, so that a light spot of about 1.5 inches in diameter covered the area of the eye. The end of 
this black tube carried a 10>* Wratten neutral grey filter, and was placed as close to the eye as was 
possible without being visible in the picture, at an angle of about 45° from below and 45° temporal to 
the subject's left eye. The subject’s head position was controlled by a bite board (B), which was supported 
by a clamp on the main tripod, allowing up-and-down, in-and-out and sideways adjustments. The center 
of the camera lens was placed 30.7 cm above the table top (distance b). The entire assembly could be 
raised and lowered by a hydraulic table. Pictures were taken in darkness or after five seconds of stimula- 
tion by a 100 watt Mazda bulb in an ordinary desk lamp reflector (D), placed above and behind the sub- 
ject’s head, 56.5 cm from a white cardboard reflector screen (E) behind the camera lens. The distance C, 
from the camera to the screen was 45.7 cm. 


these measurements the surface areas of the o'clock), or crypts near the iris frill may be 


pupillary iris ring (between pupil and collar- 
ette, shaded areas in Figures 2-B and 3) and 
the ciliary iris ring (between collarette and 
limbus, stippled areas in Figures 2A and B) 
were computed, either in percent of limbus 
area or in mm? natural size. 

We found it difficult to draw the outline 
of the collarette with sufficient consistency to 
make these measurements meaningful. While 
the color film had high resolution, it is, to a 
degree, arbitrary where the ‘“collarette line” 
is drawn. As can be seen in Figure 2-A a 
number of crypts may be placed near the 
collarette on top of one another (in a radial 
direction, as, for example, at 11 to 12 


spanned by bridge trabeculae (at 1:30 to 2, 
and at 6 to 6:15 o’clock; see also Greger- 
sen’s anatomic description of these 
structures’), Large errors in measurement 
would result if the outline were drawn along 
the edge of one crypt in one picture, and 
along its neighbor in the next. For this rea- 
son we began the series of outline drawings 
for each subject’s eye with a picture in 
which the pupil was semidildted, and studied 
this picture in sufficient detail to recognize 
each fiber complex individually. We then 
worked our way gradually toward larger and 
smaller pupil sizes, keeping the detailed out- 
line drawing with the medium-sized pupil at 
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hand, and following the changes in each seg- 
ment of the line step by step. In Figure 3, 
diagrams are shown of the pupillary and the 
ciliary iris rings in the same eye with the 
pupil large, medium and small. 


MEASUREMENT OF RADIAL MOVEMENT 


Because of the irregular outline of the tris 
frill, it would be entirely arbitrary to pick 
out for study any one radius of the pupillary 
and the ciliary iris rings. For this reason we 
computed the average radius from the mea- 
sured surface areas in each picture. In addi- 
tion, we studied (in one eve) by direct mea- 
surement the radial movements of different 
forks of stromal vessels; some of these were 
situated fairly close to the pupil edge and 
others further toward the tris periphery. De- 
tails of these measurements are given in the 
picture captions. 
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DETAILS OF IRIS STRUCTURE 


For each eye we studied details such as 
the thickness and course of iris vessels, the 
size and shape of crypts, the behavior of iris 
folds, contraction furrows and the uveal pig- 
ment border step-by-step, throughout the 
range from very large to very small pupils, 
and we compared the structural characteris- 
tics of each eye with the dynamics of pupil 
movement found in the first experiment for 
each subject. 


RESULTS 


DRUG-INDUCED REACTIONS OF 
AND OF CILIARY IRIS RINGS 


PUPILLARY 


The pupillary iris ring contains the circu- 
lar sphincter muscle as well as radial dilator 
fibers and connecting strands between these 
two muscles. The ciliary iris ring, on the 
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Fig. 2 
measuring tris areas. (A) The dark pigment edge of the pupil, which can be seen in the color film, is 
not visible in the photographic enlargements; its position is therefore indicated (in all photographs) by 
small white markers. The large white spot at 5 o’clock is the corneal reflex of the electronic flash (marked 
ain the diagram B). This iris looked light greenish-hazel at a distance. In the ciliary portion the anterior 


(Newsome and Lowenfeld). Iris of subject J.D. with medium-sized pupil, and method of 


area between the pupil and the tris frill there was no anterior stroma, and many strong vessels could be 
seen to run radially toward the pupil in fairly regularly interwoven loops. The sphincter muscle was visible 
below these vessels (circum-pupillary light area which looked pink in the color flm). (B) Outline draw- 
ing, made from the projected film image. Shaded area shows inner, or pupillary iris ring (between pupil 
and collarette) : stippled area shows outer, or ciliary iris ring (between collarette and limbus). The fine 
broken line marks the outer edge of the sphincter muscle. 
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other hand, contains radial muscle elements 
only. It therefore appeared possible that 
these two iris portions might react differ- 
ently under the influence of active or of par- 
alytic miotic or mydriatic drugs. Within the 
accuracy of our method we could, however, 
find no such differences. As the pupil ex- 
panded the area inside the collarette grew 
(and that outside the collarette shrank) sub- 
stantially to the same size at each given pupil 
diameter, with the pupil constricted by light, 
by physostigmine or by guanethidine, or 
with the pupil dilated in darkness or by co- 
caine, cyclopentolate or neosynephrine (Fig. 
4). 

These measurements differed among sub- 
jects but they were the same in all experi- 
ments on the same eye. 
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Fig. 3 (Newsome and Loewenfeld). Changing 
iris areas with large, medium and small pupil 
(subject J.D.). The diagrams were obtained from 
enlarged projections of the color film as in Figure 
2. Note that the sphincter muscle becomes larger 
and thinner when the pupil dilates, smaller and 
fatter when the pupil contracts (dotted lines in 
B and C). When the pupil was very large (A) the 
sphincter could not be seen because it was covered 
by more peripheral iris tissue that billowed above 
it (toward the anterior chamber). The black pos- 
terior iris leaf protruded beyond the anterior iris 
layers into the pupil. This black band was wider 
when the pupil was small than when it was large. 


BEHAVIOR OF INNER AND OF OUTER IRIS 
RINGS IN PUPILLARY CONSTRICTION 

When the pupil contracts the iris tissue 
must unfold to cover the pupil periphery. Do 
the inner and the outer iris rings expand 
equally? Opinions vary on this point. It ap- 
pears to be commonly believed that the inner 
iris zone broadens more than the ciliary 
area.” Others have stated the opposite, 
namely that the peripheral part of the iris is 
more elastic than the pupillary part and 
therefore most of the increase in iris area 
during pupil constriction is due to expansion 
of its ciliary portion. 

Our measurements showed that the ciliary 
iris ring grew steadily with each millimeter 
of pupil constriction. In contrast, the surface 
area of the pupillary iris ring did not change 
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‘ig. 4 (Newsome and Loewenfeld). Surface 
as of pupil and of collarette, with pupil diameter 
ied by different drugs (subject I.L.). The lower 
© curve (dotted line) shows measured surface areas 
ce o the pupil, the upper (broken) line those of the 
ae ollarette (pupil plus i inner iris ring). These values 
were measured as in Figures 2 and 3 from individ- 
ual diagrams, and were plotted as the ordinate (in 
percent of limbus are) against pupil diameter as 
the abscissa (in mm). All measurements were done 
in the same eye. Pupil size was varied in different 
experiments by instillation of drugs. Pictures taken 
in darkness are indicated by black symbols, those 
taken in light by white symbols. Note that the 
ette. area was about the same at any given 
nall experiments. Some errors of meas- 
sulted from distortion of the pupil dur- 
neven drug action (for example at 5.9 mm 
3 p i d i 

























materially until the pupil had become quite 
small. It then decreased. When these mea- 
surements were plotted (Fig. 5), all data for 
the ciliary iris ring could be fitted easily to a 
straight line, but the line for the inner iris 
ring showed a rather sharp break. It is espe- 
cially interesting that for each subject the 
pupil diameter at which the inner iris ring 
began to shrink coincided (within the limits 
of accuracy of the method) with the lower 
limit of linear pupillary contraction move- 
vt ents found in the first experiment (Table 






he: average radius of the inner iris ring 
` continued to increase as the pupil contracted, 
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but in contrast to the radius of the outer iris 
ring, which grew steadily throughout the full 
range of pupillary sizes, there was a break in 
the line for the pupillary iris ring (Fig. 6), 
at the same pupil diameter at which the area 
of the inner ring began to decline. 

As the pupil contracted the irregularities 
in outline of the collarette became accen- 
tuated because, in general, shorter radial seg- 
ments of the inner ring grow less (abso- 
lutely and relatively) than longer radial seg-. 
ments (Fig. 7). 


BEHAVIOR OF INNER AND OUTER IRIS RINGS 
IN PUPILLARY DILATION 


When the pupil dilated above medium size 
the ciliary iris ring continued to lose surface 
area linearly and the area of the pupillary 
ring also began to decrease. Among our six 
subjects this decline was most marked in the 
two who had the largest pupils and the heav-. 
iest anterior stromal layer (J.D. and J.Z.) 
and least in the one with relatively small pu- 
pils and absence of anterior iris stroma 
(I.L., compare Figs. 5 and 8). 


DETAILS OF IRIS STRUCTURE 


Interpersonal differences—-All of our six 
subjects had light eyes, because we had 
wanted to limit variations in iris structure in 
this relatively small group. Viewed at a dis- 


TABLE 1 


PUPIL SIZE AT WHICH SURFACE AREA OF INNER 
TRIS RING BEGAN TO DECREASE 
a mm) 


Lower Limit of | Diameter at 





Linear Which Inner 
, Contraction Iris Ring Began 
Subject Age Movements to Shrink 
(First (Second 
Experiment) Experiment) 
J]. D. 25 3.80 3.61 
LZ. 24 3.5-3.65 3.39-3.79 
H, B. 25 3.40 3.46 
DC. 26 3.55 3.35-3.71 
An 46 3.25 3.25 
D. N. 25 215 2.72 
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tance the iris in four subjects could be 
classed as blue and in the remaining two as 
light greenish hazel. Upon studying the color 
pictures in detail we were surprised at the 
very great differences in iris detail: The an- 
terior stromal layer ranged from smooth, 
pigmented and solid to tenuous and trans- 
parent, or almost entirely absent. The vessels 
appeared as heavy, irregular beams in one 
eye, strong, closely knit and regular fibers in 
the next, and silky, finely interwoven strands 
in another. The crypts might be small, 
sharply outlined and evenly distributed, or 
irregular, large holes, reaching through the 
entire thickness of the iris, with the black, 
posterior iris leaf visible beneath several lay- 
ers of loose vascular strands. We have sum- 
marized these characteristics for all six sub- 
jects in Table 2. Photographs are shows for 
four subjects (Figs. 2, 9, 10, and 11). In the 
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Fig, 5 (Newsome and Loewen- 
feld). Areas of pupillary and of 
cillary iris rings at different pupil 
sizes (same subject and experiments 
as in Fig. 4). The surface areas of 
the pupillary iris ring (A) and the 
ciHiary iris ring (B) were plotted as 
the ordinate (in percent of limbus 
area) against pupil diameter as the 
abscissa (in mm). The shaded area 


z to the left shows the limit of con- 


tractility of the subject's pupil (0.76 
mm). The dots indicate individual 
measurements (done as in Figs. 2 
and 3) and the lines show the best 
fit by smallest squares. The double 
` arrow indicates the range of linear 
pupil movement in this eye (3.25-5.1. 
mm). In C the total iris areas were 
plotted, as obtained from the meas- 
urements (area A plus area B). The 
broken line shows the curve that 
: w would have resulted with perfect 
circles (limbus radius? xa minus 
pupil radius? xX a, computed for 
pupil diameters from 1 to 7 mm, in 
0.25 mm steps). The measured areas 
agreed well with the calculated curve 
up to about 5 mm pupil size. With 
larger pupil diameters the inner iris 
ring tended to be hidden partly be- 
hind the forward-bulging ciliary 
portion, and the measured areas were 
smaller than the calculated ones. 
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remaining two (H.B. and D.C.), the iris was 
evenly constructed, not too different from 
that of D.N. but with very fine vessels and a 
thin, translucent anterior stromal cover. 

Behavior of iris vessels and appearance of 
crypts—-We studied the configuration, size 
and position of many stromal blood vessels 
in these six eyes throughout the full range of 
pupillary diameters. There were four basic 
types of vascular arrangement: Smaller ves- 
sels changed their course from straight ra- 
dial to serpentine as the pupil dilated. Larger 
vessels (or vascular bundles) were arranged 
in V or X formations that spread apart 
when the pupil was large and narrowed 
when it was small, or in loops that changed 
from oval in miosis to round in mydriasis 
(Figs. 12 and 13). 

The iris in our subjects was fairly flat 
when the pupil was small; the crypts were 
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Fig. 6 (Newsome and Loewenteld). Average 


radius of pupillary iris ring and of ciliary iris ring 
at different pupil sizes (same subject as in Figs. 4 
and 5). The average radius of the pupillary and 
the cihary iris rings was computed from their sur- 
face areas (see Fig. 5). These values were plotted 
as the ordinate (mm mm) against pupil diameter as 
the abscissa (also in mm). As in Figure 5, the 
shaded area at left shows the limit of contractility 
of the subject’s pupil, the dots individual measure- 
ments and the lines the best fit by smallest squares. 
A == cary iris rine, B =< pupillary iris ring. 
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b=064mm. 
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pulled into narrow slits so that some of them 
looked like faint radial striations and could 
no longer be identified as defects in the stro- 
mal surface. In mydriasis, on the other hand, 
the anterior stroma was lifted high above the 
posterior iris leaf, The crypts were pulled 
open so one could look into them to see 
lower layers of vessels above the black back- 
ground of the posterior iris leaf. The vessels 
did not all remain at the same depth in their 
radial course through the iris: individual 
vessels could be seen to dip from the surface 
to a deeper laver, or the reverse, to divide 
and loop in different directions. Larger, ob- 
viously stiffer X and V formations could be 
tilted when the pupil enlarged, with the side 
nearer this iris frill higher than the other. 

We could not see changes in the caliber of 
these vessels, but at the magnification used 
small differences in thickness could not be 
detected. 

In order to see the relation between move- 
ments of the pupillary edge and simulta- 
neous changes in length or position of stro- 
mal blood vessels we measured the radial 
distance of a number of vascular forks from 
the pupillary margin at various pupil sizes 
(Fig. 14). It can be seen that as the pupil 
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a=0.82 mm ; 
b=155 mm. 
c=0.60 mm. 


Fig. 7 (Newsome and Loewenfeld). Increase in length of short and of long radial segments of pupil- 
lary iris ring (subject LL.). As the pupil contracted the shorter radial segment (a) grew less, both 
absolutely and relatively, than the longer radial segment {b}. c = pupil radius. 
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Fig. 9 (Newsome and Loewenfeld). Iris of sub- 
ject J.Z. with medium-sized pupil. In this iris the 
anterior stroma was intact and there were no crypts 
in the cillary portion. The iris was lightly pig- 
mented, looking greenish at a distance and light 
golden tan on magnification, except for a slate- 
colored ring around the ciliary iris margin. The 
small star-shaped freckles at 3:15 and at 10:30 
o'clock were brown. The circular contraction fur- 
rows deepened and were more closely gathered 
when the pupil dilated. Conversely, the radial folds 
were more prominent when the pupil was small and 
were smoothed out when it dilated. 
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Fig. 8 (Newsome and Loewen- 
feld}. Areas of pupillary (A) and 
of ciliary iris rings (B) at different 
pupil diameters (subject J.Z.). This 
iris is shown in Figure 9. The pupil 
was large in darkness (spontaneous 
diameter about 7.8 mm). The abso- 
lute limit for pupil contraction, 
marked by the shaded area at left, 
was 0.95 mm. The double arrow in- 
dicates the range of linear pupil 

B movement found for this eve m the 
first experiment (3.4-6.1 mm). 
Methods of measuring and ‘plotting 
were the same as in Figure 5. In this 
eve, the measurements of the pupil- 
lary iris ring were smaller than 
those in the other subjects, because 
A the solid anterior stroma covered the 
vessels at the iris frill, and the out- 
line was therefore drawn along the 
inner edge of the collarette (toward 
the pupil) where the anterior iris 
stroma ended. Note the decrease in 
area of the inner iris ring, both with 
pupillary contraction below and with 
pupillary dilation above medium size. 


ae 
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contracted the pupillary edge travelled for- 
ward over a longer distance than anv of the 
vascular forks. They lagged behind, the 
more so the more peripheral the position of 
a particular fork (compare points A and B). 
The distance between two points on the same 
vascular loop increased as the loop length- 
ened in miosis. 

Radial folds and circular contraction fur- 
rows—Circular contraction furrows could be 
seen in the ciliary iris portion of all eyes 
with at least partly intact anterior stroma. 
When this layer was tenuous and transpar- 
ent they could be overlooked unless illumi- 
nated tangentially. They were especially well 
marked in the smooth, unbroken iris surface 
of subject J.Z. (Fig. 9). When the pupils di- 
lated, these wavelets became deeper and 
more closely gathered (Fig. 12), and then be- 
came flattened out in miosis. Radial folds 
were also distinct in this iris. They deepened 
when the pupil was small, reminiscent of the 
gathering of material at the waistband of a 
wide skirt. When the pupil dilated, on the 
other hand, they were smoothed out by cir- 
cular stretching of the anterior iris tissue. 
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Fig. 10 (Newsome and Loewenfeld). Iris of subject LL. with large and with small pupil, In this 
grey-blue iris the anterior stroma was almost absent; only in two segments (between 4 and 5:30, and 
between 10 and 11:30 o'clock) an incomplete, extremely tenuous covering existed. In many places three 
layers of blood vessels could be seen, and the black posterior iris leaf was visible through large crypts, 
even when the pupil was small, All around the collarette, tufts of pigmented remnants of the pupillary 
membrane were attached. From a distance these looked like a brown ring surrounding the pupil. Note the 
course of the vessels with changing pupil size: most of the fine vessels folded in a serpentine course: a 
few larger bundles showed X-formation (for example at 8:30 o'clock), V-shape (at 6:30, 7:30, 8:45 
o'clock) or round loops (especially marked at 2 to 4 o'clock). These details are shown enlarged in 
Figure 13. 





Fig. 11 (Newsome and Loewenfeld). Iris segment of subject D.N. with small (A) and with large 
pupil (B). Note the tightly woven structure of this iris, with fairly thick vessels running in bundles, and 
with small crypts evenly distributed. When the pupil was large some of the crypts widened sufficiently to 
show deeper layers of vessels. Pertpherally the iris surface was intact and contraction furrows could be 
seen, especially when the pupil was large. At the iris frill there o adhering tufts of whitish-yvellow 
remnants of the pupillary membrane (for example at I o'clock). They accentuated the light color of this 
blue a When the pupil dilated the iris became quite thick in as area of the callarette, where the 
trabeculae were lifted forward (toward the anterior chamber). 
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These folds were not seen in the irides with 
- crypts. 


5 DIscUSSION 
[  RErATION BETWEEN OBSERVED CHANGES IN 
TRIS SURFACE AREA AND PUPILLARY DYNAMICS 





The first question we had posed in this 

_. experiment can be answered in the affirma- 
tive. We did observe changes in the struc- 
tural arrangement of these irides that may 
be related to the linear and alinear ranges of 
pupillary movement found in the first exper- 


ee, 


ment. As the pupil became smaller the sur- 
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area. When the pupil constricted further the- 
area of the inner iris ring began to shrink. — 
In each eye this reduction began at a fairly 
sharply defined pupil size, et in each eye 
this was the same diameter that had marked 
the lower limit of linear contraction move- 
ments found in the first experiment. Con- 
versely, when the pupil dilated beyond me- 
dium range a similar reduction in surface 
area of the inner iris ring was seen and, 


again, the particular pupil diameter at which, 


in each eye, this loss of area began to be no- 
ticeable appeared to coincide with the upper 














limit of linear dilation movements found in 
the first experiment. We are, however, less 
sure of this relation for the upper point, for 
the following reasons: 


a of the ciliary iris ring expanded li- 
ly. while—within a medium range: of 
sizes—the pupillary iris ring altered its 
shape but did not change its total surface 


Fig. 12 (Newsome and Loewenfeld). Iris details in subject J.D. with different pupil sizes. The outline 
drawings were made from projected film images. In A, the pupil (without drugs) was constricted by a 
5-second light stfmulus. In B and C the iris was under the influence of cocaine, in darkness (C) and 
after light stimulation (B). Note the change in shape and position of the large X-formation (at 1:30 
o'clock in the photograph of Fig. 2-A). The X spread apart and tilted forward ( toward the anterior 

: amber) when the pupil was large. In mydriasis the smaller radial vessels folded in serpentine course, 
e circular segments of the vessels were pulled straight. The circular contraction furrows at the iris 
hery deepened and were gathered more closely, and the black pigment border at the pupillary edge 
sappeared behind the forward-bulging stromal tissue. The diagram D outlines the relative positions of 
the pupil edge and the X in the three pictures. 
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i. As the pupil becomes large the pupillary 
. portion of the iris, where the anterior stromal 
layer is lacking, tends to be pulled behind the 
< forward-bulging peripheral stroma and may 
partly be hidden from view. In this regard it 
suggestive that the reduction was most 
rked in the eyes with heavy anterior 
oma, and barely seen at all in the eve with 
anterior stroma missing. 
2. Because of the forward-bulging of the 
roma and the circular stretching of the col- 
larette which becomes smoothed out, it be- 
comes more difficult to measure these areas 
ai urately when the pupil becomes very large. 
ertheless, the beginning of a noticeable 
rease in area of the inner iris ring with 
asing mydriasis was seen at smaller pupil 
es in eyes that had shown alinearity of 
eflexes at lower pupil diameters than 
vith a higher limit of linear dilation 
































ane ae Tiere are other sources of error in these 
~ measurements, For example, the anterior iris 
= surface does not lie flat (perpendicular to the 
visual axis) but at a slight tilt, as the iris 
rests on the anterior stiface of the lens which 
es its central portion forward. When the 
upil enlarges the inner portion (near the pu- 
) would thus have a tendency to move 
away from the corneal apex ; at the same time, 
: however, the iris thickens and its anterior sur- 
face is lifted above the posterior leaf (to- 
ward the anterior chamber), with the highest 
point at the collarette and the iris surface 
tilting down from there toward the pupil 
edge and iris root. Further, our pictures 
showed only the apparent size of the iris; 
areas below the center of the cornea are mag- 
nified more than more peripheral areas. 












Fig. 13 (Newsome and Loewenfeld). Iris details in subject EN 
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We do not think, however, that these er- — 
rors could explain the relative reduction of 
the inner as compared to the outer iris ring 
both in miosis and in mydriasis. Neither 
would they account for the fact that the loss 
of area of the inner iris ring does not occur 
in linear progression from miosis to my- 
driasis (as is the case for the outer ring) but 
at distinct upper and lower diameters, vary- 
ing slightly among individuals. 

The difference in behavior between the 
inner and the outer iris rings does not seem 
difficult to understand. Since the pupillary 
iris ring is occupied mainly by the circular 
sphincter muscle while the ciliary portion 
contains radial muscle fibers only, radial un- 
folding of the iris should be expected to take 
place mainly in the ciliary area. 


RELATION BETWEEN DIFFERENT IRIS STRUC- 
TURES AND IRIS MOVEMENTS 


The changes in size and in form of the 
different iris areas over the full range of 
pupil diameters are most impressive. How 
can this organ perform these extensive alter- 
ations? 

Connective tissue—Rohen*® has shown 
that the connective tissue of the iris is ar- 
ranged in an orderly three-dimensional sys- 
tem of fibers that run in acrade-like tracts 
obliquely from the iris root toward the pupil- 
lary border (Fig. 15). Clockwise and coun- 
terclockwise bundles of this meshwork cross 
one another in scissor-like disposition. The 
stromal vessels and the iris muscles are in- 
terlooped with the meshes of this connective 
tissue network. In this way the sphincter and 
dilator muscles are able to transmit their 


with diferent pupil sizes. The iris 


-segment shown in A can be seen at 1:30 to 3:30 o'clock in the photographs of Figure 10, that in B at 






-to 8:30 o'clock. Note the prominent V and X formations in B; a small crypt at 7 o clock could not 
in when the pupil was small (B*), but it opened when the anterior stroma bulged forward (toward 
nterior chamber) in mydriasis (B’, B®). The vessels in A formed loose, almost round loops when 


-the pupil was large (A*), and they projected so far above the posterior iris leaf that they are slightly 
f out of focus. They were stretched radially and the iris was flattened when the pupil contracted (A*). 
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movements to the overlying stromal tissue. 

Iris muscles—-For the dilator muscle, van 
Alphen’s® cross-sections of the monkey iris 
frozen in mydriasis and in miosis show how 
its remarkable variations in length and sur- 
face area are possible. When the pupil is 
small the dilator can be seen stretched out as 
a single layer of spindle-shaped cells with 
elongated nuclei, covered posteriorly by the 
single layer of pigmented epithelial cells. As 
the pupil enlarges the dilator cells change 
shape: their nuclear portion bulges out pos- 
teriorly while their myoid processes form a 
lamella of radially directed myofibrils. The 
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more the dilator contracts the larger the dis- 
tance between the nuclei and the myoid 
layer, while the nuclei become more rounded 


‘and stand oblique or even perpendicular to 


the direction of the myofibrils. The pigment 
epithelium is carried along, and it also 
changes in shape: from simple flat, cuboidal 
epithelium in miosis its cells are squeezed 
into a shape four times as high, and nar- 
rower at their base than at their free poste- 
rior surface. High arcades, formed by 
groups of six to 10 of these cells, cause the 
posterior . surface of the iris, perfectly 
smooth in miosis, to show a system of fine 
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Fig. 14 (Newsome and Loewenfeld). Radial movement of pupil edge and of three vascular forks in the 
stroma (subject I.L.) The three vascular forks A, B, and C, indicated in the small iris diagram, can be 
seen in the photographs of Figure 10. They were all located close to a line drawn through the largest 
horizontal pupillary diameter. Point A was placed at the bottom of a large V formation on the edge of 
the iris frill, not far from the pupillary border; points B and C were two forks of the same vessel: 
B was placed on the edge of the collarette, close to the average radius of the pupillary iris ring (indi- 
cated by the thin dotted lines in the graph); C was located about midway between B and ciliary iris 
margin. In the graph the radius of the pupil and iris are shown as the ordinate, from the center of the 
pupil at zero to the limbus at 5.98 mm. The abscissa represents pupil diameter (in mm). The shaded area 
at left indicates the limit of contractility of the subject's pupil (0.76 mm). The line of dots A shows the 
distance between the vascular fork A and the pupillary edge at different pupil sizes. Points B and C, and 
the vertical black bars connecting them, show the position of the vascular forks B and C, and the radial 
length of the vessel segment between them. These measurements (B and C} show more variation than 
those for A because the vessel was less opaque and it bulged forward as the pupil dilated, so that the 
position of these two forks was more difficult to measure. As the pupil contracted from 6.85 to 1.1 mm 
diameter the pupil edge advanced radially 2.91 mm. point A 2.38 mm, point B 1.95 mm, and point C 
1.70 mm. 
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¿circular furrows when the pupil is large. 
For the sphincter muscle, Rohen*~ has sug- 
sted that the phenomenal range of its 
res in length and bulk is made possible 
ts three-dimensional network-architec- 
ture. As is shown in the construction of 
-folding gates, great alterations in shape and 
surface area can be brought about at the ex- 
pense of little energy in systems with such 
hinged net construction. 

During pupillary movements the two iris 
muscles work together as an integrated 
whole, because they are innervated recipro- 
cally and interconnected by a system of ar- 
cade-shaped muscle bundles. Because of this 
interconnection, and the consequent effect 
that each of the two muscles exerts upon the 

_ other, there is no reason to assume that their 
_ relative bulk or position at a given pupil size 
guk differ when the iris is under the influ- 
ence of different physiologic or pharmacolo- 
gic mechanisms, and indeed, no such relative 
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Fig. 15 (Newsome and Loewen- 
feld). Arrangement of connective 
tissue in iris with round pupil. (A) 
Frontal cut through irts of dog 
(circumpupillary area, alzane stain, 
x50). Note the pupillary border 
at the left, and the scissor-like arcs 
of the connective tissue strands. 
The general architecture of these 
fibers is shown in the diagrams C1, 
with the pupil small and C2, with 
the pupil large (B) diagram of 
arrangement of collagen fibrils 
around iris vessels. Small fiber 
strands are wound around the vas- 
cular tube in loose clockwise and 
counterclockwise spirals. (Figures 
A, Cl and C2 of Figure 15 are Fig- 
ures 108 and 109a of Rohen’; Fig- 
ure B of Figure 15 is Figure 4 of 
Purtscher.*) 


differences were observed in our experi- 
ments: The changes in size and in shape of 
the two iris regions were the same, no matter 
which innervational system was active, that 
is, when the pupil was contracted by sympa- 
thetic paralysis (guanethidine) or by para- 
sympathetic stimulation (light or physostig- 
mine), or when it was dilated by parasym- 
pathetic inaction (darkness or cyclopento- 
late) or by adrenergic stimulation (cocaine 
or neosynephrine ). 

When the sphincter contracts, its fibers 
move more closely together toward the pupil 
edge.* The muscle arcades to the dilator be- 
come pulled taut and the dilator plate ex- 
pands in area and becomes thin (in saggittal 
view). When the pupil dilates, on the other 


* In subject J. D., in whom the sphincter could be 
seen as a pink band shimmering below the stroma, 
we found its surface area to shrink more markedly 
than that of the entire pupillary iris zone outlined 
by the collarette. 
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hand, the relaxing sphincter fibers are again 
pulled out radially by the muscle arcades to 
the dilator, which thickens and shortens ; and 
since the stroma is interlaced by its connec- 
tive tissue network with the muscular poste- 
rior iris leaf, it follows these movements and 
adapts itself to them. 

Elastic tissue—It was not our impression 
that there was much elastic expansion or 
contraction in these tissues. Such elasticity 
of the stroma has often been assumed, and it 
is indeed tempting to think of it in an organ 
that changes its size and shape as contin- 
ually. Anatomical evidence for elasticity is, 
however, slim. In the older literature, elastic 
tissue has been described occasionally in the 
stroma™*? or in the “thick walls” of the stro- 
mal vessels. S Others, however, have gone 
out of their way to remark that no elastic 
fibers could be found (for example, 
Salzmann*™), and recent light and electron 
microscopic studies appear to bear this 
out, 518-38 

Iris vessels—Since the iris contains many 
blood vessels it has often been thought that 
these play a role in the production of pupil- 
lary movements. Argenterius,*? Fabricius,** 
and later authors believed that pupillary con- 
traction occurred when an influx of “vital 
spirits” entered the iris via the blood vessels 
and caused it to swell while reduction of 
these spirits caused shrinkage of the iris tis- 
sue and consequent pupillary dilation. In 
spite of many objections raised during the 
following centuries, the “vascular” theories 
have been revived periodically and are still 
considered in current texts. The stromal 
blood vessels are thought to cause pupillary 
movements either passively by variations of 
their blood content, or actively by constrict- 
ing. They are often said to have a corkscrew 
or spring-like configuration, and a tightening 
of these spirals—-by muscular action or by 
elastic recoil— is believed to cause or to aid 
in pupillary dilation. 

Our findings are at variance with the as- 
sumption that the iris stroma, and especially 
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the stromal blood vessels, play an active role 
in pupillary movements. The shape, posi- 
tion and length of these vessels or of crypts, 
the number and placement of radial folds or 
of circular contraction furrows appeared ex- 
actly the same at a given pupillary diameter 
when the pupil was dilated by parasympath- 
etic paralysis (cyclopentolate) or by neosy- 
nephrine, a powerful vasoconstrictor sub- 
stance, or when it was contracted by sympa- 
thetic paralysis (guanethidine) or by para- 
sympathetic stimulation (light, physostig- 
mine). Furthermore, measurement of radial 
movements of the pupil edge and of differ- 
ent vascular forks in the stroma showed that 
the vessels lagged behind the pupil edge as 
the pupil contracted. It is therefore hard to 
believe that they could have caused the pupil- 
lary movement. The behavior of the vessels 
made it, to the contrary, appear that they are 
merely carried along by the posterior iris 
leaf to which they are loosely attached, and 
that they adapt to the radial or circular ex- 
pansion or shrinking of the posterior leaf by 
straightening or folding of radial or of cir- 
cular segments, by scissor-like adjustment of 
X-shaped formations, by widening or closing 
of V-shaped bundles or by lengthening or 
rounding of loops. None of these adjust- 
ments would involve constriction or shorten- 
ing of the vessels, and we could not find a 
single vessel of spiral, corkscrew or spring- 
like shape, although we spent much time 
looking for such formations. 

There is additional evidence for the as- 
sumption of passive adjustment rather than 
active participation of the stroma in pupil- 
lary movements. 

1. In many eyes the arrangement of stro- 
mal blood vessels is very uneven in different 
iris sectors, yet these pupils remain round in 
all stages of contraction or dilation. 

2. There is no apparent relation between 
the structure of stromal elements and the 
speed and amplitude of pupillary move- 
ments. In our group of subjects, for exam- 
ple, D. N. and I. L. had very similar pupils. 


_ VOL. (eNO 


They were relatively small, and the lower 
and upper limits of linear movement were 
a Jow. The reactions to all stimuli, and sponta- 
‘neous pupillary movements under different 
xperimental conditions were closely alike, 
et the stromal structure in these two eyes 
‘was almost opposite in many respects (Figs. 
10 and 11, Table 2). Similarly, there was no 
ation between iris structure and sensitiv- 

y to instilled drugs. The eye with solid an- 
erior iris surface (J. Z.) reacted as quickly 
and as extensively as those with much re- 
duced anterior stroma. Finally, Riibel?® has 
escribed a case with almost complete absence 
the anterior iris leaf. In this patient, the 
pils responded remarkably well to all stim- 


i; That the development of the stroma, 


time in 0.1 sec.—> 
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and the number, thickness and distribution 
of stromal blood vessels can play little role 
in pupillary dynamics is shown also by the 
similarity in pupillary movements among dif- 
ferent mammalian species despite marked 
variations in stromal composition. As an ex- 
ample Figure 16 shows pupillary reactions —- 
elicited under similar conditions in a normal > 
man and in a rat. Rats have an exceedingly ie 
thin stroma, yet their pupillary reflexes. ae. 

ample and brisk. 7 

One difference between the human ` A 

the rat iris is the fact that in man ‘the abso- 
lute limit of mydriasis is relatively lower — 
than in rats (about 75-80% of limbus diame- 
ter and about 90-95% of limbus diameter, 
respectively). This difference may well be 
due to the lesser bulk of the rat iris which 





F ig. 16 (Newsome and Loewenfeld). Pupillary reactions to light and to sound in normal man (A) 
and i in rat (B). Pupillary diameter was recorded as the ordinate (in mm) against time as the abscissa 








in 0.1 second units). Because of the smallness of the rat eye the ordinate was enlarged i in B, using the 
erence in limbus diameter between man and rats as enlarging factor. The eyes were in darkness except 
‘the I-second intervals framed by the numbered brackets, when the pupils contracted in response to 
te light flashes of about 12 foot-candle intensity. After the fifth light, psychosensory dilation was 
ited by a sudden sound stimulus (marked by arrow). Note the similarity of these reactions despite 
the great differences in iris structure between man and rats. 





tat 


would allow it to be contracted relatively 
more than the human iris. On the opposite 
end of the scale the decline in pupil diameter 
in man with advancing age is generally 
thought to be due, at least in part, to a 
greater rigidity of stromal components. 
These changes in the range of iris motility 
possibly related to stromal structure do not, 
however, support the assumption of an ac- 
tive role of the stroma in initiating or aiding 
pupillary movements. 

4. Reports of muscle fibers in the stromal 
vessels are controversial. In the older litera- 
ture many authors have mentioned circularly 
or radially directed smooth muscle layers in 
the vascular walls, and have commented that 
these vessels have an unusually heavy adven- 
titia. Others have maintained that the iris 
vessels, except for a few larger arteries, are 
devoid of muscle cells, Electron microscop- 
ists have not been able to demonstrate mus- 
cular elements, and have stated that the iris 
vessels are thin-walled, of capillary or pre- 
capillary morphologic type. What had been 
described earlier as thick adventitia is con- 
sidered not a part of the vessels themselves, 
but as a system of collagenous tissue tubes 
surrounding the vessels. At the periphery of 
these tubes their fibers merge with the stro- 
mal connective tissue, and the vessels are 
thus held in their proper place, but there is 
no continuity and no coincidence in em- 
bryonic development between these outer 
collagenous and the inner vascular tubes. 
The thin vascular walls consist of an endo- 
thelial laver, basement membrane, pericytes 
and a tenuous adventitia, connected inti- 
mately to the vascular tube but only loosely 
to the surrounding envelope by spidery col- 
lagenous strands. This construction is 
thought to allow the vessels to move within 
their outer connective tissue tubes which 
protect them from kinking and compression 
during the rapid and extensive iris 
movements.?3°570-25 A network of very thin 
fibrils is said to be embedded in the basement 
membrane, in longitudonal direction to the 
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vessel. These have a high refractive index 
and it is believed possible that they have 
elastic properties though they do not stain as 
elastic tissue. Tangential cuts through the 
outer collagenous tubes have shown them to 
be composed of fibrils that are wound 
around the vessels in shallow spirals, with 
interwoven clockwise and counterclockwise 
strands in loose scissor arrangement (Fig. 
15). It has been suggested that this kind of 
construction (in the perivascular tubes and 
in the collagenous network of the iris in gen- 
eral) should offer little resistance to disten- 
sion or folding, and less energy would there- 
fore be required to effect large changes in 
position and area than is needed to stretch 
elastic tissue. The thin walls of the blood 
vessels also would not be a hindrance to 
rapid iris movements. 

Our observations allow no opinion for or 
against the assumption that the iris vessels 
are able to contract. While we could see no 
changes in caliber of these vessels, our en- 
largement (12.5) was not sufficient to be 
sure about this. We had, at first, thought that 
changes in the outer diameter of these ves- 
sels could not be observed because the visible 
part, that is, the outer connective tissue 
tubes, are made of collagen fibers and con- 
tain neither elastic nor muscle elements. This 
opinion is, however, probably erroneous, be- 
cause of the construction of these connective 
tissue tubes. As already mentioned, they are 
said to be composed of interlacing clockwise 
and counterclockwise fibrils, wound around 
the vessels in loose spirals. Precisely the 
same construction is used for the “chinese 
finger trap,” a magic toy: it is a tube of in- 
terlaced wicker strands of the pattern de- 
scribed. The happy owner of one of these 
gadgets persuades a friend to insert his 
finger into the tube, and the victim’s finger 
promptly becomes caught. The more he pulls 
to get it out the more the tube lengthens, and 
the astonished child learns that he has to 
push the tube together to make it widen and 
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thus let go. If the connective tissue tubes en- 
sheathing the iris vessels actually do change 


their lumen in this manner, it would explain. 


why such a relatively large space is found 
between them and the inner vascular tubes. 
This would not only allow slight movements 
of the vessels in the tubes but would also in- 
sure that the tubes could not clamp down 
upon the vessels in the way just described. 


POSSIBLE ROLE OF IRIS VESSEL IN INTRAOCU- 
LAR FLUID DYNAMICS 


>o Since the vascular bed of the iris is much 

: arger than the lumen of the arterial and 
=o Vyënous outer circles, intravascular pressure 
--is low, and blood flow is slow in the 
© oiris (about 30 mm Hg, according to 
<- Purtscher®**5). In the presence of the sur- 
: rounding intraocular pressure, the pressure 
- gradient across the vascular walls therefore 
-is only small. This may be a reason why only 

thin vascular walls are found, and why the 

iris, despite its rich supply of blood vessels, 
fails to bleed when it is cut. 

It has been pointed out that the large 
_ number of iris vessels appears out of pro- 
-portion to the bulk of the tissue supplied by 
them. The collagenous stroma has low me- 
bolism, and abundant numbers of capillar- 
ies have been seen only in the iris muscles. 
On the other hand, the iris has been shown 
=~ to be completely porous. Particulate sub- 

stances (dextran, Thorotrast, pigment gran- 
ules, etc.) injected into the anterior chamber 
have been found to permeate all its layers 
with ease and rapidity.*°*? As the iris leng- 
thens and shortens, thickens and flattens, 
like a sponge being squeezed together and 
released, a lively exchange of fluid must take 
place between its intercellular spaces and the 
anterior chamber. For these reasons it has 
been suggested that the iris vessels may play 
a considerable role in ocular fluid dynamics. 












. POSSIBLE REASONS FOR MECHANICAL LIMITA- 
~ TIONS IN THE IRIS SYSTEM 


What could explain the parallel functional 
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and structural alinearities found near the ex- 


tremes of pupil size in our experiments? It | 


is not difficult to think of a number of 
causes and, indeed, the large range of iris 


movements is more unusual than the fact 
that even this system should have mechanical =~ 





limitations. Some of the factors that could = 


produce alinearities are: 

1. A limit of contractility of the sphincter 
muscle in miosis (or the dilator in mydriasis). 

2. A limit of distensibility of the dilator 
muscle in miosis (or of the sphincter in my- 
driasis). 

3. Increasing difficulty in compressing the 
stroma of the inner iris ring as the pupil be- 
comes very small. Since the surface area 
shrinks, the tissue must either thicken (in 
the direction toward the anterior chamber) or 
its cellular components must move more 
closely together, and each of these adjust- 
ments may require energy. 

4. A limit of compression for the stroma 
in mydriasis. The iris has been found to de- 
crease slightly in volume as the pupil becomes 
large. Some of this loss of bulk may be due 
to expression of water from the intercellular 
spaces, and since the stroma is so loosely con- 
structed this mechanism may allow the iris to 
adjust easily to changes in pupil size over a 
considerable range. But as the stroma con- 
tinues to be pushed together, as the thickening 
posterior iris leaf is pulled radially behind the 
billowing mass of folded ciliary iris stroma, 
it is not difficult to imagine that, eventually, 
a mechanical limit is reached. 


SUMMARY 


As the second part of a study on the rela- 
tions between structure and movements of 
the normal human iris we examined the in- 
fluence of pupil size on the surface area and 
the radius of two iris areas: an inner (pupil- 
lary) and an outer (ciliary) iris ring, 
marked off by the outline of the collarette. 
In addition the behavior of iris detail such as 
the size and shape of crypts, the course of 
blood vessels, the number and position of ra- 


4 


t 


dial iris folds and of circular contraction 
furrows were studied over the range from 
very small to very large pupils. 

The same six normal subjects were used 
as in the first experiment, and pupil size was 
varied by the same instilled autonomic drugs. 

It was found that there are limits of lin- 
earity in the structural arrangements of the 
iris that parallel (in each eye) the physio- 
logic limits of linearity found in the first ex- 
periment. Within the range of pupil sizes 
that had allowed unhampered movement in 
the first experiment the surface area of the 
outer (ciliary) iris ring grew steadily for 
each millimeter of pupil constriction, while 
that of the inner (pupillary) ring remained 
virtually unchanged. But when the pupil was 
constricted (or dilated) beyond the size that 
had allowed linear movement in the first ex- 
periment, the surface area of the pupillary 
iris portion began to shrink. 

Increase or decrease of both areas ap- 
peared to be related to pupil size alone: for 
each eye they were the same at a given pupil 
diameter no matter what physiologic or 
pharmacologic mechanism was active. 

The behavior of the structural iris detail 
at different pupil sizes does not support 
theories that propose an active role of the 
iris stroma (and especially of the blood ves- 
sels) in initiating or in aiding pupillary 
movements. Instead, these movements ap- 
pear to be caused by the iris muscles alone, 
with the stroma carried along and adapting 
to the various changes. 

The possible functional significance of 
some recent anatomic findings concerning 
the iris were discussed in relation to our ob- 
servations. 
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rare This is the bloodiest shame, 

The wildest savagery, the vilest stroke, 

That ever wall-eyed wrath or staring rage 

Presented to the tears of soft remorse. 
Shakespeare, King John 








EVIDENCE AGAINST MEDIATION OF OCULAR LESION BY EXPOSURE, 
HISTAMINE, OR SEROTONIN FOLLOWING FIFTH NERVE 
INJURY IN RATS 


Rogert A. Moses, M.D., anb Timotruy L. R. HOLEKAMP 


Si. Louis, Missouri 


Sigelman and Friedenwald* described, in 
1953, a procedure for interruption of the 
ophthalmic division of the trigeminal nerve 
in the rat. The operation consists of penetra- 
tion of the roof of the mouth with a stout 
diathermy electrode. We found? that suc- 
cessful surgery is followed in six to eight 
hours by appearance of protein in the ante- 
rior chamber and polymorphonuclear leuko- 
cytes at the limbus and in the anterior 
stroma of the cornea. The anterior segment 
reaction is largely blocked by the combina- 
tion of a large dose of atropine and eyelid 
closure at the time of surgery, but not by ei- 
ther atropine or eyelid closure alone. The 
effect of atropine was investigated because it 
is known that the corneal epithelium contains 
a large amount of acetylcholine,” and the an- 
terior segment reaction apparently involves 
blood vessel changes which might result 
from liberation of corneal acetylcholine fol- 
lowing fifth nerve damage. The role of eye- 
lid closure in blocking the reaction might be 
the reduction of casual trauma, or it might 
change the pharmacodynamics of atropine 
perhaps by reducing the oxygen available to 
the tissues. However, atropine in high doses 
suppresses not only the action of acetylcho- 
line but also the actions of histamine and 
serotonin as well,* and both histamine and 
serotonin are present in the rat mast cells. 
Therefore, we have attempted to further ex- 
plore the mechanism of the anterior segment 
reaction, using other vasoactive amine antag- 
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onists. This paper also reports the lack of 
effect of exposure on the eye. 


MATERIALS AND METHODS 


The effect of exposure alone on the eye 
was tested by severing the peripheral 
branches of the seventh nerve over the mas- 
seter on one side in albino rats (250-300 g) 
of both sexes. Successful surgery produced 
inability to blink in response to corneal stim- 
ulation with a wisp of cotton. 

A second set of experiments was directed 
to the effect of drugs on the anterior seg- 
ment reaction following the Sigelman- 
Friedenwald operation. The drugs investi- 
gated were the serotonin depleter, p-chloro- 
phenylalanine; the antihistamine, tripelen- 
namine ; and the antihistaminic-antiserotonin 
agent, cyproheptadine.* All drugs were ad- 
ministered intraperitoneally. 

According to the method of Koe and 
Weissman,® p-chlorophenylalanine was pre- 
pared as a suspension and was administered 
as a single dose of 300 mg/kg 88 hours be- 
fore surgery. 

Tripelennamine solution (Ciba) was ap- 
propriately diluted with saline before use. 
Three dose levels were used, 4, 8 and 16 
mg/kg every two hours, beginning four 
hours prior to surgery. 

Cyproheptadine was dissolved in saline. 
Two dose levels were used, 200 and 1000 
mg/kg per dose. Injections were begun one- 
half to three-quarters of an hour before sur- 
gery and repeated every four hours. 

The Sigelman-Friedenwaid procedure of 
applying diathermy to the ophthalmic branch 
of the fifth nerve was performed under light 


* The cyproheptadine was furnished by Merck 
Sharp & Dohme Research Laboratory, West Point, 
Pennsylvania. 


* 


VOL. 71, NO. 2 


TABLE 1 
SEVENTH NERVE SECTION 


Cell Infiltration in 





Anterior 

. Chamber Limbus and Cornea 
l At 24 hours: 
<= Rat A 0 Q 

Rat B 0 0 
= RatC 0 0 
~ At 48 hours: 

Rat D 0 0 

Rat E 0 0 

Rat F 0 0 

TABLE 2 








| RESULTS OF P-CHLOROPHENYLALANINE 
: ADMINISTRATION (300 mg/kg) 88 
pa HOURS PREOPERATIVELY 
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isi All five rats killed 12 hours postoperatively. 
4 n this eye there were many seed tes in the 
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pentobarbital and supplementary ether anes 
thesia. pa 
The eyelids were not sutured. The a 
were sacrificed at the times noted in the ta- 
bles ; the enucleated eyes were fixed in 10% _ 
geul formalin and sectioned in routine 
manner. The sections were stained it 
Giemsa stain. The heads of the sacrificed — 
rats were autopsied to determine the degree 
of ophthalmic fifth nerve destruction. 


RESULTS 


Group I: Seventh nerve section (Table 
1)—-Rats were sacrificed 24 hours (3 rats) 
and 48 hours (3 rats) following peripheral 
section of the branches of the nerve to the 
eye region. No histologic change in the eyes 
was noted. There was no stainable protein or 
cells in the anterior chamber nor was there _ 
cellular infiltration of the limbus or cornea. — 

Group II: Diathermy of the fifth nerve— — 
In the manner used, p-chlorophenylalanine) 
had no demonstrable effect on the anterior — 
segment reaction (Table 2). T 

Tripelennamine (Table 3) failed to alter 
the anterior segment reaction even when ad- 
ministered in large doses. 

Cyproheptadine in large doses appeared to 
have some protective effect when given in 
large doses for 12 hours, but no effect was 
noted at 24 hours after surgery (Table 4). 








TABLE 3 
RESULTS OF TRIPELENNAMINE ADMINISTRATION 
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TABLE 4 . 
RESULTS OF CYPROHEPTADINE ADMINISTRATION 


Dosage Rat : 
(every 4 a) No.* Anterior Chamber 


ere eninnemeraaninnettin tere annan teh HASNT PA ORAM RR RETR r a LmrN ya RAL A LY LLL Yer aag yaaan ena AAA AR HA ArmA 


Rats killed 12 hours postoperatively. 
35 


T 
50 mg 38 0 
41 0 
42 0 
250 mg 43 0 
45 0 
46 0 
327 
329 0 
331 0 
332 0 
333 Q 
250 mg 334 0 
Rats killed 24 hours postoperatively 
89 a: 
91 F 
92 EPF 
94 ET 
95 ET 


annee neee imee a t e 


Eleven untreated rats served as controls 
(Table 5). When sacrificed at 12 hours after 
surgery, seven of these showed anterior seg- 
ment reaction on the operated side. 

The eye of the unoperated side was nor- 
mal in all cases. 


Discussion 


Interruption of the ophthalmic division of 
the fifth nerve often leads to disease of the 
ocular anterior segment in various species of 
animals, The subject is well-reviewed by 
Duke-Elder.* Suppression of the reaction by 
the combined use of eyelid closure and large 
doses of atropine suggested to us that the 
mediator of the reaction might be acetylcho- 
line, serotonin or histamine since atropine, 
although noted as a competitor for acetylcho- 
line, shows some antagonism to serotonin 
and histamine as well.t We have been unable 
to specify the substance or substances active 
in the production of the anterior segment re- 
action. Our experiment employing p-chloro- 
phenylalanine may be criticized on the basis 
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that the turnover of mast cell serotonin is © 
much slower than the turnover of brain sero- 
tonin, against which the drug has been as- 
sayed.” However, even heavy doses of cy- 
proheptadine had no protective effect on rats 
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_ -24 hours after operation. The slight apparent 
- protective effect of cyproheptadine 12 hours 
fter surgery may easily be the result of 
chance. If there is an actual protective effect 
of ‘cyproheptadine it is difficult indeed to 
state the mechanism since this drug has not 
only potent antihistamine and antiserotonin 
actions but also a mild atropine-like action 
as well.’ 
_ Therefore, it seems unlikely that serotonin 
48 the vasoactive substance in the ocular re- 
action. It seems even more unlikely that his- 
-tamine is involved since neither cyprohepta- 
ine or tripelennamine in high dose altered 
reaction. 
‘The ocular reaction may be the result of 
-< introduction of microorganisms from the 
mouth into the blood stream. We have no ev- 
5 idence for this, and two considerations show 
it to. be very unlikely. The first of these 
-is that the ocular lesion is always unilateral. 
It is difficult to conceive of unilateral change 
from introduction of material into the ve- 
nous system proximal to the eye and equally 
difficult to envision fairly consistent arterial 
injection by such crude means. The second 
~~ consideration is that the ocular lesion is defi- 
nite ely related to nerve damage; where the 
€ was not injured, the ocular lesion did 
appear. However, in future work we 
pe. to reduce the possibility of bacterial 
contamination by using an intracranial ap- 











































proach. We also anticipate being able to 
avoid damage to the third nerve. Until the 
operative procedure can be made more pre- 
cise, we must refrain from speaking of the 


disease produced as 
tis.” 

Present results combine with our previ- 
ous results on sutured eyes to indicate that 
the peripheral seventh nerve has little or no 
role in the ocular reaction. Slit lamp exami- 
nation did not reveal lens opacities associated 
with exposure, a finding consistent with 
_ those of Goldmann and Rabinowitz,’ who 
noted that they could not produce exposure 
ee cataract i in rats that were heavier than about 
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“neuroparalytic kerati- 
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SUMMARY 





Interruption of the ophthalmic division of 
the trigeminal nerve in the rat by diathermy 
through the roof of the mouth is followed in 
six to eight hours by an anterior segment re- 
action in the ipsilateral eye consisting of in- 
filtration of the limbus and anterior stroma 
of the cornea by polymorphonuclear leuko- 
cytes and an outpouring of protein into the 
anterior chamber. Paralysis of eye closure 
by peripheral seventh nerve section was not 
followed by any anterior reaction in 48 
hours, arguing against exposure being the 
major cause of the reaction. The importance 
of the vasoactive agents, histamine and sero- 
tonin, present in mast cells of the limbus of 
the rat eye, was investigated by searching 
for protection from the anterior segment 
reaction after fifth nerve surgery. Intra- 
peritoneal injection of serotonin-depleter, 
p-chlorophenylalanine ; antihistamine, tripel- 
ennamine; and antihistaminic-antiserotonin, 
cyproheptadine, did not produce significant 
protection grossly or histologically. 
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DR. ELISHA NORTH AND THE FIRST EYE INFIRMARY i 
IN THE UNITED STATES 


DANIEL M. ALBERT, M.D., anD MARVIN L. Sears, M.D. 


New Haven, Connecticut 


At a time when new ophthalmology insti- 
tutes are being planned and built across the 
country, it is ironic that the vestiges of 
America’s first eye infirmary will soon be 
destroved. The New London Eve Infirmary 
opened its doors in the spring of 1817 and 
was the first institution in the United States 
devoted to eye care. Its founder, Dr. Elisha 
North (Fig. 1) was the first American phys- 
ician to provide special attention to diseases 
of the eye.? 

North was one of the outstanding physi- 
cians of his day. He was a colorful figure, 
gifted with an unusual degree of common 
sense, versatility, and wit. He was energetic 
and progressive, and always attempted to 
adopt improvements which would benefit his 
patients. His relative obscurity today is the 
fate of his career as a “country” doctor, for 
in that era cities other than Boston, New 
York, and Philadelphia were “. . . a fine 
nursery for young men, but a poor theater 
for the display of their ability.” 

Elisha North (1771-1843) was born in 
Goshen, Connecticut. He was of English de- 
scent and his ancestors had settled in Con- 
necticut in 1655. Flisha’s father, Joseph 
North, Jr., was a country doctor with a “nat- 
ural talent for medicine” but no medical de- 
ther’s footsteps and is said to have begun the 
practice of medicine at age 16. He practiced 
with his father and subsequently with Dr. 
Lemeul Hopkins, a physician of prominence 
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Fig. 1 (Albert and Sears). Elisha North (1771- 
1843): Reproduction of contemporary portrait 


i, 


North then attended medical school at the 
University of Pennsylvania. The catalogue 
of the University of Pennsylvania lists an 
Elisha North in the class of 1791, but not 
thereafter. North, however, wrote, “In the 
year 1794, we visited Philadelphia on pur- 
pose to obtain the information which dissec- 
tions afford.’* Also he noted, “We recollect 
having had shown to us, in the fall part of 
the year 1795, by the then venerable Dr. 
William Shippen, one of the principal 
founders of the first American Medical 
School in Philadelphia, in his hasty dissec- 


* 
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tion of the human brain, a little thing called 
e pineal gland.” 
a While North enjoyed and benefited from 
© his training in anatomy and surgery, he dis- 
~-agréed with the abstract and philosophical 
_ methods of Benjamin Rush, the professor of 
medicine. He later criticized Rush for his 
treatment of yellow fever patients in the epi- 
demic of 1793-94: “The troubled mind of 
the late amiable Dr. Rush, became instantly 
< hallucinated while he was reading an old 
“manuscript of Dr. Mitchell’s on the yellow 
» fever... . The influence of a hallucinated 
- mind, in the exact sciences, sometimes occa- 
ons much mischief, however good the in- 
tentions may be.” North returned to 
> Goshen, Connecticut, in 1795, without a 
< medical diploma ; this may have been because 
of his -poor opinion of Rush, or it may have 
g been because of the yellow fever epidemic it- 
self which ravaged Philadelphia during his 
stay. 
_ In his ensuing practice of medicine, North 
was far in advance of his time. He recog- 
nized the hazards of venesection, took a 
strong stand against overdosage with mer- 
+> eury and recommended good nursing care 
_and other general measures in the treatment 
of disease. He was one of the first physi- 
sin the United States to make use of the 
tical thermometer. He carried out post- 
< mortem examinations and made careful 
= notes of his findings. North made his great- 
est contribution in the field of vaccination. 
He seized upon the results of Jenner’s work 
with great enthusiasm and applied them suc- 
cessfully in his practice. He was the first 
physician in the United States to report a 
human case of cowpox. Subsequent innocu- 
lation of material from this case produced 
vaccimia in another individual. In association 
with Dr. Benjamin Waterhouse of Boston 
and others, North’s efforts in demonstrating 
the value of vaccination are credited with 
having played a significant role in the con- 
trol and prevention of smallpox in this coun- 
try . 
Soon after North’s work with vaccination 
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Fig. 2 (Albert and Sears). Facsimile reproduc- 
tion of the title page of Dr. North's copy of his 
book on spotted fever with annotations in his own 
hand. 


was established, he became fascinated by 
meningococcal meningitis, another serious 
disease. Although not as dangerous as small- 
pox, the disease was of sufficient virulence to 
cause him to write, “Upon the first appear- 
ance of this disease in any place, so many 
fall sudden victims to the jaws of death that 
a universal terror seizes the minds of all, and 
of physicians among the last.®”’ This disease 
ravaged New England at various periods be- 
tween 1806 and 1816. It was characterized 
by fever, a petechial type of exanthem (caus- 
ing it to be called “spotted fever”), central 
nervous system involvement, cardiac com- 
plaints, gastrointestinal difficulties, and sore 
throat. North published the first book on this 
disease (Tig. 2), with the hope of giving “a 
more extensive account .. . and preserving 
and bringing into one view those things 
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which have already been published on this as I may receive.” During the next two years 
subject.” The accepted treatment had been his interest in eye diseases heightened and in 


additional fever therapy, bleeding, and debi- 
litating evacuants, Two-thirds of the patients 
so treated died. North expressed the opinion 
that “Death appears ... to be occasioned not 
by violence or fever, inflammation, or putre- 
faction of the system, but by an unaccount- 
able, sudden and violent prostration of the 
energy of the brain and nervous system.” He 
consequently opposed the usual therapy and 
instead proposed: “I am decidedly of the 
opinion this disease requires stimulating 
remedies, but by this I do not mean that in 
every case patients must take brandy by 
quarts or wine by gallons... .” He usually 
prescribed half to a pint of wine a day and 
used, in addition, emetics, cathartics, and 
paregoric. North achieved much success with 
this treatment. His treatise, moreover, elic- 
ited a favorable response from the medical 
profession, receiving praise from the editors 
of the Medical Repository’ and the Ameri- 
can Medical and Philosophical Register.* A 
century later, Sir William Osler noted, 
“Many early works of great importance are 
difficult to find, such as Elisha North on 
spotted typhus or cerebrospinal fluid fever, 
1811.9” 

Early in the year 1812, North, seeking a 
more financially rewarding practice, moved 
with his family from Goshen to New Lon- 
don, Connecticut, a thriving seaport and a 
center for the whaling industry. North’s ar- 
rival in New London coincided with the out- 
break of war with Great Britain, and an en- 
emy blockade of the entrance to Long Island 
Sound seriously disturbed the prosperity of 
the seaport. North served during this time as 
a volunteer physician for the garrisons at 
Fort Trumbull and Griswold. 

In New London, Dr. North continued to 
practice every facet of his profession, in- 
cluding medicine, midwifery, and surgery, 
and in 1812 he announced in an advertise- 
ment in the Connecticut Gazette that he 
would “with promptness and pleasure, attend 
to all such calls in the line of his profession 


1814 he advertised in the same newspaper 
(Fig. 3): “Information is hereby given that 
the operation for cataract 1s performed ; ‘and 
the disease of the eye attended to; also a new 
method of treating the polypus in the nose 
and also a method peculiar to himself of 
treating the hydrops, articuli or collection of 


fluid in the joint, is practiced by Elisha 
North.” 
In 1817, North announced the establish- 


ment of an eye infirmary. The first eye hos- 
pital in history had opened in Vienna 31 
years before, when Georg Beer set aside two 
rooms of his apartment for the treatment of 
eye diseases. In 1805 the first public hospital 
devoted exclusively to the treatment of ocu- 
lar and aural diseases was established; this 
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Fig. 
by Dr. North 
Gazette three years before the establishment of his 
Eye Infirmary. 


3 (Albert and Sears). An advertisement 
that was run in the Connecticut 
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was the London Infirmary for Curing Dis- 
eases of the Eye and Ear, known today as 
Moorfields. Although North had never trav- 
«led abroad, he may have been influenced by 
thé success of these institutions, It has been 
suggested that his motivation may have come 
in part from his two years spent in Philadel- 
| phia“ North probably had the opportunity 
= to observe Philip Syng Physick operate at 
< othe Pennsylvania hospital. Physick’s reputa- 
< tion as a surgeon was in large measure due 
= to his skill in cataract surgery. He extracted 
the cataract in a manner similar to that of 
ron Venzel.“ Also Dr. William Shippen, 
the professor of surgery at Pennsy pis 
ia, had some reputation in eye surgery. 
‘rom contemporary descriptions we know 
hat ocular disease was prevalent, particu- 
arly purulent conjunctivitis, trachoma, cor- 
neal ulcers, and iritis. With regard to his in- 
Ta spiration for the eye infirmary, North wrote 
= sonly: “We had attended to eve patients be- 
.. fore that time (1817), but it occurred to us 
that we might multiply the number of cases 
of that description and hereby increase our 
knowledge, advertising the public in regard 
to an eye institution.” 
North advertised his eve clinic in the local 
the Connecticut Courant and Con- 
ut Gazette. In these notices he contin- 
| ed to use the drawing shown in Figure 3 
< suggesting a couching knife having been in- 
troduced through the cornea with the lens 
luxated downward. There is little material 
available regarding North's practice of oph- 
thalmology. In his grandson’s memoirs® we 
find these allusions to Dr. North’s practice 
of ophthalmology : 






















We may here mention that his skill in delicate 
operations was perhaps augmented by his left-hand- 
edness, which was marked and persistent. The lack 
of discrimination in treatment of ophthalmia at this 
period is illustrated by an anecdote related at the 
expense of one of his contemporaries. A man came 
to Dr. North’s infirmary suffering from an inflamed 
ye. After careful examination, the doctor removed 
ome foreign substance similar to a bit of charcoal 
vhich had caused the irritation and prescribing a 
soothing lotion, dismissed him. But before the man 
— left, the doctor casually inquired, “What have you 
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been doing for your eye?” The man said he had- 
been to Dr. Blank. “Ah!” said Dr. North, 
what did he do for you?” “He gave me,” said the 
unfortunate man, “13 doses of calomel.” 


On August 6, 1817, an article in the Con- 
necticut Gazette under the heading “In- 
firmary for Curing Diseases of the Eye,” 
stated : 


It affords us great pleasure to remark the grow- 
ing interest which the infirmary established in this 
city by Doctor North excites abroad. From the as- 
siduous attention which the Doctor has paid to this 
part of his profession, and from the remarkable 
success which his operations have had in restoring 
the blind to sight by his improved mode, we are so 
confident of his ability to render arnple justice to 
his patients that we think it a duty we owe human- 
ity to recommend to those who labor under diseases 
of the eyes, and reside at a distance from any sur- 
geon oculist, to avail themselves of the skill of the 
doctor. 


In a subsequent advertisement in the Con- 


necticut Gazette on May 5, 1819, North ` 


stated: 


It may not be unuseful to state that in the man- 
agement of diseases of the eye I have had the plea- 
sure to prevent total blindness and restore sight to 
12 or 13 persons during the last three years. These 
would probably now be moping about in total dark- 
ness, and be a burden to society and to themselves, 
had it not been for my individual exertions. Editors 
of newspapers in and about this region will proba- 
bly confer a benefit upon society by giving this one 
insertion in their papers. 


The role of the surgeon in the treatment 
of eye disease in that era was summarized by 
Dr. Samuel D. Gross” as follows: 


The operations performed upon the eye during 
the first half of the present [19th] century were 
limited almost exclusively to the cure of cataract, 
the formation of artificial pupil, the evacuation of 
fluids and foreign matter from the chamber of the 
eye. Extraction of cataract was an infrequent pro- 
cedure, confined to the hands of a few skilled men, 
comminution and depression were the common oper- 
ations. Occasionally an eye was extirpated on ac- 
count of malignant diseases, but of enucleation of 
the ball as now practiced we were in total igno- 
rance. The operation for the cure of strabismus was 
unknown. In all these and other respects, the Amer- 
ican surgeons did neither less nor more than their 
European brethren. 


That North did considerable eye surgery 


is suggested by his invention of an eyelid 
speculum, which he first exhibited before a 


“and i> 
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Fig. 4 (Albert and Sears). Drawing of an eyelid 
speculum invented by Dr. North and published op- 
posite the title page of his book, Outlines of the 
Science of Life (1829). 


meeting of the Connecticut Medical Society 
held at Hartford on May 9, 1821. An illus- 
tration of this instrument appeared opposite 
the title page of his book, Outlines of the 
Science of Life, published in 1829 (Fig. 4), 
with the following description: 


For several years past the speculum, now repre- 
sented in the plate, has been used by us and we find 
that it canveniently aids the fingers in effecting the 
object for which it was designed. The ring is put 
in suitable contact with the eye and by resting or 
placing the fore and middle fingers upon the wings 
of the instrument, one is enabled to steady both the 
eye and eyelids. The pressure on the eye, when an 





Fig. 5 (Albert and Sears). Photograph (c. 1875) 
of the Asa Otis House in New London, Connecti- 


cut, where North lived and practiced medicine 


from 1812 to 1814. 
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instrument is made to touch its membranes, should 
be a little increased, and so kept until its muscles 
become somewhat fatigued, when such pressure 
may be diminished. The ring touching so many 
pomts, makes very little force needed—not enough 
to occasion permanent irritation, A great mechani- 
cal advantage is gained when every movement nec- 
essary to delicate operations can be directed by one, 
instead of two, minds. The fingers should also be 
nigh the site of such operations. For this last rea- 
son, and likewise to insure steadiness and precision, 
eye scissors should have a spring, properly placed, of 
suitable elasticity to open their blades. 


Until 1816, North’s home and office were 
in the Asa Otis house (Fig. 5). His Eve In- 
firmary opened the following year and its lo- 
cation was stated to be on State Street across 
from the Union Bank and Green Building 
(Fig. 6), where North apparently remained 
until 1826. In the May 3, 1826, issue of the 
Connecticut Gazette it was announced: 


Doctor North has removed his office and Eye In- 
firmary, into the room, formerly occupied by Gen- 
eral Huntington, in the same brick building, in 
which is S. Green’s Printing Office-—-where he may 
be found much of the time, both day and night. 


This brick building (Fig. 7) probably 


housed the Infirmary for about two years. It 
is the only structure still in existence which 
is known with certainty to have served as the 
Eve Infirmary and it is scheduled for de- 
struction in the coming months as part of the 
city’s redevelopment project. The location of 
the Infirmary between 1826 and 1835 cannot 





Fig. 6 (Albert and Sears). Photograph (e. 1850) 
of the buildings on State Street, New London. It 
was in one of these buildings that North's Eve 
Infirmary began. 
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` Fig. 7 Ta and Sears). 
ue a housed the Eye Infirmary until 1826. 
building is now scheduled for destruction. 


The Green | building 
This 


be ascertained, but it may have been contin- 
ued in his home (Fig. 8), a building that has 
been preserved in good condition. 

In 1829, the Eve Infirmary was still active 
for one finds that North added to his name 
on the title page of his book, The Science of 
_ Life, the words, “Conductor of an Eye Infir- 
Be mary.” In this book he stated in regard to 
the Infirmary that, “We succeeded, although 
not to our wishes in a pecuniary view of the 
case.” 

North is said to have struggled financially 
throughout most of his career, and in fact he 
noted bitterly, “Judging from the lowness of 
medical fees in Connecticut, one would sup- 
pose that property, regarded as a means of 
health, was held by the community in higher 
estimation than health itself.” North’s diffi- 
culties may have been related to the fact that 
he was careless in keeping his accounts and 
presenting and collecting his bills. His 
grandson, for example, observed this curious 
entry in North’s ledger: “Mr. Blank, for 


.. -doctoring you till you died, $17.50.’ 


=. What was the importance of North’s Eye 
Infirmary in the development of ophthalmol- 
ogy in the United States? North himself be- 


ELISHA NORTH 


583 


leved, “Our success or exertions probably 
hastened in this country the establishment of 
larger and better eye infirmaries.” Dr. Alvin 
A. Hubbell! in his review of the develop- 
ment of ophthalmology in the United States 
from 1800 to 1870, stated, on the other hand, 
“T include it [the New London Eye Infir- 
mary| and the historical sketches of those 
whose history we know, without regarding it 
as one of special importance.” It is notewor- 
thy, however, that the New York Eve Infir- 
mary, founded in 1820, saw fit to place an 
advertisement in the Connecticut Gazette on 
May 28, 1823 (Fig. 9), but apparently out of 
deference to North’s institution their adver- 
tisement did not once refer to treatment for 
eye disease but rather stressed treatment 
available for deafness. The third eye hospital 
in the United States, the Institution for 
Disease of the Eye and Far in Philadelphia, 
was founded by George McClellan, a young 
and ambitious man from New Haven who 
had attended Yale College. Whether Me- 
Clellan was at all influenced by North is nat 
known. 

North was an active and important figure 
in early Connecticut medical affairs The 
Connecticut State Medical Society was 
founded in 1792 by a group of physicians 
who had been working for nearly 20 vears to 
bring about some sort of organization to 
protect the populus from the many charla- 
tans of the day. Elisha North was elected to 





Fig. 8 (Albert and Sears). North’s home and 
office from 1835 until his death in 1843. 
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this group in 1793. North was made a mem- 
ber of the Litchfield County Medical Society 
in 1811 and was elected to the New London 
Medical Society soon after his arrival in that 
city the following year. He had an active and 
productive association with this latter group, 
reading a number of papers and serving as 
clerk (1814-15), member of the county ex- 
amining committee (1814-15), delegate to 
the State Medical Society (1814-17, also 
1819 and 1821), and chairman of the New 
London Society (1823 and 1831). 

The power to regulate medical education, 
examine and license physicians for practice, 
and confer medical degrees in Connecticut 
resided solely with the State Medical Society 
from 1793 to 1813. 

Nonetheless, as early as in 1807, a com- 
mittee of Connecticut physicians, realizing 
the necessity of combining formal teaching 
with the apprentice method, had suggested 
the establishment of a medical college. There 
was disagreement among the physicians as to 
whether this should be undertaken by the 
Connecticut Medical Society alone or in con- 
junction with Yale College. North was op- 
posed to the idea that the Medical Society 
surrender or share any of its control over 
medical education and licensure. Many Yale 
College graduates, however, were prominent 
members of the Society and in 1810 the for- 
mulation of a plan for a jointly controlled 
medical school was adopted by the Medical 
Society and subsequently passed by the Yale 
Corporation. The Medical Institution of Yale 
College received its charter in 1810 and 
opened its doors in the fall of 1813. It is inter- 
esting to note that on October 20, 1813, at a 
New Haven Convention of Fellows of the 
Medical Society it was voted that the degree 
of Doctor of Medicine be conferred upon 
Elisha North." North thus received the last 
Society alone. 

As late as 1829, however, North? still re- 
gretted the decision of the Medical Society 
to agree to a partnership in running the new 
school : 
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Fig. 9 (Albert and Sears). Advertisement of 
the newly-formed New York Eye Infirmary car- 
ried by the Connecticut Gazette. 


Decided and perservering qualities and harmony 
were unfortunately wanting in the early members 
of the Connecticut Medical Society; and because 
funds and influence were wanting, they sold them- 
selves to another institution, viz. Yale College, 
which instititution was, however, in many respects, 
a very respectable one. Some good resulted from 
such an act, but much more might have been done 
in modifying the public sentiment by a different 
management. We wish not to injure the feelings of 
those respectable characters who may be alive, to 
whose acts allusion has been had, any more than the 
necessity of the case requires. We take some credit 
to ourselves for having foreseen about 25 years ago 
some of the evils the medical profession is now ex- 
periencing in this State. 

In spite of such prejudices, North came 
strongly to the defense of the medical school 
in its hour of need. The “dissection riots’ in 
1824 threatened the existence of the medical 
school. The grave of a “respectable young 
female of 19,” buried a few days earlier in 
West Haven, had been opened and the body 
removed. Her father and irate relatives and 
neighbors searched the medical school and 
discovered her body hidden beneath the cel- 
lar. The medical students gathered rifles and 
barricaded themselves in the college while 
the angered citizens of West Haven and 


New Haven “mustered a large company.” 
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With drums beating and bells tolling a week 
+ of violence ensued."4 
This turbulence resulted in legislation, 
passed that year by the State Assembly, 
which made the exhumation of bodies for 
the study of anatomy in the medical school a 
_ Serious felony punishable by up to 10 years 
in prison rather than the minor “trespass” it 
_ had been previously. In addition the profes- 
sors at the medical school were required to 
post a bond of $1,000 each as assurance that 
no illegally obtained body would be brought 
vinto the building. The law provided that the 
dies of criminals dying in prison or those 
pitally punished were to be at the “disposal 
A the professors of anatomy and surgery in 
e medical institution of this state to be 
ed for the purpose of advancing medical 
e.” North and others believed, how- 
a that the number of cadavers that could 
- obtained would be inadequate to permit 
-the teaching of anatomy and the continuation 
‘of the medical school. Under the pseudonym, 
“Vesalius,” North promptly wrote a series 
of strong articles entitled “The Rights of 
_. Anatomists Vindicated,’ which were pub- 
~ lished i in the newspapers of Connecticut. He 
sought to have the law modified and also to 
zate the public on the need for dissection 
e medical school. The following excerpt? 
pical of his spirited prose: 
©. The surgical and anatomical professors in Yale 
< College were unreasonably compelled by the law 
= complained of in the former numbers to submit 
their daily conduct in the anatomical theater to the 
public authority, unless they might choose to relin- 
quish a profitable business, and likewise to give a 
heavy bond to the government that they would not 
violate a statute made for them and others. Justice 
would seem to require that other people should give 
bonds as well as those gentlemen not to violate a 
penal law. This tyranny reminds one of the op- 
pressed Israelites who were unjustly required by 
Pharaoh to make bricks without straw. For how 
can one perform the duties of teaching anatomy 
without the means? And such means cannot always 


be imported on account of the very great difficulty 
in the case. 


~ This law continued in effect until the next 
entury but despite North’s apprehensions 
. the teaching of anatomy and the Medical 
School survived. 
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North’s later contributions are minor com- 
pared to his studies regarding vaccination, 
his book on meningococcal meningitis, and 
the establishment of his Eye Infirmary. In 
1824, North, who had moved his residence to 
East Lyme and commuted to his practice in 
New London, discovered a deposit of peat 
on his property. He immediately began ex- 
periments to explore its potentiality as a fuel, 
and published his findings.*® 

North studied with enthusiasm William 
Beaumont’s experiments and observations 
on gastric juice and the physiology of diges- 
tion, and within a year of their publication 
he obtained a sample of secretion from the 
stomach of Alexis St. Martin. He exten- 
sively studied this material and recorded his 
observations.” His wide scope of reading 
and his active mind are reflected in his writ- 
ings, which contain numerous references to 
the works of Harvey, Darwin, John Hunter, 
William Mackenzie, and Soemmering, as 
well as Sir William Blackstone, Washington 
Irving, and Pope. 

In his later years North became increas- 
ingly interested in phrenology, and under the 
pseudonym of “Uncle Tobey,” he published 
several works on the subject."* It is interesting 
that the only physical description which ex- 
ists of North states that his height was five 
feet nine inches and he had a head circum- 
ference of 2264 inches with a perisphere of 
1534 inches.* These features, according to 
phrenology, would place him among the 
highly intellectual. 

Late in his life North also began a revi- 
sion of his treatise on spotted fever in which 
he confused meningococcal meningitis and 
Asian cholera. This moved one of North’s 
biographers?® to recall Osler’s admonition 
that the real work of life is done before the 
40th year and that after the 60th year it was 
better for the world and best for themselves 
if men rested from their labors. 

The few available descriptions of North 
are generally laudatory and, judging from 
them, North does not appear to have been a 
controversial figure. Except for his work in 
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vaccination, most of his contributions were 
accepted without opposition and perhaps 
with indifference. One suspects from his 
writings that North missed the battles and 
intrigues in which contemporary physicians 
in the major cities of the country partici- 
pated. For example, he wrote’? with charac- 
teristic humor concerning his book on men- 
ingococcal meningitis: 

I fear the preceding book is made too perfect. If 
so it will not be attacked often enough to keep it in 
remembrance. Many a good medical book is too of- 
ten forgotten, or never gets into much notoriety 
from that cause, and is superseded by others, less 
valuable. I have published a book containing many 
important and some new physiological and other 
truisms which is (are) not yet much known or read. 

North enjoyed a happy home life with a 
devoted wife and eight healthy children. He 
named his boys after prominent medical 
men: the eldest son was named Erasmus 
Darwin, another Wilham Harvey, and still 
another William Heberden, Erasmus Dar- 


sg Ta teas EON T OB gt Sex f 


Fig. 10 (Albert and Sears). The North family 
burial plot in the Cedar Grove Cemetary, New 
London, Connecticut. North’s headstone is on the 
left. The large granite shaft in the center bears 
the inscription, Elisha North, M.D., born in Go- 
shen, Litchfield, Connecticut, January 8, 1771, re- 
moved to New London, May 8, 1812, died Decem- 
ber 29, 1843. A much esteemed physician. 
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win was graduated in medicine from Yąle 
University in 1833 but did not practice his 
profession. Instead, under the nickname of 
“Lord North,” he served as instructor of el- 
ocution in Yale College until 1854. 

North himself lived to the age of 73 and 
enjoyed good health and an active mind till 
the last. He is buried in the Cedar Grove 
Cemetery in New London (Fig, 10). At the 
time of his death, physicians in New York, 
3oston, and Philadelphia had followed his 
pioneering efforts and had established eve 
hospitals of their own. It was no doubt with 
pride that Dr. Elisha North wrote: 

In the Spring of 1817 an Eye Infirmary was 
opened or instituted in New London, Connecticut, 
by the present author without any adventitious aid. 
About two or three years afterwards one was es- 
tablished in New York, upon a large plan: since 
which time such institutions have become common 
in the United States and much good has been done 


by them, and they may be conducted by one, or by 
more persons than one, as may be expedient. 


SUMMARY 


The first eye infirmary in the United 
States was founded in New London, Con- 
necticut, by Dr. Elisha North (1771-1843). 
North’s Eye Infirmary opened its doors in 
1817 and remained in existence for at least 
12 years. North appears to have done consid- 
erable ocular surgery and invented an eye 
speculum. It was his belief that this pioneer 
institution “. . . hastened in this country the 
establishment of larger and better eve infir- 
marjes.” In addition to being a leading figure 
in Connecticut medical affairs, North made 
important contributions to the control of 
smallpox in this country and wrote the first 
book concerning meningococcal meningitis. 
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MEETINGS, CONFERENCES, SYMPOSIA 


EDITED py THOMAS CHALKLEY, M.D. 


MIAMI OPHTHALMOLOGICAL 
SOCIETY 


At the April 29, 1970, meeting of the 
Miami Ophthalmological Society, Mr. Peter 
Watson of Cambridge, England, examined 
some 30 cases in which his microsurgical 
procedure of trabeculectomy for glaucoma 
had been used. They had been followed for a 
considerable length of time, and there were 
no incidences of postoperative complications. 

The operation is a modification of the 
Cairns procedure, rather than the Dannheim 
procedure, and consists of a partial-thick- 
ness, limbus-based scleral trap door, which is 
moved forward under a limbus-based flap, 
exposing the ciliary body scleral spur. A pe- 
ripheral iridectomy is made to produce com- 
munication with the posterior chamber and 
to avoid iris prolapse. A section of the tra- 
beculum is removed since it is readily appar- 
ent when the most axial thickness of the 
scleral flap is lifted. The scleral flap is su- 
tured into place, and the conjunctival flap is 
tightly reapposed. Among the mechanisms of 
this operation are: removal of diseased tra- 
becular tissue; opening into more patent ar- 
eas of Schlemm’s canal; removal of diseased 
tissue in Schlemm’s canal area; reflex action 
from surgery on the area; and in a certain 
number of cases, unquestionable filtration. 
The procedure must be done under the oper- 
ating microscope. It is relatively easy to do, 
and appears to be quite safe. 

Paul Alecce 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 


At the October 26, 1970, meeting of the 
Chicago Ophthalmological Society Alex E. 
Krill presented a paper on photocoagulation 
in diabetic retinopathy. Fifty-six patients 


with diabetic retinopathy had one eye photo- 
coagulated and were followed one to four and 
one-half years. On evaluating acuity and 
classification, 31 patients appeared to have 
received some benefit from this therapy, com- 
paring treated and untreated eyes. In eight 
patients, results of photocoagulation were 
nullified, since both the untreated and treated 
eye seemed to have fared equally well on fol- 
lowup. In 11 patients, poor results were 
thought due to the presence of far-advanced 
proliferative retinopathy before photocoagu- 
lation was undertaken. Such cases should not 
be photocoagulated. In four patients, inade- 
quate photocoagulation was thought to have 
been the cause of the poor result. It was dem- 
onstrated that photocoagulation has both local 
and widespread effects. These widespread ef- 
fects include attenuation of the larger retinal 
vessels, optic atrophy, and disappearance of 
superficial proliferative areas at sites distant 
from photocoagulation. The latter finding 
was thought to be due to the elimination of a 
possible chemical factor in hypoxic retinal 
tissue. It was concluded that photocoagula- 
tion, if used properly, is of definite value in 
certain patients with early proliferative ret- 
inopathy or with chronic macular edema. 

At the same meeting, Stephen Herman and 
William F. Hughes presented a paper on re- 
currence of corneal dystrophy in a graft. The 
paper presented a preliminary report of a 
group of patients who were observed to have 
a recurrence of a dystrophy in a corneal graft. 
The seven cases discussed included a granular 
dystrophy, two lattice dystrophies, two lipid 
dystrophies; all recurred in previously clear 
penetrating grafts. An additional case was 
that of a bilaterally successful penetrating 
keratoplasty with subsequent occurrence of a 
Fuch’s dystrophy in host and graft tissue. 
The final case presented was that of a rare 
primary amloidosis of the cornea and its re- 
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currence following superficial keratectomy. 
This series adds to the small group of pub- 
lished cases of dystrophy recurrence. Isolated 
cases have been reported of most major dys- 
trophies. The pathophysiology of late recur- 
rences is open to speculation, but chiefly in- 
volves accumulation of various “dystrophy- 
specific” substances within the keratocytes. 
Since donor cells are replaced in time with 
host keratocytes, it is reasonable to postulate 
that these cells which retain their inherited 
metabolic disorder are responsible for the re- 
currence. The recurrences, or lack of recur- 
rences, of various conditions such as kera- 
toconus, Salzmann’s degeneration, and lipid 
dystrophy is unexplained. Recurrence in 
Fuch’s dystrophy probably occurs when the 
donor endothelial cells finally die and aqueous 
again enters the cornea. 

David Paton of the Wilmer Institute, 
Baltimore, Maryland, discussed the eye and 
the ego. 

Paul Sternberg 


TULLOS COSTON DAY 


On September 18, 1970, at the University 
of Oklahoma Medical Center, Tullos Coston 
Day was held, honoring Tullos O. Coston, 
professor and chairman of the department of 
ophthalmology at the medical center since 
1962. The day was a tribute to his contribu- 
tions to ophthalmology in general, and Okla- 
homa opthalmology in particular. Dr. Coston 
will continue as professor and chairman. Spe- 
cial guests were Charles E. Iliff, associate 
professor of opthalmology, Frank B. Walsh, 
emeritus professor of ophthalmology, both 
from the Wilmer Institute at Johns Hopkins 
Hospital in Baltimore, Maryland. Drs. Walsh 
and Coston were residents together under Dr. 
Wilmer. 

The day began with case presentations 
presided over by Jay Johnston and Donald 


Brashear, chief residents in ophthalmology. - 


Approximately 60 persons attended the sci- 
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entific session. The afternoon program was 
presided over by Thomas E. Acers, associate 
professor of ophthalmology and neuro-oph- 
thalmology. In the first paper, Charles E. Iliff 
presented a review of blepharochalasis and 
dermachalasis, emphasizing the anatomical 
and etiologic differences and their surgical 
management. The next paper was a review of 
100 consecutive cases of penetrating kerato- 
plasty by W. Stanley Muenzler and C. A. 
Royer. The results were comparable to those 
in other series of keratoplasty. Donor age was 
recorded in 41 cases and there was no rela- 
tionship between the age of the donor and the 
final outcome of the graft. Coye W. McClure 
presented a motion picture showing his tech- 
nique of multiple edge to edge matress corneal 
sutures for cataract surgery. In a very large 
series of cases, the complications sometimes 
associated with sutures or with wound closure 
were almost nonexistant. A series of cases of 
optic neuritis treated with retrobulbar corti- 
costeroids were presented by Donald Bra- 
shear, and in several cases the visual improve- 
ment with retrobulbar corticosteroids was 
very dramatic, where there had been little or 
no response with systemic corticosteroids, 
Frank Walsh mentioned that one must use 
caution in judging the efficacy of this treat- 
ment, however, because many of these cases 
spontaneously improve with no treatment 
whatsoever. James B. Wise, associate pro- 
fessor, presented a series of cases of exentera- 
tion of the orbit with primary closure. The 
advantages of this procedure were to reduce 
the morbidity and improve the cosmetic ap- 
pearance. The orbits were filled with cranio- 
plast. Charles E. Iliff questioned the advisa- 
bility of using this material, however, in view 
of the difficulty of detecting recurrences after 
exenteration. Robert G. Small, chairman of 
the department of ophthalmology at Veteran’s 
Administration Hospital, presented several 
cases of problems in ophthalmic plastic sur- 
gery. He emphasized the use of split thick- 
ness skin grafts and discussed their advan- 
tages over various types of flaps. Robert P. 
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Shaver, ophthalmic pathologist, presented a 
case of digitalis maculopathy. To our knowl- 
edge, a similar case has not been previously 
presented. The case was that of a woman who 
had mistakenly taken four times her pre- 
scribed dosage of digitalis; and as a result 
she developed macular lesions which reduced 
her vision severely. The lesions cleared after 
she -was taken off the digitalis. Robert P. 
Shaver was able to produce a similar, but not 
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conclusively convincing lesion in the rhesus 
monkey. Thomas E. Acers peresented a re- 
view of the ophthalmoplegias. 

The scientific session was followed by cock- 
tails and dinner. Presentations honoring Tul- 
los Coston were made by Drs. Acers, Iliff, 
and Walsh. Dr. Coston’s brother was master 
of ceremonies. Approximately 150 persons at- 
tended. 

W. Stanley Muenzler 
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AMERICAN NATIONAL 
STANDARDS INSTITUTE 
AND OPHTHALMOLOGY 


High quality standards in ophthalmic 
lenses and optical equipment have come to be 
expected in this nation with the same matter- 
of-factness routinely expected of pharma- 
ceuticals. Drug research, standards, and ac- 
tions of the Food and Drug Administration 
are more visible in the pharmaceutical field 
than are similar activities in the field of oph- 
thalmic lenses and devices. Nonetheless, es- 
tablishment, updating, and surveillance of 
optical designs is a continuing labor volun- 
tarily met by many ophthalmologists, manu- 
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facturers, opticians, dispensers, and others 
in the eye care field. The meeting ground in 
evolution of most such standards in the 
United States is ANSI—the American Na- 
tional Standards Institute. This name has 
been in existence only since October 6, 1969, 
but the firm structure of ANSI was born as 
the American Standards Association in 
1918. Then as now, this organization has 
been nongovernmental, voluntary, and oper- 
ating under an open-door policy to represen- 
tatives of all elements having legitimate rela- 
tionship to needed standards. In belated def- 
erence to the many other nations of this 
hemisphere who are truly American, the 
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name was changed in 1966 to USASI— 
United States of America Standards Insti- 
tute. It soon became apparent, however, that 
this name implied an official government role 
which was neither intended nor correct. 
Therefore, the current nomenclature, ANSI, 
was adopted to emphasize a nationwide 
scope for standards in this country. 

The federal and officially governmental 
National Bureau of Standards is primarily 
charged with the development of units. It 
has grown, however, to accomplish many 
contract studies of both standards and per- 
formance in recent years. The Philadelphia- 
based American Society for Testing Materi- 
als (ASTM) is particularly dedicated to- 
ward methods of assessment. ANSI com- 
pletes a triangle of needs by hammering out 
primarily performance standards for prod- 
ucts. 

Approximately 160 professional and tech- 
nical societies are confederated as the scien- 
tific base of ANSI, which in turn is sup- 
ported by approximately 1000 industrial 
memberships contributing an average of less 
than $1000 a year to support a program uti- 
lizing about 1600 staff workers. Approxi- 
mately 1000 American National Standard 
Committees, balanced among professionals, 
producers, retailers, and consumers, cur- 
rently are responsible for 4000 approved 
standards. 

Before any standard can be proposed or 
drafted, a true need must be demonstrated to 
the Executive Standards Board. To group 
related standards within the wide ranging 
activities of ANSI, this Executive Stan- 
dards Board has established 17 technical ad- 
visory boards with competence in their as- 
signed areas to review both requested and 
drafted American National Standards. A 
standard ultimately accepted by these two 
boards then may be formally issued by the 
member body council, but in five years must 
be terminated or revised by consensus of the 
originating committee. 

Ophthalmic standards are assigned to the 
Miscellaneous Advisory Board. Each com- 
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mittee must be sponsored by a nationwide, 
scientific organization designated as the Sec- 
retariat, and in the case of lens standards, 
this is the Optical Society of America. 
Nearly 20 national organizations, in addition 
to the three military services, are represented 
on the Z-80 and Z-87 committees dealing 
with ophthalmic lenses. The American Acad- 
emy of Ophthalmology and Otolaryngology 
is represented by Whitney Sampson whc 
succeeds Arthur Linksz, and by Fred Wil 
son. The American Committee on Optic: 
and Visual Physiology is represented by 
Hermann Burian, James Lebensohn, and by 
Arthur Keeney who succeeded Carl J. Ru 
dolph this year as chairman of the Z-80 com. 
mittee. Jay Enoch represents the Americar 
Committee for Research in Vision and Oph 
thalmology. Among the many other orga 
nizations represented are the National Acad- 
emy of Science (William Benson), the Na- 
tional Eye Institute (Carl Kupfer), the 
Guild of Prescription Opticians of Americe 
(J. A. Miller), and the Optical Society o] 
America (Glenn Fry, Secretary). The Z 
80.1-1964 standards for first quality ophthal 
mic lenses reached their five-year expiratior 
date last year, and at present, the committe 
is finalizing a 1970 revision, expanded to in 
clude dress and industrial glass lenses, im 
pact resistant characteristics, plastic lenses 
contact lenses, and frames. Both individua 
ophthalmologists and the representatives o: 
ophthalmic organizations interested in oil 
having data to contribute to the Z-80 com: 
mittee should address the American Commit: 
tee on Optics and Visual Physiology. 
Arthur H. Keeney 


TRIBUTE TO A FELLOW 
RESIDENT—BRENTON C. 
BURGOYNE 


Brenton C. Burgoyne, M.D., 32, died tragi 
cally and needlessly October 24, 1970, nea: 
Glenwood, Georgia. He was completing hi: 
third and final year of ophthalmology resi 
dency at Wills Eye Hospital, Philadelphia 
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. The son of Methodist missionaries, Brent 
was born February 13, 1938, in Mirzapur, 


India. His father, Canon Samuel R. Bur- - 


goyne, served as headmaster of the Wood- 
stock School, an English-speaking boarding 
school in the Himalayan foothills, which 
Brent attended until his graduation in 1956. 
He came to the United States for undergradu- 
ate study at Asbury College, Willmore, Ken- 
tucky..In 1964, he received his M.D. from 
Bowman Grey Medical School, Winston- 
Salem, North Carolina. He interned in Salt 
Lake City, Utah, at the Latter Day Saints 
Hospital, and after a year of residency in 
general surgery, traveled to the Far East as 
a surgeon with the U. S. Army Special 
Forces. There Brent became enchanted with 
microsurgery and altered his course to oph- 
thalmology. He began his Wills residency in 
July, 1968. 

We, his fellow residents, remember Brent 
for his gentleness, his kindness, and. his un- 


selfish devotion to patient care. When the new 


residents arrived in July, 1969, Brent—then 
a junior resident—lingered many hours in 
discussions with them, comforting and ori- 
enting them in the difficult transition from 
general medicine and surgery. He could be 
counted on to remain after hours to explain 
and clarify unfamiliar techniques or peeps! 
procedures. 

He did more than his share of resident 
duties. Fellow residents would frequently 
arrive on the wards or clinics to discover 
their work already completed—Brent had had 


some “extra time.” If you were interested 


in a book he had, you were welcome to it then 
and there—he had “finished with it, any- 
way.” 

We were oien AWE by fe serenity. 
Did he bear grudges or lose his temper? He 
never gave evidence of it, nor did he draw 
invidious comparisons. That wasn’t his way. 
He innately searched out the positives and 
accepted shortcomings of others philosoph- 
ically, | 

In the thoroughness with which he prac- 
ticed medicine, Brent never seemed to lose 
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sight of the concerns of his patients. In the 
tumult of crowded outpatient clinics, he would 


take time to make certain that patients under- 


stood the nature of their illnesses. While 
many of us became irritable as the day wore 
on, he would carry on, implacable and con- 
siderate. Often he postponed until evening 
his examinations on patients he felt had been 
over-tired by tests and examinations during 
the day. When he made a diagnostic “coup,” 
he accepted praise with disarming humility. 


‘Once congratulated for finding a retinal de- 


tachment in a patient admitted for routine 
cataract extraction, he replied, with a gentle 
shrug, that he was sure someone else had seen 
the detachment before. 

Brent had been married just seven weeks 
at the time of his death; his wife was the 
former Dr. Jean Smith, a dermatology resi- 
dent at the University of Pennsylvania, and 
a fellow intern from Salt Lake City. Their 
plans were to settle in the Far East where he 
would be a fifth-generation missionary. 

His untimely death-at the cap of 32 years 
in preparation is a great loss and erases a 


. unique model needed by mankind. 


The Residents 
Wills Eye Hospital 


CORRESPONDENCE 
MARGINAL MYOTOMY 


Editor, 
American Journal of Ophthalmology: 

As one of the few members of the staff of 
Professor Blaskovics still living, I wish to 
congratulate Drs. E. Helveston and D. Co- 
field for advocating the myotomy of my 
genius teacher (70:574, 1970). Professor 


. Blaskovics recommended this simple, practi- 


cal procedure as a supplementary technique, 
but I have consistently performed his myot- 
omy for the correction of esotropia, particu- 
larly in children, and especially those under 
the age of eight years. Since practising in 
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Baltimore, I have corrected 50 cases by 
elongating the rectus muscles. 

Andre V. Fesus, M.D. 

Baltimore, Maryland 


Editor, 
American Journal of Ophthalmology: 

We thank Dr. Fesus for his remarks re- 
garding our paper. It should be pointed out, 
however, that Dr. Fesus, and others as well, 
apparently prefer the marginal myotomy asa 
primary procedure for weakening a rectus 
muscle in certain cases. We use the marginal 
myotomy as a primary weakening procedure 
only in rare cases where suspected thinness 
of the sclera precludes the safe insertion of a 
needle. The technique of measured recession 
is, in our hands, safe and predictable. This, 
coupled with the fact that re-operation is 
much easier when one has done a measured 
recession, makes the latter procedure prefer- 
able to marginal myotomy as a primary weak- 
ening procedure. 

Eugene M. Helveston, M.D. 
Indianapolis, Indiana 
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BOOK REVIEWS 


ADVANCES IN OPHTHALMOLOGY, vol. 22. 
Microsurgery in glaucoma, Second sym- 
posium of the ophthalmic microsurgery 
study group, June, 1968. Basel, S. Karger, 
1970. Clothbound, 288 pages, 138 figures, 
24 tables, author index. $23.50 


The interest in microsurgery in the last 
few years has accelerated to a remarkable 
extent. The art, which apparently is not too 
dificult to achieve by practice, thanks to a 
growing number of expert teachers and en- 
thusiasts, new and improved instruments de- 
signed just for the purpose, and more flexible 
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microscopes, is becoming second nature to 
residents and to mature surgeons as well. Al 
of this means that this technique is here to 
stay. Ocular microsurgery has already led to 
improvement of our standard operations, ind 
it has opened up new and bolder vistas of 
surgery as well. 

One of these new and increasingly popular 
approaches is the use of the microscope in 
glaucoma surgery. The present volume of 
this estimable series, is devoted to the subject. 
Here the sessions of the Second Symposium 
of the Ophthalmic Microsurgery Group are 
reported. It was held at Biirgenstock, -Switz- 
erland, June 13-15, 1968. The volume is ap- 
propriately dedicated to Peter Rycroft (1928- 
67). Joaquin Barraquer, speaking for the 
subcommittee for microscopic development, 
of which Peter Rycroft had been a member, 
has written a moving memorial to Peter. It 
carries a photograph of Peter that reveals 
his sensitive face and the strong hands of a 
competent surgeon. 

The symposium was comprised of eight 
sessions: Technical Problems (chaired by 
McPherson, U.S.A.), Anatomical and Patho- 
physiological Foundations of Glaucoma Sur- 
gery (chaired by Roper-Hall, U.K.), New 
Methods of Glaucoma Surgery (also chaired 
by Roper-Hall), Improvement of the Classi- 
cal Procedures in Glaucoma Surgery under 
the Microscope (chaired by Krasnov, 
U.S.S.R.), General Discussion of Glaucoma 
Surgery (chaired by Goldmann, Switzer- 
land), Microsurgery in Keratoplasty (chaired 
by McCulloch, Canada), Different Micro- 
surgical Problems (chaired by Charleux, 
France) and a very good sessional summary 
or resumé by the various chairmen, plus 
Barraquer (Spain), Pierse (U.K.), and 
Mackensen (Freiburg). Twenty formal pa- 
pers were presented; of these, the ones per- 
taining to the anatomy, physiology, pathology, 
techniques, and results of trabeculotomy 
were the more exciting. 

All modern eye surgeons will profit by a 
study of this book. Older men should ap- 
preciate it also, even if they think that micro- 
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surgery is not for their older hands and eyes. 
I think that they will be stimulated to play 
with microsurgery, at least. 

The printing and illustrations are superb. 
The volume has been well edited by Macken- 
sen, with the assistance of -Braley, Mc- 
Pherson, and Troutman of the U.S.A.; Rice 
and Roper-Hall of the U.K. ; and McCulloch 
of Canada. 

Derrick Vail 


ULTRASONOGRAPHY IN OPHTHALMOLOGY. By 
Jan Vanysek, Juliana Preisova, Jaroslav 
Obraz. London, Butterworth, 1970. Cloth- 
bound, 222 pages, black-and-white illustra- 
tions, subject index. $12.75 
This new volume presents a difficult prob- 

lem to the reviewer, The portions dealing with 

the physics and instrumentation of ultraso- 
nography is described in too technical a man- 
ner to be of value to the average physician. 

Its main value would thus appear to be to 

those. already expert in this expanding field. 


But to those already expert, the presentation . 


does not describe the most recent advances in 
the pulsing of transducers and other tech- 
nologic developments. 

The evaluation of B-scan ultrasonography 
was performed with equipment which pro- 
vided poor resolution and an absence of dy- 
namic range so that the ultrasonograms have 
limited value at best and may miss many le- 
sions. The A-scan results have been reported 
in other texts. 

The authors state that surgical exploration 
of the orbit may be required for adequate 
ultrasonographic examination of this area, 
but there is no justification for this view in- 
asmuch as any part of-the orbit may be vis- 
ualized ultrasonographically when adequate 
instrumentation is used. If necessary, the ex- 
amination may be carried out through the 
closed eyelid. 

The principal value of the book is for those 
with particular interest in ophthalmic ultra- 
sonography who must remain-abreast of the 
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thinking in other parts of the world concern- 
ing this useful technique. 
| Gilbert Baum 


STEREOSCOPIC MANUAL OF THE OCULAR FUN- 


DUS IN LOCAL AND SYSTEMIC DISEASE, vol. 
two. By Frederick C. Blodi, Lee Allen, 
Ogden Frazier. St. Louis, Mosby 1970. 
Clothbound, 135 pages, 16 stereo reels, 
subject index. $39.50 


The first volume of this outstanding work 
appeared in- 1964. It was well received for it 


was useful and good. Since then many im- 


provements have been made in photography 
of the ocular fundus, both in technique and 
with the use of fluorescein. No doubt fur- 
ther improvements will take place, though 
it is hard to see how the pictures here can 
be bettered. 

The pictures cover a broad range of oph- 
thalmoscopy, beginning with the normal 
fundus and ranging through anomalies, de- 
generative changes, macular lesions, traumas, 
tumors. The examples that are chosen are 
clear and pertinent. How I wish that there 


had been stich an atlas as this when I was a 


resident! It would have provided me with 
hours of pleasurable instruction. 

The first section 1s concerned with tech- 
nical details of fundus photography, in color 
and for angiography. The next section dis- 
cusses the interpretation of fluorescein an- 
giographs, and although the pages are few 
in number, the material is adequately cov- 
ered. | 

The remaining chapters describe the 16 
reels of the stereophotographs, as seen 
through the simple, folding stereoscope 
found ingeniously folded in the back cover. 
Each reel has seven stereophotographs, The 
black and white pictures that accompany the 
case records are well done. | 

Each ophthalmologist should own his own 
copy for joyful study. This volume is a per- 
sonal thing. to own and cherish, and not 
something to be borrowed from the library. 

Derrick Vail 
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AN ATLAS OF OPHTHALMIC SURGERY, second 
ed. By John Harry King and Joseph A. C. 
Wadsworth. Phildelphia, Lippincott, 1970. 
Clothbound, 631 pages, subject index, 
282 illustrations. $36.00 


The first edition of this atlas appeared in 
1961 and immediately became a “best-seller.” 
It was comprehensive and authoritative, and 
` thus appealed to many ophthalmic surgeons, 
since they could review a variety ‘of pro- 
cedures and pick the most appropriate one 
for their patients. Shortly after the appear- 
ance of the text, the then senior author, 
Conrad Berens, died, and Harry King, his 
co-author, has now moved up to the senior 
position. He has had the good forturie to 
attract Joseph Wadsworth as co-author for 


_ this second edition and this has resulted in a 


great improvement in the sections on retinal 
and extraocular muscle surgery. Dr. King 


has also revised the entire section on corneal . 


transplants to make it more useful. Other 
changes include a discussion of cryosurgery 
in retinal and cataract surgery and ‘of vit- 


rectomy in aphakic transplants. (One hopes 


that in the next edition a word will be added 
on the usefulness of Flieringa rings in vit- 
rectomy procedures to keep the circular cor- 
neal wound from becoming a aa hori- 
zontal slit). 

The format remains the same, with the 
text on the left-hand side of each page and 
illustrations on the right. The latter are ex- 
cellent—half-tone drawings in large part— 
with photographs limited to illustrations of 
instruments, The size and total pagination 
have been kept about the same but the cost 
has increased by some 25%, which is not 
bad for a nine-year interval. In summary, if 
one is looking for a comprehensive surgical 
atlas, and does not own the first edition, he 
should by all means buy this second edition. 

David Shoch 


ADVANCES IN MICROCIRCULATION. Edited by 
H. Harders. Basel, S. Karger, 1970. Cloth- 
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- bound, 166 pages, 62 black-and-white fig- 

ures, five tables, $13.50 

This book, the third volume in the series, 
is comprised of seven papers, all in English. 
The first and longest paper, by Kroeger’ is 
an M.D. thesis which deals with the effect of 
intravenous fat emulsion on the microcir- 
culation of the pancreas and mesenteric adi- 
pose tissue of the rabbit. It provides histori- 
cal data on the subject of intravenously ad- 


-ministered fat emulsions and new experi- 


mental findings. For example, diminished 
capillary flow was thought to be due to a 
fat-conditioned rise in plasma flow resis- 
tance, and not fat embolization or aggrega- 
tion of blood cells. Prior observations, par- 
ticularly those dealing with conjunctival 
circulation, are questioned. 

The other six articles originate from 


. Branemark’s laboratory in Sweden. Nilsson 


evaluates the use of infra-red thermography 
and notes some of the pitfalls and problems 


‘inherent in this technique. Lundborg de- 


scribes an in vivo method for studying the 
microcirculation of peripheral nerve. Costa 
and Branemark contribute two articles on 
the microcirculation of the -cochlea, and 
these may be of interest to those studying the 
circulation of the eye. The authors noted 
periendothelial cells scattered all over the 
vessels, mainly at junctions of capillaries de- 
parting from feeding vessels, but they saw 
no sphincters and no contractions of the ves- 
sels. Plasma skimming was absent under 
normal conditions. They feel that microvas- 
cular constriction is not a regulatory mech- 
anism for the distribution of blood in the 
cochlea of the guinea pig. Lundskog and 


Branemark studied the microvascular prolif- 


eration produced by autologous graft of the 
nucleus pulposus. The concluding work, by 
Asano and Branemark, deals with the cardio- 
vascular and microvascular responses to 
smoking. Tobacco smoking causes numerous 
changes in human microcirculation, includ- 
ing vasoconstriction, decrease in blood flow 
rate, blocking of blood flow in nutritive cap- 
illaries, and shunting of blood from arterioles 





+ 
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to. venules by communicating anastomoses. 
Of interest was the observation that intake 
of a moderate amount of alcohol did not 
counteract the effect of tobacco smoking. 

This book will be of limited appeal to the 
practicing ophthalmologist, unless he wants 
to be convinced he should give up smoking. 
On the other hand, it is a valuable addition 
to the ever-expanding field of microcircula- 
tion. 

Paul Henkind 


OCULAR ANTI-INFLAMMATORY THERAPY. By 
Herbert T. Kaufman. Springfield, Charles 
C Thomas, 1970. Clothbound, 272 pages, 
75 illustrations, subject index. $19.00 
This small book reports the proceedings 

_ of a symposium of the National Eye. Insti- 


tute and contains the contributions of 38 par- 


ticipants selected on the basis of their per- 
sonal experience in this field. Many facts of 
obvious clinical importance are presented. 
For example, dexamethasone as dilute as 
0.005% is effective in the topical treatment 
of human external ocular disease, yet is es- 
sentially free of most toxic side effects. Con- 
‘commitant corticosteroid therapy may reduce 


scarring from infections of the eye, provid-- 


ing that adequate antibiotic therapy is used 
simultaneously and the patient is followed 
closely. Being relatively insoluble, cortisone 
and hydrocortisone fail to penetrate the eye 
and do not elevate intraocular pressure, yet 
have excellent external anti-inflammatory ac- 


tivity. Dissociation of the ocular hyperten- 


-sive and therapeutic responses is more diffi- 
cult in treatment of intraocular inflamma- 
tions, but may be partially achieved by using 
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more dilute concentrations (e.g., 0.01% dexa- 
methasone). l 

The basic pharmacologic principle that 
drugs have dose-response relationships 1s, 
of course, of great practical importance. Not 
only therapeutic efficacy, but also toxicity 
follow dose-response relationships. How- 
ever, the amount of a clinically uesful drug 
required for a therapeutic. response will us- 
ually not induce a toxic response. From a 
practical standpoint, therefore, the least 
amount of drug that will achieve the desired 
therapeutic response should always be used. 

As a specific example, 0.001% dexameth- 
asone drops five times daily will reliably 
prevent experimental corneal reactions, 
whereas lesser dosages fail to do so. Tensile 
strength of healing corneal wounds is im- 
paired by 0.1% dexamethasone drops 12 


‘times daily, but not by lesser doses. If de- 


layed till the seventh postoperative day, 
corticosteroid therapy does not impair cor- 
neal wound healing. The clinical implications 
of these dose relationships are obvious inso- 
far as they relate to avoidance of toxicity. A 
less apparent implication is that corticoste- 
roid over-treatment is probably the clinical 
rule rather than the exception, to the detri- 
ment of the patient. “More is not necessarily 
better” applies not only to vitamins, but also 
to corticosteroids. 

In addition to considering the effects of 
various corticosteroids, this symposium also 
discussed nonsteroid  anti-inflammatory 
agents stich as the antimetabolites, antilym- 
phocyte serum, indomethacin, phenylbuta- 
zone, salicylates, and dimethylsulfoxide. Ap- 


parently the indications for use of these 


agents in preference to corticosteroids is 
quite limited. . 
William H. Havener 
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CRYOMARCATION LINE AND PIGMENT MI- 
GRATION AFTER RETINAL CRYOSURGERY. 
Sudarsky, R. D. and Yannuzzi, L. A. 
(Manhattan Eye, Ear and Throat Hospi- 
tal, 210 E. 64th St., New York 10021), 
Arch. Ophth. 83:395-401, Apr., 1970. 


Some degree of pigment migration invari- 
ably follows cryosurgery of the retina. Imme- 
diately upon thawing, pigment granules lysed 
from the pigment epithelium of the choroid 


may migrate through the retinal tear and into 


the vitreous. Pigment migration may also oc- 
cur through the subretinal fluid to form a de- 


posit behind the macula, or a pigmented line 


Tepresenting the farthest advance of the reti- 
nal separation. Pigment deposited in the foveal 
area may impair macular function. The impor- 
tant difference between cryopexy and dia- 
thermy applications to the choroid is the appar- 
ent absence of coagulation of the tissue pro- 
‘teins in the cryosurgical lesion. The complica- 
tions of pigment migration are perhaps the 
most serious observed with the cryosurgical 
method. (7 figures, 6 references)—Authors’ 
abstract 


PTERYGIUM TISSUE CULTURE HISTOIMMU- 
NOLOGICAL STUDY. Levy, W. J., Levy, J. 
and Clapper, W. E. (Lovelace Foundation 
for Medical Education and Research, Al- 
buquerque, N.M.), Arch. Ophth. 83 :402- 
405, Apr., 1970. 


The ability of pterygium tissue to grow 
when attached to glass or plastic surfaces has 
been studied. This growth was achieved in 
over 50% of the pathological tissues, com- 
pared to 5% of normal contro! tissues. At sur- 
gery, without microscopic identification, the 
pterygium was divided into a corneal and a 
conjunctival portion. Growth rates of these 


portions were determined by several methods. 


Conjunctival pterygium tissue grew faster in 
the early stages but more slowly in the later 
stages than the corneal portion. No relation of 
growth rate and the age of the patient was 
found. The methods used appeared to be accu- 
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rate enough to evaluate the effects of various 
physical and chemical agents on pterygium tis- 
sue growth in vitro. No circulating antibodies 
to pterygium tissue were found in patients se- 
rum using the tanned cell hemagglutination 
technique. (5 tables, 2 references )—Authors 
abstract 


FOVEOLAR SPLINTER AND MACULAR WISPS 
Daily, L. (Daily Eye Clinic, Houston 
Texas), Arch. Ophth. 83 :406-411, Apr. 
1970. | 


Biomicroscopically in focal illuminatior 


through the Goldmann contact lens, I have 


found in many elderly and five adult eyes = 
splinter of retinal tissue protruding from the 
foveal pit, and in two eyes wisps of white tis- 
sue from the macular surface. Detachment oi 
the posterior hyaloid membrane of the vitreous 


from the macula was present in each case. In 


the elderly patients the vitreous was collapsed 
Visual acuity of these eyes was reduced little 
or none. Some patients complained of slight 
distortion of vision of the affected eye. Trac- 
tion of the detaching posterior hyaloid mem. 
brane on the retina. probably produces the 
splinter and wisps. (4 figures, 4 references)— 
Author’s abstract 


EARLY RECEPTOR POTENTIAL IN DOMI 
NANTLY INHERITED RETINITIS PIGMEN- 
Tosa. Berson, E. L. and Goldstein, E. B 
(Massachusetts Eye and Ear Infirmary 
243 Charles St., Boston 02114), Arch 
Ophth. 83:412-420, Apr., 1970. 


Seven children and one adult with domi. 
nantly inherited retinitis pigmentosa have 
early receptor potentials (ERP) that are de- 
creased in amplitude compared with normal 
These abnormal ERP amplitudes localize a de- 
fect in the receptor outer segments. All five 
children with dominantly inherited retiniti: 
pigmentosa with complete penetrance havı 
faster-than-normal ERP recovery rates during 
dark adaptation. This acceleration of ERP re 
covery compared to normal must be caused b: 
something more than loss of the rod ERP am 
appears to be due to abnormal cone function 
In the two children with dominantly inherite: 
retinitis pigmentosa with reduced penetrance 
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marked delays exist in the time course of the 
rod and cone b-waves of the electroretino- 
gram, whereas the latency to peak of the cor- 
nea-negative phase (R2) of the ERP is nor- 


mal or slightly shorter than normal. (8 figures, ~ 


29 references )—Authors’ abstract 


ENCLOSED BAYS OF THE ORA SERRATA. 
Spencer, L. M., Foos, R. Y. and 
Straatsma, B. R. (Jules Stein Eye Insti- 
tute, UCLA School of Medicine, Los An- 
geles 90024), Arch. Ophth. 83 :421-425, 
Apr., 1970. 


The relationship between enclosed or par- 
- tially-enclosed ora bays and retinal tears was 
studied in 1,000 consecutive autopsy eyes. En- 
closed ora bay was present in 4.0% and par- 
tially-enclosed ora bay in 0.6% of eyes. Retinal 
tear was associated with 16.7% of either type 
of ora bay, and occurred posterior to and me- 
ridionally aligned with such bays. All such 
tears occurred at the posterior border of the 


vitreous base and were a consequence of pos- . 


terior vitreous detachment. Retinal tears asso- 


ciated with enclosed or partially-enclosed ora - 


bays were present in 0.5% of the 1,000 eyes 
examined. (8 figures, 3 references )—Authors’ 
abstract 


OPHTHALMIC MANIFESTATIONS OF SUB- 
ACUTE SCLEROSING PANENCEPHALITIS. 
Robb, R. M. and Watters, G. V. (Chil- 
dren’s Hospital Medical Center, 300 
Longwood Ave., Boston 02115), Arch. 
Ophth. 83:426-435, Apr., 1970. 


Case histories of eight patients with sub- 
acute sclerosing panencephalitis are presented, 
with emphasis on ocular manifestations of the 
disease. This illness, familiar to European 


ophthalmologists, is previously unreported in’ 


the American ophthalmic literature. Focal 
chorioretinitis was present in four of the eight 
patients and was the most striking ocular man- 
ifestation. Nystagmus, cortical blindness, pa- 
pilledema, and optic atrophy were also present 
in some patients, There is evidence that a 
myxovirus, probably that of rubeola, is the eti- 
ologic agent of this encephalitis; serologic and 
other tests to identify other etiologies for the 
chorioretinitis were negative except for possi- 
bly coincidental toxoplasmic infections in two 
patients. Further clarification of the retinal le- 
sions awaits histopathologic study of affected 
eyes. (8 figures, 1 table, 33 references})—Au- 
thors’ abstract 
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HiIsTOoLoGY OF CATARACT EXTRACTIONS. 
Flaxel, J. T. (University of Oregon Med- 
ical School, Portland, Ore.), Arch, Ophth. 
83:436-444, Apr., 1970. 


Collagen deposition in healing stromal 
wounds under limbus-based flaps was studied 


- in nine human eyes obtained postmortem from 


1 to 46 days after senile cataract extraction. 
Collagen was present under the flap in the five 
day specimen, but was not seen bridging the 
stromal wound except in specimens 15 days or 
longer after surgery. In the 46 day specimen 
stromal wound collagen was still not mature or 
well remodeled. A unique specimen obtained 
only 25 hours after cataract extraction by 
cryoprobe with enzymatic zonulolysis had en- 
dothelial damage and stromal edema related to 


` inadvertent corneal cryoadhesion. Zonule en- 


trapment and iris wound exudate were found, 
in addition to other interesting histological 
findings. Clinical implications are discussed. 
(10 figures, 25 references)—-Author’s abstract 


ORBITAL PRESENTATION OF AN ETHMOIDAL 
= ENCEPHALOCELE, REPORT OF A CASE OF A 
62-YEAR-OLD WOMAN. Leone, Jr., C. R. 
-` and Marlowe, J. F. (University of Texas 
Medical School at San Antonio), Arch. 
Ophth. 83:445-447, Apr., 1970. l 
The encephalocele was manifested by the 
abrupt appearance of a mass in the superior 
nasal area of the right orbit, displacement of 


the globe and restriction of upgaze. (6 figures, 
5 references)— Joel G. Sacks 


ÅN AIR-CONDITIONED ADJUSTABLE TABLE 


FRAME FOR EYE SURGERY. Weisman, H., 
Christensen, R. E.. and Dillon, J. B. 
(UCLA School of Medicine, Los Angeles, 
Calif.), Arch. Ophth. 83:448-449, Apr., 
1970. 


CATARACT ASPIRATION. Delaney, Jr, W. V., 
Goeller, A. and Nilan, M. (State Univer- 
sity of New York Upstate Medical Cen- 
ter, Syracuse), Arch. Ophth. 83:450, 
Apr., 1970. 


A foot-operated unit has been devised to 
control operating room suction for use in cata- 
ract aspiration procedures. (3 figures, 4 refer- 
ences)—Joel G. Sacks | 
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EPINEPHRINE EFFECTS ON CORNEAL CELLS 
IN TISSSUE CULTURE. Krejci, L. and Harri- 
son, R. (Manhattan Eye, Ear, and Throat 
Hospital, New York), Arch. Ophth. 83: 
451-454, Apr., 1970. 


Rabbit, dog, and human corneal epithelium 
was studied in tissue culture for the effect of 
epinephrine at 0.001% concentration. Degen- 
erative changes in the epithelial cells appeared 
within 24 to 48 hours. Loosened cells and in- 
creased optical density of cell nuclei were 
followed by increased granularity and vacuo- 
lation. Melanin or melanin-like material was 
deposited after 216 to 240 hours, and there was 
formation of giant vacuoles. The pigment was 
not only extracellular but present in the cyto- 
plasm and nuclei. (6 figures, 9 references )— 
Authors’ abstract 


ENHANCEMENT OF THE INFECTIVITY TITER 
OF ADENOVIRUS TYPE 8. Golden, B. and 
McKee, A. P. (University Hospitals, 
University of Iowa, Iowa City 52240), 
Arch. Ophth. 83:455-457, Apr., 1970. 


A successful attempt was made to increase 
the infectivity titer of the prototype (TRIM) 
strain of adenovirus type 8, an etiological 
agent for epidemic keratoconjunctivitis. By 
use of a washing technique, it was possible to 
raise this titer by four logarithmic dilutions. 
Differential ultra-centrifugation indicates that 
the infected particles are brought down at 
30,000 rpm with an inhibitor remaining in a 
supernatant fluid. This inhibitor is somewhat 
sensitive to the action of a-chymotrypsin, but 
not trifluorotrichloroethane (Genetron). Co- 
infection of adenovirus type 8 and Myco- 
plasma results in adenovirus type cytopathic 
effects up to a 10 dilution. (1 table, 6 refer- 
ences )—Authors’ abstract 


VITREOUS HEMORRHAGE: AN EXPERIMENTAL 
STUDY. 1. A MACROSCOPIC AND ISOTOPIC 
STUDY OF THE EVOLUTION OF WHOLE 
BLOOD AND HEMOGLOBIN, Regnault, F. R. 
(Library, Retina Foundation, 100 Charles 
River Plaza, Boston 02114), Arch. Ophth. 
83 :458-465, Apr., 1970. 

Through photographic and isotopic analysis, 
this study of experimental intravitreous hem- 
orrhages traces the fate of red blood cells af- 


ter injection of whole blood and hemoglobin 
into rabbit vitreous. The vitreous is almost en- 
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tirely translucent two months after hemoglo- 
bin injection, but 25% of ferric chloride Fe" 
remains within the eye. Comparing photo- 
graphs of experimental intravitreous hemor- 
rhages with spontaneous intravitreal hemor- 
rhages in humans shows that the two types are 
similar. (4 figures, 11 references)—-Author’s 
abstract 


VITREOUS HEMORRHAGE: AN EXPERIMENTAL 
STUDY. II. HEMOGLOBIN DEGRADATION. 
Regnault, F. R. (Library, Retina Founda- 
tion, 100 Charles River Plaza, Bostor 
02114), Arch. Ophth. 83:466-469, Apr. 
1970. 


Using isotopes, this study traced hemoglobir. 
breakdown products after hemoglobin injec: 
tion into rabbit vitreous. Elimination of break- 
down products was rapid during the first week 
and after one month only 10% of the initial 
radioactivity was detected. Chromatography 
strongly suggests that a bilirubin-like product 
is present 18 days after injection. (4 figures, 2 
tables, 12 references)—-Author’s abstract 


VITREOUS HEMORRHAGE: AN EXPERIMENTAL 
STUDY. JIT. EXPERIMENTAL DEGENERA- 
TION OF THE RABBIT RETINA INDUCED BY 
HEMOGLOBIN INJECTION INTO THE VITRE- 
ous. Regnault, F. R. (Library, Retin: 
Foundation, 100 Charles River Plaza 
Boston 02114), Arch. Ophth. 83:470-474 
Apr., 1970. 


Early degeneration of the rabbit retina after 
hemoglobin injection into the vitreous was 
studied by light and electron microscopy 
Structural changes including a  pyknotic 
change in rod nuclei and early rod degenera- 
tion were apparent three days after injection. 
Electron-dense bodies began to appear within 
the degenerating pigment epithelium cells on 
the seventh day. These bodies may be degener- 
ating products of outer rod segments. (4 fig- 
ures, 18 references)—-Author’s abstract 


CELLULAR HYPERSENSITIVITY IN THE COR 
NEA. Howes, E. L. (Department of Pa- 
thology, University of California Schoo. 
of Medicine, San Francisco General Hos- 
pital, San Francisco), Arch. Ophth. 83. 
475-488, Apr., 1970. 


Guinea pigs with cellular (delayed) hyper- 


VOL. 71, NO. 2 


sensitivity to the protein ferritin and to bacille 
calmette Guérin (BCG) vaccine were chal- 
lenged intracorneally. Clinically and by light 
microscopy, the timing of the response and the 
character of the cellular infiltrate were similar 
in both instances. An electron microscopic 
study was made of the limbus and limbal cell 
population at varying times following chal- 
lenge in the ferritin-sensitized animals. Quan- 
titative analysis of the cell population at the 
limbus was made, and several features of the 
response have been emphasized. Characteris- 
tics of the reaction were: the presence of large 
numbers of histiocytes early in the reaction; 
intercellular ederna and inflammation of the 
conjunctival epithelium; nodular aggregates 
of lymphoid cells; and the small number of 
“activated” lymphoid elements present. These 
findings were discussed and related to known 
mechanisms of cellular hypersensitivity. (9 
figures, 2 tables, 44 references )—Author’s ab- 
stract 


ELECTRICAL IMPEDANCE OF OCULAR COATS 
DURING DIATHERMY APPLICATIONS, de- 
Guillebon, H. F., Eng, D. and Elzeneiny, 
I. (Library, Retina Foundation, 100 
Charles River Plaza, Boston 02114), 
Arch. Ophth. 83 :489-503, Apr., 1970. 


The effect of voltage and time of application 
on the electrical impedance of ocular tissues 
was studied during surface diathermy on pig- 
mented rabbits. During the application, the re- 
sistive and capacitive components of the impe- 
dance dropped due to an increase in the tem- 
perature of the tissues. This drop increased 
with the voltage applied and contributed to 
heat the tissues to a much greater extent than 
would be expected. After diathermy applica- 
tion, a new impedance measurement at the ap- 
plication site gave a higher value, indicating 
drier tissue and so-called crust formation. This 
crust increased with the voltage. In order to 
produce the same degree of chorioretinal burn, 
the electrical power required was higher for 
shorter times of application resulting in more 
destruction of sclera. However, the spread of 
heat in sclera is lessened with shorter applica- 
tion times. (15 figures, 4 tables, 10 references) 
—Authors’ abstract 


HYPERPYRUVICEMIA WITH HYPER-ALPHA- 
ALANINEMIA. Podos, S. M. (National In- 
stitute of Neurological Diseases and 
Stroke, NIH, Bethesda, Md.), Arch. 
Ophth. 83 :504-505, Apr., 1970. 
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An eight-year-old boy had cerebellar and 
choreoathetoid movement disorder associated 
with stress or febrile illnesses. Eye signs elic- 
ited near the termination of an acute attack 
consisted of random, irregular, multi-direc- 
tional, bilateral eye movements. (7 
references )—Joel G. Sacks 


ARCHIVES OF OPHTHALMOLOGY 


VoLUuME 83 May, 1970 NuMBER 5 


ERECTING PRISM ATTACHMENT FOR INDI- 
RECT OPHTHALMOSCOPES. Schirmer, K. 
and Shea, M. (St. Mary’s Hospital and 
McGill University, Montreal), Arch. 
Ophth. 83:529-532, May, 1970. 


Prismatic inverters are used to erect the in- 
verted image of indirect ophthalmoscopy. Bin- 
ocular and monocular indirect ophthalmo- 
scopes can be equally well adapted to yield up- 
right imagery. The inverter fits only to the 
central area of field that is congruous with the 
hand-held lens. With the lens in place for indi- 
rect ophthalmoscopy, the image and the sur- 
rounding field yield upright imagery. (5 fig- 
ures, 5 references )—Authors’ abstract 


THE INFLUENCE OF SURGICAL PROCEDURE 
ON STRABISMIC AMBLYOPIA. Vereecken, E. 
(Lange Steenstraat 21, 9000 Ghent, Bel- 
gium), Arch. Ophth. 83:533-535, May, 
1970. 


A. detailed report is presented on the first 
published case of a concomitant squint in an 
adult, with deep amblyopia with eccentric fixa- 
tion in the left eye, in which operative inter- 
vention alone normalized inhibition, fixation 
and correspondence simultaneously. The 
mechanism of this normalization is explained. 


_(7 references )—Author’s abstract 


INTRAOCULAR NOCARDIOSIS. Meyer, S. L., 
Font, R. L. and Shaver, R. P. (Ophthal- 
mic Pathology Branch, Armed Forces In- 
stitute of Pathology, Washington, D.C. 
20305), Arch. Ophth. 83 :536-541, May, 
1970. 


Two new cases of endogenous nocardial en- 
dophthalmitis and the first case of postopera- 
tive nocardial infection following cataract ex- 
traction are reported. The two patients with 
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endogenous infection (cases 2 and 3) clint- 
cally presented a paracentral or central cho- 
rioretinitis. One of these patients (case 3) 
died with disseminated nocardiosis. (6 ah 
28 references )—Authors’ abstract 


FURTHER STUDIES ON THE PATHOPHYSIOL- 
OGY OF KERATITIS SICCA OF. ROLLET. 
Brown, S. I. (New York Hospital, 525 E. 
68th St., New York 10021), Arch. Ophth. 
83 :542-547, May, 1970. 


Observations made in 1936 by Rollet are re- 
confirmed and elaborated. The factors found 
to be associated with spot-wise drying of the 
tear film were reduced tear volume, irregulari- 
ties of the corneal surface, widened palpebral 
fissures, and abnormalities of the lid margin 
which prevented efficient blinking motions. 
When the corneal sensation was normal, this 
tear-film drying stimulated blinking. However, 


` when drying occurred in patients with reduced 


corneal sensation, blinking was delayed, the 
epithelium was desiccated, and erosions could 
be seen. This form of keratitis sicca was most 
common in the aged and could occur. with a 


normal tear volume, especially in those pa- . 


tients with wide palpebral fissures. (6 figures, 
11 references )—Author’s abstract 


THE RADIOACTIVE PHOSPHORUS UPTAKE TEST ' 


IN DIAGNOSIS OF UVEAL MELANOMA. Ha- 
gler, W. S., Jarrett, W. H. and Hum- 
phrey, W. T. (Emory University Clinic, 
1365 Clifton Rd. N.E., Atlanta 30322), 
Arch. Ophth. 83 :548-557, May, 1970. 


Radioactive phosphorus uptake studies have 
proved useful in the differential diagnosis of 


_ mass lesions of the posterior uveal tract. The 


authors describe a modification in technique, 
stressing precise localization of the lesion by 
indirect ophthalmoscopy and accurate posi- 
tioning of the counting probe directly over the 


lesion. There were 41 posterior choroidal le- . 


sions studied with no false positive results and 
only two false negative tests. Hemangiomas, 
choroidal hematomas, and benign retinal vas- 
cular tumors can be distinguished from malig- 
nant lesions by means of this test. The radio- 
active phosphorus uptake test was not found to 
be helpful in iris tumors.. (22 figures, 1 table, 


27 references )—Authors’ abstract 


BUTTERFLY-SHAPED PIGMENT DYSTROPHY OF 
THE FOVEA. Deutman, A. F., van Blomme- 
stein, J. D. A., Henkes, H. E., Waarden- 
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burg, P. J. and Solleveld-vanDriest, E. 
{Eye Hospital, 180 Schiedamse Vest, Rot- 
terdam, the Netherlands}, Arch. paa 
83 :558-569, May, 1970. 


Four of five white brothers and a son.of one 
of them were found to have peculiar, bilateral, 
butterfly-shaped pigment dystrophy of the fo- 
vea. Their cases have been followed up since 
1965. Three of them have normal visual acu- 
ity, and two have: a slightly diminished visual 
acuity. Four of the five affected individuals 
have a pathological electro-oculogram, . which 
reflects a diffuse abnormality of the retina. At 
funduscopy only two of the five affected sub- 
jects have peripheral alterations. Probably this 
condition is transmitted as an autosomal domi- 
nant. (13 figures, 25 references)—Authors’ 
abstract 


MERIDIONAL REFRACTOMETRY. Brubaker, 
R. F., Reinecke, R. D. and Newman, J. S. 
(Ophthalmology Branch, National Insti- 
tute of Neurological Diseases and Stroke, 
Bethesda, Md. 20014), Arch. Ophth. 83: 

- 570-573, May, 1970. 


Three methods for simplifying the solution 
of the equations used in meridional refractom- 
etry are outlined: solution by time- sharing, 
multiple-access digital computers; solution by 
special-purpose analogue computer; and solu- 
tion by nomogram. The advantages and the 
disadvantages of each method are discussed. It 
is suggested that a special-purpose analogue 
computer is the most feasible data reduction 
device for meridional refractometry. (3 fig- 
ures, 1 reference )—Authors' abstract 


T 


ACQUIRED SIXTH-NERVE PARESIS IN CHIL- 
DREN. Robertson, D. M., Hines, J. D. and 
Rucker, C. W. (Mayo Clinic, Rochester, 
Minn. 55901), Arch. oo 83 :574-579, 
May, 1970. 


. Ina review of 133 cases of isolated acquired 
sixth-nerve paresis in the pediatric age group, 
six etiologic categories were analyzed sepa- 
rately. More than a third of the cases were 
due to tumor; in the cases of tumor it was fre- 
quently noted that there was a history of 
trauma or there were findings suggestive of an 
infectious process. Of the ten cases with Gra- 
denigo’s syndrome, three were later discovered 
to have tumor. The presence of chronic papil- 
ledema and fifth-nerve involvement suggested 
tumor. Though the prognosis for the tumor 
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group was poor, the patients whose disorder 
was due to trauma or inflammation often had 
complete spontaneous resolution of the nerve 
paresis. (2 tables, 4 references)—Authors’ ab- 
stract 


THE MATSUI COLOR FLUORESCEIN ANGIOG- 
RAPHY TECHNIQUE. Hendrickson, P. H., 
Oniki, S. and Elliott, J. H. (Vanderbilt 
University Hospital, Nashville, 
37203), Arch. Ophth. 83 :580-583, May, 
1970. 


Color fluorescein angiography has been re- 
fined by Dr. Kohji Matsui who has employed 
readily-available Kodak Wratten filters and 
Kodak film to obtain more natural fundus 
color, while retaining excellent excitation of 
fluorescein. The authors have adapted the 
Matsui technique to the Zeiss fundus camera 
to produce color fluorescein angiograms which 
we feel will be valuable in differentiating be- 
tween true and pseudofluorescence in fluores- 
cein angiography. (3 figures, 5 references )— 
Authors’ abstract 


ANATOMIC AND RADIOGRAPHIC ANALYSIS OF 
THE OPTIC CANAL AND ORBITAL APEX. Pot- 
ter, G. D. and Trokel, S. L. (Department 
of Radiology, Columbia-Presbyterian 
Medical Center, 622 W. 168th St., New 
York 10032), Arch. Ophth. 83 :584-587, 
May, 1970. 


Hypocycloidal tomograms were obtained at 
every millimeter of a cadaver head positioned 
so that the axis of the optic canal was perpen- 
dicular to the radiographic film. Without 
change of position, the head was frozen and 
sliced. Four l-mm thick sections of the optic 
canal and orbital apex were obtained. A direct 
comparison between the contact radiograph of 
each anatomic section was made and its corre- 
sponding tomogram taken when the head was 
intact, pointing out the anatomic structures. 
On the tomogram at the orbital end of the op- 
tic canal, an artifactual shadow cast by the 
thick heavy optic strut was noted. An artifac- 
tual shadow at the orbital apex appearing to 
close the superior orbital fissure was noted 
also; this artifactual shadow is cast by the lat- 
eral wall of the orbit. (5 figures, 1 reference) 
—Authors’ abstract 


HEMORRHAGIC MACROCYST OF THE RETINA. 
Ruiz, R. S. (1121 Hermann Professional 


Tenn. ` 
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Bldg. Houston 77025), Arch. Ophth. 83: 
588-590, May, 1970. 


This was clinically diagnosed as a malignant 
melanoma. The characteristics of retinal ma- 
crocysts are briefly reviewed. (2 figures, 3 ref- 
erences )—-Edward U. Murphy 


ECCRINE ACROSPIROMA (POROSYRINGOMA) 
OF THE EYELID. Ferry, A. P. and Haddad, 
H. M. (Mount Sinai School of Medicine, 
Fifth Ave. and 100th St., New York 
10029), Arch. Ophth. 83:591-593, May, 
1970. 


These lesions are so named because they 
arise from the ducts of eccrine sweat glands, 
spiroma referring to an adenoma of sweat 
glands and acro signifying that it arises from 
the topmost portion, namely the duct. A case is 
reported. (4 figures, 1 reference )—Edward 
U. Murphy 


OCULAR COMBINED NEVUS. Johnson, B. L. 
(Eye and Ear Hospital of Pittsburgh, 230 
Lothrop St., Pittsburgh 15213), Arch. 
Ophth. 83 :594-597, May, 1970. 


This case report describes the unusual asso- 
ciation of a choroidal nevus with a localized 
area of proliferation of dendritic melanocytes 
within the sclera which resulted in a deeply 
pigmented lesion visible externally. (3 figures, 
13 references )—Edward U. Murphy 


FIXATION OF ORBITAL FLOOR IMPLANTS. 
Smith, B. and Putterman, A. M. (111 N. 
Wabash Ave., Chicago 60602), Arch. 
Ophth. 83 :598, May, 1970. 


A tongue of the implant is placed in the an- 
terior aspect of the fracture to prevent its mi- 
gration over the orbital rim. This makes un- 
necessary drilling into the orbital rim and su- 
turing the implant in place. (1 figure, 3 refer- 
ences )—-Edward U. Murphy 


ORBITAL INFUSION OF STEROIDS IN THE RAB- 
BIT. Levine, N. D. and Aronson, S. B. 
(San Francisco General Hospital, 100] 
Potrero Ave., San Francisco 94110), 
Arch. Ophth. 83:599-607, May, 1970. 
Qualitative distribution studies by periocular 


injection of radiopaque media demonstrate the 
preferability of retrobulbar injection to the 
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other evaluated routes of drug administration. 
In comparative steroid uptake studies by the 
dual radioisotope technique, ocular uptake of 
orbitally introduced cortisol was greater than 
that of intravenously introduced cortisol. 
These studies indicate the feasibility of this 
method for maximal therapy in the posterior 
eye. (9 figures; 1 table, 20 references)—Au- 
thors’ abstract l 


LASER-INDUCED CATARACT. Leibowitz, H. M. 
and Luzzio, A. J. (Boston University 
School of Medicine, 80 E. Concord St., 
Boston 02118), Arch. Ophth. 83 :608-612, 
May, 1970. 


Ocular exposure to high levels of unfocused, 
pulsed, ruby laser radiation results in cataract 
formation when pupillary miosis is induced 
prior to irradiation. The clinical course and 
characteristics of these lens opacities, and of 
the accompanying ophthalmic sequelae, are de- 
scribed. (1 table, 18 references)—-Authors’ ab- 
stract 


SUTURELESS SCLERAL BUCKLING. Calabria, 
G. A., Pruett, R. C., Refojo, M. F. and 
Schepens, C. L. (Library, Retina Founda- 
tion, 100 Charles River Plaza, Boston 
02114), Arch. Ophth. 83:613-618, May, 
1970. 


Isobutyl 2-cyanoacrylate surgical adhesive 
was combined with silicone, gelatim, poly(2,3- 
dihydroxypropyl methacrylate) (PGMA), 
and poly (2-hydroxyethyl methacrylate) 
(PHEMA) to investigate sutureless scleral 
buckling techniques. Good results were ob- 
tained in rabbits. The unique characteristics of 
tissue adhesives and hydrogels and their po- 
tential applications in retinal detachment sur- 
gery are discussed. (6 figures, 23 references) 
—-Authors’ abstract 


SEALING CHOROIDAL PERFORATIONS WITH 
CYANOACRYLATE ADHESIVES. Seelenfreund, 
M. H., Refojo, M. F. and Schepens, C. L. 
(Library, Retina Associates, 100 Charles 
River Plaza, Boston 02114), Arch. Ophth. 
83 :619-625, May, 1970. 


A method of sealing choroidal perforations 
using isobutyl cyanoacrylate adhesive is de- 
scribed. The adhesive can be applied by itself 
-using a polyethylene applicator, or it can be 
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used to glue on a silicone patch depending on 
the size of the perforation. The glue has good 
strength and appears to be relatively nontoxic 
to the ocular tissues when used in small 
amounts. Possible uses of adhesive in retinal 
detachment surgery are proposed. (8 figures, 
17 references )—Authors abstract 


Laszto DE BrLasxovics. Linksz, A. (Manhat- 
tan Eye, Ear, Nose and Throat Hospital, 
New York), Arch. Ophth. 83:626-628 
May, 1970. 


A brief biography.—Joel G. Sacks 


HEREDITARY RETINOSCHISIS AND EARLY 
HEMERALOPIA. MacVicar, J. E. and Wil- 
brandt, H. R. (Indiana University School 
of Medicine, Indianapolis), Arch. Ophth- 
83 :629-636, May, 1970. 


Two cases of hereditary hyaloideoretinal de- 
generation with idiopathic retinoschisis and 
early hemeralopia (Goldmann-Favre type) are 
reported. The literature is reviewed and the 
differential diagnosis discussed. In addition to 
the typical syndrome, an unusual angiomato- 
sis-like tumor in one case and a lamellar macu- 
lar hole in the other were found. A possible 
heterozygous trait in the form of grouped-like 
pigmentation was discovered in two females, 
who were otherwise unaffected. (9 figures, 21 
references )—~Authors’ abstract 


CORNEA AND SCLERA. Laibson, P. R. (Cor- 
nea Service, Wills Eye Hospital and Re- 
search Institute, 1601 Spring Garden St., 
Philadelphia 19130), Arch. Ophth. 83: 
637-057, May, 1970. 


This review is limited to papers on virus 
diseases of the cornea. (110 references )—Ed- 
ward U. Murphy 
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PERIPHERAL CORNEAL OPACIFICATION AND 
SKELETAL DEFORMITIES. Brown, S. I. and 
Kuwabara, T. (New York Hospital-Cor- 
nell Medical Center, New York), Arch. 
Ophth. 83 :667-677, June, 1970. 


Two female siblings, ages 5 and 13, had con- 


t 
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ditions diagnosed as mucopolysaccharidosis by 
the presence of increased mucopolysaccharides 
of the skin culture of the sisters and both par- 
ents. In addition to many signs common to the 
muçopolysaccharidoses, they had severe pro- 
gressive intraarticular joint destruction and 
peculiar progressive peripheral annular cor- 
neal opacifications. The later signs indicate 
that these sisters represent a new mucopolysac- 
charidosis. (13 figures, 1 table, 16 references) 
—Authors’ abstract 


LIPID KERATOPATHY. I. AN ELECTRON MI- 
CROSCOPIC STUDY. Jack, R. L. and Luse, 
S. A. (Institute of Ophthalmology, 635 
W. 165th St., New York 10032), Arch. 
Ophth. 83 :678-691, June, 1970. 


Light and electron microscopic studies were 
carried out on a specimen of early lipid kera- 
topathy obtained at the time of lamellar kera- 
toplasty. The corneal stroma was heavily vas- 
cularized. Blood vessels were abnormal, with 
dense bodies in the endothelial cell cytoplasm 
and prominent reduplication of basement 
membranes. Lipid was present both intracellu- 
larly and extracellularly, resulting in marked 
stromal disorganization. Keratocytes showed 
degenerative changes. Abnormal nerve bundles 
were present in the midportion of corneal 
stroma. The cytoplasm of Schwann cells sur- 
rounding unmyelinated axons contained dense 
lysosomes and was irregularly indented by va- 
cuolated, electron-dense amorphous material. 
Lymphocytes and plasma cells were numerous 
between corneal lamellae, and macrophages 
partially surrounded vessels. (13 figures, 10 
references)}—Authors abstract. 


TEMPORAL ARTERITIS. I], ELECTRON MICRO- 
SCOPIC STUDY ON CONSECUTIVE BIOPSIES. 
Kuwabara, T. and Reinecke, R. D. (Howe 
Laboratory of Ophthalmology, 243 
Charles St., Boston, Mass. 02114), Arch. 
Ophth. 83:692-697, June, 1970. 


Consecutive biopsies were studied electron 
microscopically on three temporal arteritis pa- 
tients. All biopsies showed a combination of 
pathological changes of various stages of the 
disease with confirmation of the smooth mus- 
cle cell involvement. Biopsies obtained in the 
clinically acute periods showed inflammatory 
elements predominantly. Later biopsies of the 
same patient showed granulomatous reactions 
and muscular regeneration. (8 figures, 3 refer- 
ences )-—Authors’ abstract 
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A METHOD OF OPTIC CANAL RADIOGRAPHY.. 
Trokel, S. L. and Potter, G. D. (Institute 
of Ophthalmology, 635 W. 165th St., New 
York 10032), Arch. Ophth. 83:698-699, 
June, 1970. 


An alignment device to facilitate taking op- 
tic canal radiographs is described. It is de- 
signed to be used as an accessory for standard 
radiographic head units. The device has 
proven to be an extremely rapid method for 
the preparation of symmetrically placed optic 
canal radiographs. (1 figure, 1 reference )— 
Authors’ abstract 


DETECTION OF MELANIN IN CHOROIDAL TU- 
Mors. ‘Suckling, R. D. and Donaldson, 
K. A. (Christchurch Hospital, Private 
Bag, Christchurch, New Zealand), Arch. 
Ophth. 83:700-703, June, 1970. 


The use of Ektachrome infrared aero film is 
recommended in fundus photography to reveal 
melanin, especially to differentiate choroidal 
melanomata from metastases and other lesions 
containing no extra melanin. Melanin shows 
up dark brown while blood shows up yellow, 
provided the correct exposure is used. (6 fig- 
ures, 2 references )—Authors’ abstract 


SILICONE INJECTION IN RETINAL DETACH- 
MENT. Cockerham, W. D., Schepens, 
C. L. and Freeman, H. M. (Library, Reti- 
na Associates, 100 Charles River Plaza, 
Boston 02114), Arch. Ophth. 83:704-712, 
June, 1970. 


Silicone injection was used to treat 100 
cases of retinal detachment: 68 eyes with mas- 
sive pre-retinal retraction (MPR); 25 with a 
giant retinal break and MPR; and 7 with a gi- 
ant retinal break, without MPR, whose poste- 
rior retinal flap could not be unrolled. Anatom- 
ically successful reattachment of the retina 
was obtained in six (9%) of the 68 eyes, two 
(8%) of the 25, and three (43%) of the 
seven. Improvement of visual function in these 
successes was equivocal. Preoperative exami- 
nation, surgical techniques, and postoperative 
appearance of silicone are described. Recur- 
rent retinal detachment, proliferation, and 
opacification of preretinal membranes around 
the silicone bubble, cataract formation, and 
corneal opacification were frequent late com- 
plications. (4 figures, 4 tables, 11 references) 
—Authors’ abstract 
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VITREOUS SURGERY. III. INTRAOCULAR BAL- 
LOON: INSTRUMENT REPORT. Couvillion, 
G. C., Freeman, H. M. and Schepens, 
C. L. (Library, Retina Foundation, 100 
Charles River Plaza, Boston 02114), 
Arch. Ophth. 83:713-714, June, 1970. 


An instrument has been developed with a 
balloon at its tip, which is useful for surgery 
within the vitreous cavity. Accurate inflation 
is controlled by a microsyringe. As the balloon 
is being deflated prior to removal from the vit- 
reous cavity, its volume occupying space is re- 
placed by air or saline injected through one of 
the barrels of a double barreled cannula. (4 
figures, 2 references)—-Authors’ abstract ` 


VITREOUS SURGERY. IV. INTRAOCULAR BAL- 
LOON: CLINICAL APPLICATION. Freeman, 
H. M., Couvillion, G. C. and Schepens, 
C. L. (Library, Retina Foundation, 100 
Charles River Plaza, Boston 02114), 
Arch. Ophth. 83:715-721, June, 1970. 


A vitreous probe with an inflatable latex 
balloon at its tip is described, as well as the 
technique of its use. This instrument was used 
as an adjunct in the management of 16 cases 
of giant retinal breaks with a bound down in- 
verted posterior retinal flap. The adhesions be- 
tween the flap and the underlying retina were 
broken in 11 cases so that the flap could be un- 
folded. With the retinal flap mobilized, the 
case was made operable. Of the 16 cases, four 
patients have had reattachment of the retina 
with useful vision. Results obtained with the 
instrument to mobilize a bound down retinal 
flap and to reattach a retina with a tear of 270° 
are illustrated in a case report. (4 figures, 3 
references )—Authors’ abstract 


V. MODIFICATION OF THE VITREOUS SCISSORS, 
Couvillion, G. C., Freeman, H. M. and 
Schepens, C. L. (Library, Retina Founda- 
tion, 100 Charles River Plaza, Boston 
02114), Arch. Ophth. 83:722-723, June, 
1970. 


-A miniature silicone ring is incorporated 
into the spring-loaded shaft of vitreous scis- 
sors to prevent leakage through the shaft. (2 
figures, 1 reference )—Edward U. Murphy. 


STUDIES ON EXPERIMENTAL OCULAR TOXO- 
PLASMOSIS IN THE RABBIT. |. THE EFFECT 
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OF ANTIGENIC STIMULATION. Nozik, R. A. 
and O’Connor, G. R. (Francis J. Proctor 
Foundation, University of California San 
Francisco Medical Center, San Francisco 
94122), Arch. Ophth. 83:724-728, June, 
1970. | 


Attempts to stimulate recurrent inflamma- 
tion in the eyes of rabbits with experimentally 
induced toxoplasmic retinochoroiditis by the 
injection of Toxoplasma antigens were unsuc- 
cessful. Introduction of living Toxoplasma or- 
ganisms into the suprachoroidal space of eyes 
with healed, experimentally induced, toxo- 
plasmic retinochoroiditis resulted in a low- 
grade inflammatory response. These experi- 
ments provide evidence which contradicts the 
hypothesis that recurrent toxoplasmic retino- 
choroiditis results from the leakage of Toxo- 
plasma antigens into the tissues of a hypersen- 
sitized eye. (5 figures, 1 table, 6 references )}— 
Authors’ abstract 


THE EFFECT OF INTRAOCULAR PRESSURE ON 
THE PUPIL SIZE. Charles, S. T. and Hama- 
saki, D. I. (Bascom Palmer Eye Institute, 
1638 NW ‘Tenth Ave., Miami, Fila. 
33136), Arch. Ophth. 83 :729-733, June, 
1970. 


The effect of an acute elevation of the intra- 
ocular pressure (IOP) on the pupil was inves- 
tigated. It was shown that pupillary dilation 
occurred when the IOP exceeded diastolic 
blood pressure and that the dilation was a local 
phenomenon not due to changes in iris-angle 
architecture. The pressure necessary to dilate 
the pupil was shown to coincide with that 
pressure necessary to inhibit the filling of iris 
vessels with india ink injected into the arterial 
system. Systemically administered epinephrine 
reconstricted a pupil dilated by increased IOP 
subsequent to the systemic vasopressor re- 
sponse. It was concluded that the pupillary di- 
lation noted in this study and probably that in 
acute angle-closure glaucoma attacks is secon- 
dary to pressure inhibition of blood flow to the 
iris sphincter muscle. (7 figures, 8 references) 
—-Authors’ abstract 


OCULAR STUDIES WITH PARA-CHLOROPHE- 
NYLALANINE IN RATS AND MONKEYS. 
Gralla, E. J. and Rubin, L. (Department 
of Life Sciences Resources, Yale Univer- 
sity Medical School, New Haven, Conn. 
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_ 06510), Arch. Ophth. 83:734-740, June, 
1970. 


Weanling rats given a diet containing 300 
mg/100 gm para-chlorophenylalanine develop 
characteristic anterior and posterior lens 
changes. Approximately 35% continue to com- 
plete cataract development and/or a peculiar re- 
fractile lens line. Including phenylalanine 1% 
or 5% to the same diet protects rats against 
mature cataracts. However, minor lens changes 
and the refractile line still appear. The ab- 
sence of any ocular toxicity in monkeys 
treated with this agent at 300 mg/kg/day for 
one year suggests a specific effect only in rats. 
Mature rats are more resistant to this catarac- 
togenic effect. These lesions do not regress 
within one year after drug withdrawal. (6 
figures, 1 table, 12 references)—-Authors’ ab- 
stract : 


MEASUREMENTS OF AQUEOUS HUMOR 
TURNOVER RATES USING A GAMMA PROBE. 
Macri, F. J. and O’Rourke, J. (Ophthal- 


mology Branch, National Institute of. 


Neurological Diseases and Stroke, Bldg. 
10, Room 10N307, Bethesda, Md. 20014), 
Arch. Ophth, 83 :741-745, June, 1970. 


The transcorneal determination of the rate 
of decay of intracamerally injected iodinated 
7235 serum albumin gives an accurate measure- 
ment of the rate of aqueous humor formation. 
The duration of pentobarbital sodium anesthe- 
sia had no effect on permeability of the blood- 
aqueous humor barrier. The blood-aqueous hu- 
mor barrier, however, did become more per- 
meable to inulin labeled with radioactive car- 
bon (#4C) and dextran labeled with radioactive 
carbon (C) as a function of elapsed time 
after the original placements of needles into 
the anterior chamber. A positive correlation 
was found between intraocular pressure and 
the rate of aqueous humor formation in short 
term experiments. In longer lasting experi- 
ments these functions were dissociated. (2 fig- 
ures, 3 tables, 5 references )—Authors’ abstract 


HERPES SIMPLEX KERATITIS. Smolin, G. and 
Okumoto, M. (Francis I. Proctor Foun- 
dation, University of California, San 
Francisco Medical Center, San Francisco 
94122), Arch. Ophth. 83:746-751, June, 
1970. 


Twenty-five rabbits were treated with sys- 
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temic doses of antilymphocyte serum (ALS) 
or normal horse serum (NHS) prior to the in- 
oculation of the cornea with herpes simplex 
virus (PH strain). The severity of the clinical 
response to the virus was enhanced by ALS 
and even more so by NHS. The possible mech- 
anism responsible for this potentiation were 
examined. A better model for the production 


of severe herpes simplex keratitis was estab- 


lished. (6 figures, 4 tables, 14 references )— 
Authors’ abstract 


SCLERAL CHANGES DURING DIATHERMY AP- 
PLICATION. deGuillebon, H. F., Eng, D. 
and Ishii, Y. (Library, Retina Founda- 
tion, 100 Charles River Plaza, Boston 
02114), Arch. Ophth. 83:752-759, June, 
1970. 


Three degrees of scleral damage were ob- 
served when heating sclera in physiological sa- 
line: formation of vacuoles at 50 C, fragmen- 
tation of collagen bundles at 59 C, and denatu- 
ration of collagen at 65 C. The same degrees 
of damage were found after diathermy appli- 
cations. The gradient of temperatures indi- 
cated by the silver-stained cryosections demon- 
strates the pathway of the electric current 
through sclera. A point electrode produces 
high temperatures ‘at the point of contact with 
sclera. With a flat electrode, the electric cur- 
rent flows along the periphery of the metallic 
electrode and scleral damage is more promi- 
nent along the edges of the electrode. Scleral 
damage can be decreased with a cuff of saline 
solution around the electrode. (13 figures, 8 
references )—Authors’ abstract 


COLLAGENOLYTIC ACTIVITY IN THE CORNEA 
OF THE METAMORPHOSING TADPOLE. Slan- 
sky, H. H., Tolpin, D. W. and Webster, 
Jr, R. G. (Department of Cornea Re- 
search, Retina Foundation, 20 Staniford 
St., Boston 02114), Arch. Ophth. 83 :760- 
764, June, 1970. 


Collagenase was demonstrated in the epithe- 
lium in eight of ten corneal explants of thy- 
roxine-induced metamorphosing tadpoles. 
There was no detection of collagenase in ex- 
plants of “resting” control tadpoles, or in ex- 
plants denuded of their epithelium in the meta- 
morphosing series. The implications of such an 
enzyme in the morphological changes occur- 
ring in the cornea which accompany metamor- 
phosis are discussed. (4 figures, 1 table, 19 ref- 
erences)—Authors’ abstract 
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AN EXPEDITION TO YUCATAN IN 1842. A 
COMBINATION OF ARCHEOLOGY AND STRA- 
BISMUS SURGERY. Darrell, R. W. (Institute 
of Ophthalmology, New York), Arch. 
Ophth. 83:765-767, June, 1970. 


AN INTRARETINAL WORM, Price, Jr., J. A. 
and Wadsworth, J. A. C. (Department of 
Ophthalmology, Duke Hospital, Durham, 
N.C.), Arch. Ophth. 83:768-770, June, 
1970. 


A small, white roundworm was found in the 
macula of a 43-year-old white man. During a 


three-year period of observation, progressive ` 


destruction of this left macula occurred. The 
right macula had been destroyed eight years 
previously by an obscure chorioretinitis. The 
worm disappeared after three years. (6 fig- 
ures, 4 references )—Authors’ abstract 


THE RETINA AND OPTIC NERVE. L’Esper- 
ance, F. A. (635 W. 165th St., New York 
10032), Arch. Ophth. 83:771-794, June, 
1970. | 


The literature from November, 1968 to No- 
vember, 1969 is reviewed. (140 references )— 
Edward U. Murphy 


- BRITISH JOURNAL OF 
- OPHTHALMOLOGY 


VoLUME 54 Jury, 1970 NuMBER 7 


MARGINAL ULCERATION OF THE CORNEA. 
Chignell, A. H., Easty, D. L., Chesterton, 
J. R. and Thomsitt, J. (Moorfields Eye 
Hospital, London), Brit. J. Ophth. 54: 
433-440, July, 1970. 


Bacteriologic studies were performed on %4 
patients with marginal ulcerations of the cor- 
nea. In 29% of these Staphylococcus aureus 
could be demonstrated. However, the authors 
feel that hypersensitivity also plays a part in 
these ulcers since they respond dramatically to 
the administration of topical steroids. Carboli- 
zation was of no use at all in the treatment of 
these ulcers. (5 figures, 5 tables, 14 
references )—David Shoch 


AUTOIMMUNITY AND THE RETINA. Rahi, 
A. H. (Dept. of Pathology, University of 
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London),. Brit, J. Ophth. 54:441-444, 
July, 1970. 


The antigenicity of the outer limbs of the 
photoreceptor cells was investigated in rabbits 
and rats. Specific antibodies were demon- 
strated by hemagglutination and precipitation 
techniques. This.is of interest in relationship 
to the occurrence of retinal dystrophies. (4 
figures, 11 references )—-David Shoch 


INTRAORBITAL AMYLOID. Raab, E. L. (Mount 
Sinai School of Medicine, New York), 
Brit. J. Ophth. 54:445-449, July, 1970. — 


A 55-year-old Negro male had a ten year 
history of progressive proptosis of the left eye, 
with immobility, conjunctival hypertrophy and 
decreased vision. Study of the involved tissues, 
after an initial diagnosis of chondroma, re- 
vealed the presence of amyloid. The mass re- 
curred and reached its former size despite an 
almost total removal; this has been noted in 
other case reports. Examination of the contra- 
lateral orbit has suggested the presence there 
of a similar involvement. A detailed systemic 
investigation was undertaken, although biop- 
sies of other organs could not be obtained. A 
classification of amyloidosis is given, and the 
apparent rarity of orbital amyloidosis is noted. 
(5 figures, 1 table, 24 references)—Author’s 
abstract 


TECHNIQUES AVAILABLE IN RECONSTRUCTIVE 
SURGERY OF THE EYELID. Smith, B. and 
English, F. P. (Manhattan Eye, Ear and 
Throat Hospital, New York), Brit. J. 
Ophth. 54:450-455, July, 1970. 


HERPES SIMPLEX CANALICULAR OBSTRUC- 
TION. Sandford-Smith, J. H. (Bristol Eye 
Hospital), Brit. J. Ophth. 54:456-460, 
July, 1970. g 
A case of lacrimal canalicular occlusion 

following a severe herpes simplex infection is 
described. Although this is only the second 
case reported in the literature, it is suggested 
that herpes simplex infection may be a signifi- 
cant cause of canalicular obstruction. The lit- 
erature concerning other infective causes of 
such an obstruction is briefly reviewed. (3 fig- 
ures, 15 references )—-Author’s abstract 


VASOGENIC ORIGIN OF VISUAL FIELD DEFECTS 
AND OPTIC NERVE CHANGES IN GLAUCOMA. 


~ 
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_Hayreh, S. S., Revie, I. H. and Edwards, 
J. (institute of Ophthalmology, Univer- 
sity of London), Brit. J. Ophth. 54:461- 
472, July, 1970. 


The effect of raised intraocular pressure on 
the circulation in the choroid and optic disc 
was studied by fluorescence fundus angiog- 
raphy in eight eyes of cynomolgus monkeys 
after experimental occlusion of the central 
retinal artery. The findings showed that the 
balance between the intraocular pressure and 
the arterial blood pressure in the vessels of the 
choroid, peripapillary choroid, and prelaminar 
region of the optic disc determines the state of 
circulation in these regions. Elevation of the 
intraocular pressure and lowering of the blood 
pressure in these vessels have a similar effect. 
The circulatory disturbances in the optic disc 
which ensue are responsible for the visual field 
defects and the optic disc and optic nerve 
changes in glaucoma. (4 figures, 2 tables, 22 
references )—Authors’ abstract 


PSEUDOELASTIC NATURE OF PTERYGIUM. 
Ansari, M. W., Rahi, A. H. S. and 
Shukla, B. R. (A.M.U. Institute of Oph- 
thalmology, Aligarh, India), Brit. J. 
Ophth. 54 :473-476, July, 1970. 


Forty-five pterygia were subjected to histo- 
pathological study by hematoxylin and eosin, 
von Gieson’s stain, and Verhoeff’s stain. The 
incidence of so-called elastotic degeneration 
was found to be low. The controversial convo- 
luted fibers found in the stroma in three cases 
were studied with pancreatic elastase and were 
found to be “pseudoelastic” in nature. (4 fig- 
ures, 15 references )—Authors’ abstract 


OcuLar FUNGUS. Abboud, I. A. and Hanna, 
L. S. (Cairo University, Egypt), Brit. J. 
Ophth. 54 :477-483, July, 1970. 


Two cases of conjunctival Aspergillus niger 
infection are reported. A dramatic response 
was obtained by the local use of mycostatin 
ointment. (6 figures, 44 references )—Authors’ 
abstract 


EFFECT OF CHANNELLING ON HYDROSTATIC 
PRESSURE BEHIND A HAPTIC LENS. Berg- 
man, W., Maurice, D. M. and Ruben, M. 
(Moorefields Eye Hospital, London), 
Brit. J. Ophth. 54 :484-485, July, 1970. `- 


Channelling a haptic lens has no effect on 


ABSTRACTS 


609 


the negative pressure behind the lens. Any 
benefit it confers is likely to be because of in- 
creased circulation of tear fluid and hence of 
access of oxygen to the cornea. (1 figure, 4 
references )—David Shoch 


t 


FLUID EXCHANGE UNDER SCLERAL CONTACT 
LENSES IN RELATION TO WEARING TIME. 
Ko, L., Maurice, D. and Ruben, M. 
(Moorfields Eye Hospital, London), Brit. 
J. Ophth. 54 :486-489, July, 1970. 


The authors used loss of fluorescence of a 
solution placed under a scleral contact lens to 
measure the fluid exchange. In most cases 
there was a gradual loss of fluorescence and 
this was not materially aided by channelling 
the lenses. (2 figures, 1 table, 4 references )— 
David Shoch 


LATE RESULTS OF CERCLAGE OPERATION FOR 
RETINAL DETACHMENT. Romem, M. and 
Hauer, Y. (Tel Aviv University Medical 
School, Jaffa, Israel), Brit. J. Ophth. 54: 
490-491, July, 1970. 


The Arruga method of cerclage operation 
has been modified in our department by using 
two encircling Supramid sutures instead of a 
single one in order to isolate the region of holes 
from both the central and peripheral parts of 
the retina. Although new methods of operation 
for retinal detachment have been developed, 
the postoperative results of the simple cerclage 
method are no worse than those of the newer 
methods from the functional and anatomical 
points of view. In 34 cerclage operations car- 
ried out in our department from 1962 to 1967 
in cases of severe retinal detachment, giant 
holes, multiple holes and vitreous retraction, 
good results with full reattachment of the ret- 
ina were obtained in 28 (82.3%). (1 figure, 1 
reference )—Authors’ abstract 


AUTOEXTRACTION OF SUPERFICIAL CORNEAL 
FOREIGN BODIES. Agrawal, T P. (Goa 
Medical College, Panaji-Goa, India), Brit. 
J. Ophth. 54 :492-493, July, 1970. | 


A simple technique for the autoextraction of 
superficial corneal foreign bodies is described. 
It may be attempted as a first-aid measure for 
the extraction’of all corneal foreign bodies. (3 
figures, 2 references )—-Author’s abstract 


mas 


A NEW INSTRUMENT FOR USE IN RETINAL 
DETACHMENT SURGERY. Chawla, H. C. 
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(Royal Infirmary, Edinburgh), Brit. a 
Ophth. 54:494-495, July, 1970. 


The author files down the tips of a fine mos- 
quito forceps to about one-third of their nor- 
mal thickness. This simplifies the placement of 
a silicone tube sheath to hold an encircling 
band in place. (3 figures)—-David Shoch 


FIXATION PROBLEMS IN FUNDUS PHOTOGRA- 
PHY. Hayreh, S. S. and Ffytche, T. J. 
(Institute of Ophthalmology, University 
of London), Brit. J. Ophth. 54:496-497, 
July, 1970. © 


The authors advise the use of the internal 
fixation target for patients who cannot fix on 
the external target because of diminished vi- 
sion in the second eye. (3 figures)-—-David 
Shoch 


TREATMENT OF CORNEAL RUST RINGS WITH 
DESFERRIOXAMINE. North, P. J. (The 
Royal Berkshire Hospital, Reading), Brit. 
J. Ophth. 54 :498-499, July, 1970. 


Desferrioxamine was prescribed four times 
daily for 36 patients with rust rings of the cor- 
nea. Of this group 27 showed complete re- 
moval of the rust. (4 references)—David 
Shoch 


Å BLUNT-SHARP TAYLOR KNIFE. Hage- 
doorn, A. (Amsterdam), Brit. J. Ophth. 
54:500, July, 1970. 


INVESTIGATIVE OPHTHALMOLOGY 
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THE EFFECT OF VARIATIONS OF THE STIMU- 
LUS RISE TIME ON THE HUMAN ELECTRO- 
RETINOGRAM. A CONTRIBUTION TO ITS 
TEMPORAL ASPECTS. Burian, H. M. (De- 
partment of Ophthalmology of the College 
of Medicine, University of Iowa, Iowa 
City, Ia.), Invest. Ophth. 9 :410-417, June, 
1970. 


When stimulus luminance is at or above 
threshold, the square stimulus will always pro- 
duce on “on” response and increase in dura- 
tion, i.e. in total delivered energy, will be sum- 
mated to produce larger b-waves. This is true 
only for increments in duration up to 100 
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msec, beyond which no further increase in am- 
plitude results from increase in flash duration 
although it lengthens the response. The b- 
wave duration does not follow Bloch’s Law, I 
(x) t = Constant, since beyond the critical 100 
msec stimulus duration there is a very sharp 
rise in the duration of the b-wave. This is 
greater the longer the duration and the lower 
the luminance. (7 figures, 2 tables, 12 refer- 
ences)-—-Thomas M. Aaberg 


HYPEROSMOTIC AGENTS IN GLAUCOMA. 
Kolker, A. E. (Department of Ophthal- 
mology and the Oscar Johnson Institute, 
Washington University School of Medi- 
cine, St. Louis, Mo.), Invest. Ophth. 9: 
418-423, June, 1970. 


Hyperosmotic agents lower intraocular 
pressure by creating an osmotic gradient be- 
tween the blood and the ocular fluids. Oral 
glycerol is said to be the agent of choice in 
most cases of glaucoma, but it may produce 
nausea and vomiting in many patients. Isosor- 
bide, a new hyperosmotic drug, tends to have 
fewer side effects than glycerol. Mannitol re- 
mains the most effective intravenously admin- 
istered hyperosmotic agent. (4 tables, 20 refer- 
ences)—-Thomas M. Aaberg 


PERIPHERAL IRIDECTOMY FOR ANGLE-CLO- 
SURE GLAUCOMA. ABSTRACT OF AN IN- 
TERIM REPORT ON A 10 YEAR FOLLOW-UP 
STUDY. Kirsch, R. E. (Bascom Palmer 
Eye Institute, Miami, Fla.), Invest. 
Ophth. 9 :424, June, 1970. 


This is an interim report on a 10 year 
follow-up of 100 consecutive peripheral iridec- 
tomies. The clarity of the lens was compared 
to a control group of non-glaucomatous eyes 
matched for initial age, sex, and lens clarity. 
The author finds no evidence that uncompli- 
cated peripheral iridectomy is followed by 
more cataract formation than occurs spontane- 
ously in the control eye.—Thomas M. Aaberg 


OPTIC CUP IN NORMAL AND GLAUCOMATOUS 
EYES. Armaly, M. F. (Department of 
Ophthalmology, University Hospitals, 
Iowa City, Iowa), Invest. Ophth. 9:425- 
429, June, 1970. 

Enlargement of the optic cup occurs early in 


the clinical course of open-angle glaucoma and 
results in inequality of this ratio in the two 
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eyes. The enlargement, in general, parallels 
the magnitude of field defect. It is suggested 
that involvement of the visual field in eyes 
with ocular hypertension is related to the cup 
disc ratio (C/D), being more frequent in eyes 
with genetically large cups. (5 figures, 4 refer- 
ences )—Author’s abstract 


RE-EVALUATION OF THE SCHIOTZ TONOME- 
TER CALIBRATION. Anderson, D. R. and 
Grant, W. M. (Howe Laboratory of Oph- 
thalmology, Boston, Mass.), Invest. 
Ophth. 9 :-430-446, June, 1970. 


The calibration scale for the Schiotz tonom- 
eters was tested by comparing Goldmann ap- 
planation and Schiotz measurements on the 
eyes of 906 patients. Applanation and Schiotz 
measurements were made with the subjects ly- 
ing on their backs, thus eliminating errors due 
to change in intraocular pressure as the sub- 
ject changed from one position to another. The 
average intraocular pressure (measured by ap- 
planation) for any given Schiotz scale reading 
was higher than predicted by the 1955 scale 
and is closer to the 1948 calibration scale. (8 
figures, 9 tables, 31 references)—-Thomas M. 
Aaberg 


TISSUE CULTURE STUDIES OF THE EMBRY- 
ONAL CHICKEN RETINA. Barr-Nea, L. and 
Barishak, R. Y. (Depariment of Ophthal- 
mology, Tel-Aviv University Medical 
School, Tel-Hashomer Government Hospi- 
tal, Tel-Hashomer, Israel), Invest. Ophth. 
9:447-457, June, 1970. 


Pure neuroectodermal growth was obtained 
from the retina of the chicken embryo by re- 
moving the pecten before preparation of the 
cultures. Retinal tissue was cultured either as 
explants in plasma clots or as isolated cells af- 
ter trypsinization. Epithelial cells formed 
sheets on which the other retinal cells grew. 
Horizontal cells maintained the associational 
characteristics. Development of photorecep- 
tors with imcomplete outer segments was ob- 
served. Speculation is put forth that the pig- 
ment epithelium is necessary for full develop- 
ment of the outer segments. (29 figures, 14 
references )—Thomas M. Aaberg 


HOLOGRAPHIC RECORDING OF A RETINA US- 
ING A CONTINUOUS WAVE LASER. Calkins, 
J. L. and Leonard, C. D. (Department of 
Ophthalmology, The University of Michi- 
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gan Medical Center), Invest. Ophth. 9: 
458-462, June, 1970. 


A three-dimensional image containing in- 
formation about the retina as well as all lay- 
ers along.the optical path is obtained by holog- 
raphy. With shorter exposure intervals one 
needs higher levels of retinal illumination to 
adequately expose the photographic emulsion, 
and, unless care is exercised, these high levels 
of light energy may damage the retina. To op- 
timize conditions for the exposure, the emul- 
sion sensitivity was increased and the anesthe- 
tized cat was kept motionless. The light source 
was a continuous-wave helium-neon laser with 
an output of 58 mw. Light energy incident on 
the retina was only 1,200 erg/cm?. (4 figures, 9 
references )—-Thomas M. Aaberg 


OCULAR HAZARDS OF THE Q-SWITCHED ER- 
BIUM LASER. Lund, D. J., Landers, M. B., 
Bresnick, G. H., Powell, J. O., Chester. J. 
E. and Carver, C. (The Joint AMRDC- 
AMC Laser Safety Team, Frankford Ar- 
senal, Philadelphia, Pa.), Invest. Ophth. 
9 :463-470, June, 1970. 


The threshold for ocular damage was deter- 
mined in owl monkeys with the use of a Q- 
switched erbium-glass laser at 1.54% con- 
structed in the laboratory. Ocular damage was 
limited to the cornea and characterized by 
localized opacification of the epithelium and 
stroma. All exposures to energy densities 
greater than 30 j./cm? produced injury. The 
median level for damage occurred at 21 j./cm?, 
and no injury could be detected below 17 j./ 
cm”, The erbium laser, therefore, offers prom- 
ise as a relatively “safe laser.” (8 figures, 6 
references )—Thomas M. Aaberg 


EXPERIMENTAL BAND KERATOPATHY ELEC- 
TRON MICROPROBE X-RAY ANALYSIS OF 
AQUEOUS AND CORNEAL CALCIUM CON- 
CENTRATIONS, Doughman, D. J., Ingram, 
M. J. and Bourne, W. M. (Departments 
of Ophthalmology and Physiology, Col- 
lege of Medicine, University of Iowa, 
Iowa City, Iowa), Invest. Ophth. 9:471- 
475, June, 1970. 


Quantitative electron microprobe x-ray ana- 
lyzer (EMX) assays of calcittm concentra- 
tions in the aqueous and cornea of rabbits un- 
der various conditions, including experimental 
band keratopathy, are presented. Aqueous cal- 
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cium values were significantly lowered in band 
keratopathy. The corneal calcium concentra- 
tion remained constant in all the conditions 
tested throughout all layers of the cornea, with 
the exception of band keratopathy where an 
abrupt 25- to 100-fold increase occurred in the 
subepithelial layers. The authors feel EMX, 
despite technical limitations, has particular 
value in corneal element analysis and localiza- 
tion. (3 figures, 1 table, 10 references )— 
Thomas M. Aaberg 


INVESTIGATIVE OPHTHALMOLOGY 


Jury, 1970 NUMBER 7 


VOLUME 9 

THE STRUCTURE AND MEMBRANE PROPER- 
TIES OF THE FROG NICTITANS. Lande, 
M. A. and Zadunaisky, J. A. (Section of 
Ophthalmology, Yale University School 
of Medicine, New Haven, Conn. ), Invest. 
Ophth. 9 :477-491, July, 1970. 


The optical arid electron microscopic studies 
indicate the nictitating membrane of the frog 
does not contain smooth muscle and that it is 
formed by an external stratified epithelium 
similar to that of frog skin, containing vessels, 
nerves, and collagen organized in lamellae with 
fibers of uniform size. The inner mucoid epi- 
thelium is similar to the one of-the conjunctiva. 
This membrane maintains a potential differ- 
ence, positive inside (40 + S.E. 5.6 mV. in 
vivo and in vitro. By means of PNA fluxes a 
transport of sodium, located in the outer epi- 
thelium, from outside to inside (0.568 pEq h. 
cm.-?) was found which is inhibited by ouabain 
and stimulated by vasopressin. The difference 
in fiber size and interfiber distance between 
the stromas of the nictitating membrane and 
that of the cornea could be related to their 
different degrees of transparency. (9 figures, 
3 tables, 12 references)—-Thomas M. Aaberg 


OPTIC NERVE TRANSECTION AND INTRAOCU- 
LAR PRESSURE RESPONSE TO VARIOUS 
DRUGS. Podos, S. M., Krupin, T. and 
Becker, B. (Department of Ophthalmol- 
ogy, Washington University School of 
Medicine, St. Louis, Mo.), Invest. Ophth. 
9 :492-495, July, 1970. 

Base-line intraocular pressure was similar 


in the rabbit eye with a transected optic nerve 
and the opposite eye subjected to a sham oper- 
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ation. Hyperosmotic oral ethanol, at doses of 
1.5 to 2.0 ml per kilogram, lowered intraocular 
pressure significantly less in eyes with tran- 
sected optic nerves than in their fellow eyes 
with intact optic nerves. Smaller doses of eth- 
anol (0.75 ml. per kilogram} decreased intra- 
ocular pressure only in sham-operated eyes. 
Topically applied pilocarpine or epinephrine 
hydrochloride produced no difference between 
the intraocular pressures of the two eyes. In- 
travenous acetazolamide lowered intraocular 
pressure symmetrically in eyes with both in- 
tact and transected optic nerves. (4 tables, 9 
references)—-Authors’ abstract 


ELECTRON MICROSCOPY OF CULTURED MAM- 
MALIAN LENSES. [. INITIAL CHANGES 
WHICH PRECEDE AND ACCOMPANY THE 
STIMULATION OF DNA SYNTHESIS AND MI- 
tosis. Reddan, J. R., Harding, C. Y., 
Unakar, N. J. and Bell, R. M. (Depart- 
ment of Biological Sciences, Oakland 
University, Rochester, Mich.), Invest. 
Ophth. 9 :496-515, July, 1970. 


When lenses cultured in media known to 
trigger cell division were compared with 
lenses cultured in media retaining the central 
epithelium in a state of nonproliferation 
showed at one hour the basal region of the ep- 
ithelial cells devoid of the intercellular spaces, 
which typified the 0 hour preparations. Sec- 
tions from peripheral regions at three hours 
showed extensive and pronounced infoldings 
of the cell membrane. At seven hours there 
was an increase in the number of free ribo- 
somes. After 15 hours intercellular spaces sim- 
ilar to those at 0 hours were observed, the pe- 
ripheral epithelium was multilayered, and the 
cells were noticeably elongated. These changes 
precede DNA synthesis and mitosis which 
commence at 22 and 35 hours, respectively. 
several of the changes in tissue organization 
were first noted in the periphery of the lens 
and subsequently in the central region, sug- 
gesting a relationship between the spatiotem- 
poral pattern of DNA synthesis and mitosis 
and prior ultrastructural modulations. (12 fig- 
ures, 50 references )—Thomas M. Aaberg 


THE DISTRIBUTION AND RENEWAL OF RNA 
IN RETINAL RODS. Bok, D. (Department of 
Anatomy and the Jules Stein Eye Insti- 
tute, University of California Medical 
School, Los Angeles, Calif.), Invest. 
Ophth. 9 :516-523, July, 1970. 
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The distribution and renewal of RNA in 
mature rod visual cells in the rat and the frog 
was studied by staining with methyl green and 
pyronin, combined with ribonuclease extrac- 
tion, revealing the presence of RNA in the nu- 


cléus and inner segments of rods in both spe- - 


cies. Synthesis of RNA, studied by injecting 
cytidine--H, revealed radioactive RNA could 
be detected in the nuclei of retinal rods in both 


the rat and the frog within 15 minutes after ` 


the injection. RNA formation was not ob- 
served in other parts of the cell. By one hour 
after the injection, the new RNA began to 
move out of the nucleus and into the inner 
segment. The effect of prolonged bright light 
or total darkness on the renewal of RNA in 
retinal rods was studied in the frog. In both of 
these experimental situations RNA formation 
was depressed by a significant and similar 
amount. (9 figures, 25 references)—Thomas 
M. Aaberg 


AUTORADIOGRAPHIC STUDIES ON THE METAB- 
‘OLISM OF THE RETINAL PIGMENT EPITHE- 
LIUM. Young, R. W. and Bok, D. (De- 
partment of Anatomy and the Jules Stein 
Eye Institute, University of California 
School of Medicine, Los Angeles, Calif.), 

- Invest. Ophth. 9 :524-536, July, 1970. 


- Metabolism of the retinal pigment epithe- 
lium in the frog, studied by autoradiography 
- after the injection of tritiated cytidine, leucine 
+ phenylalanine, vitamin A, and galactose, 
shows RNA in the nucleus and cytoplasm un- 
dergoes continual replacement. New RNA, 
produced in the nucleus, may remain there or 
flow out into the cytoplasm. Protein from con- 
tinuous synthesis moves into the cytoplasmic 
processes surrounding the visual cell outer 
segments. Vitamin A also undergoes renewal, 
taken up from the circulation and concen- 
trated in cytoplasmic oil droplets. Metabolism 
of galactose is predominantly confined to the 


cytoplasm. Galactose is initially concentrated — 


in the Golgi complex, but is soon released 
from that organelle. Much of the radioactive 
product is secreted into the oil droplets, where 
it turns over rapidly. Radioactive material in- 
corporated into the rod outer segment discs 


following the injection of galactose-H® can be- 


identified in phagosomes in the pigment ep- 
ithelium after the labeled discs have been shed 
from the outer segments. (18 figures, 16 refer- 
ences )—Thomas M. Aaberg 


HISTOLOGIC EVALUATION OF OPHTHALMO- 
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SCOPICALLY SUBVISIBLE RETINAL LASER EX- 
POSURES. Lappin, P. W. and Coogan, 
P. S. (United States Air Force School of 
Aerospace Medicine, Brooks Air Force 
Base, Texas), Invest. Ophth. 9 :537-542, 
July, 1970. 


Four exposures of rhesus monkey macula to 
helium-neon (He-Ne) laser irradiation of 6.4 
mw. at 100 msec. produced no ophthalmoscopi- 
cally visible lesions; however, microscopic le- 
sions were detected. Of the four exposures, 
one produced a small burn, another had no de- 
tectable effect, and the two remaining expo- 
sures produced identical lesions consisting 
only of vesicular cytoplasmic swelling and de- 
pigmentation of two contiguous retinal pig- 
ment epithelial cells. The variation in effect of 
the irradiation is attributed to inhomogeneity 
of pigment granule distribution in the pigment 
epithelium. The exposures in this experiment 
were approximately 40% below the median 
effective dose for minimal ophthalmoscopically 
visible change. (5 figures, 4 references )—-Au- 
thors’ abstract 


ANOMALOSCOPIC SETTINGS WITH ADDED 
CHROMATIC FIELDS: THE USE OF RED 
LIGHT TO REPRODUCE PROTAN FUNCTION. 
Smith, V. S. and Pokorny, J. (Eye Re 
search Laboratories, University of Chi- 
cago, Chicago, Ill), Invest. Ophth. 9 :543- 
550, July, 1970. 


Rayleigh equations, i.e. the relative amounts 
of red and green to match a given yellow, and 
brightness matches of spectral yellow were de- 
termined for four normal trichromats and one 
protanomalous trichromat. A Nagel anomalo- 


- scope, modified to allow the superposition of a 


chromatic field on the bipartite Nagel field, 
was used. The effect of adding a 650 nm. field 
to the Nagel field: was to widen the match 
range toward the red end for all observers. 
When matching the brightness of spectral yel- 
low to mixtures of spectral red and green, 
with the added 650 nm. field present, the ob- 
server required very low luminances of yellow 
to match reddish mixtures, behavior similar to 
that of protan observers. An actual artificial 
state of protanopia is not produced—the ob- 
server sees the discrimination field as various 
shades of red. Similar results were obtained 
with a 620 nm. added field, but not with 2,700 
K white, 490 nm., 550 nm., or 590 nm. added 
fields. (5 figures, 24 references)—-Thomas M. 


Aaberg 
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ANNOUNCEMENTS 


FOURTH CONGRESS OF THE INTERNATIONAL SOCIETY 
FOR ULTRASONIC DIAGNOSIS IN OPHTHALMOLOGY 


The Fourth Congress of the International Society 
for Ultrasonic Diagnosis in Ophthalmology will 
be held May 6-9, 1971, in Paris, immediately follow- 
ing the Congress of the French Ophthalmological 
Society. The program includes the study of the 
basic problems of ultrasound, the biometric and 
diagnostic use of echography, and the therapeutic 
use of ultrasound. The official languages are 
English, French, and German, and simultaneous 
translation will be provided. 

Information may be obtained from the Secretary 
of the Congress: Dr. J. Poujol, Centre National 
d’Ophthalmologie des Quinze-Vingts, 28 re de Cha- 
renton, Paris-12°, France. 


PANHELLENIC OPHTHALMOLOGICAL CONGRESS 


The Fifth Panhellenic Ophthalmological Con- 
gress will be held May 28-30, 1971, at Rhodes, 
Greece. The main subject of the Congress will be 
the modern aspects of the vascular diseases of the 
retina. 

Inquiries may be directed to Secretary of the 
Fifth Panhellenic Ophthalmological Congress, in 
care of the Hellenic Ophthalmological Society, 
Elefteriou Venizelou, 26a, Athens-135, Greece. 


OPBTHALMOLOGICAL SOCIETY OF SOUTH AFRICA 


The Ophthalmological Society of South Africa 
will hold a congress. on March 11-14, 1971, in 
Hermanus, Cape Town, South Africa. The congress 
includes symposia on the cornea, glaucoma, pos- 
terior segment, as well as free papers. 

Inquiries may be directed to Dr. A. C. Neethling, 
506 Medipark, Foreshore, Cape Town, South 
Africa. 


INTERNATIONAL EYE FOUNDATION 


The first meeting of the Society of Eye Surgeons 
will be held in Washington, D.C., on May 27-28, 
1971, to celebrate the 10th anniversary of the In- 
ternational Eye Foundation. Professor Hans Gold- 
mann, of Bern, Switzerland, will be the president. 
The program will consist of papers on surgical sub- 
jects. Three panels include extraocular muscles 
(moderator, Keith Lyle, London), glaucoma (mod- 
erator, Hans Goldmann, Bern), and cataract 
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(moderator, A. Edward Maumenee, U.S.A.). Al- 
gernon B. Reese, New York City, has been named 
to receive the Vail medal and will deliver a special 
lecture. The meeting is restricted to members, their 
guests, residents, and fellows in ophthalmology. 
Those attending will receive STAR (Surgical 
Training After Residency) credits as evidence of 
Continuing Medical Education, recommended by the 
AMA. 

For further information contact James J. Lawlor, 
M.D., Executive Secretary, Society of Eye Sur- 
geons, Sibley Memorial Hospital, Washington, D.C. 
20016. 


AMERICAN SOCIETY OF OPHTHALMIC PLASTIC AND 
RECONSTRUCTIVE SURGERY 


Officers of the American Society of Ophthalmic 
Plastic and Reconstructive Surgery for 1970-71 are 
Orkan G. Stasior, Albany, president; Margaret F. 
Obar, New York, president-elect; George F. Buer- 
ger, Jr., Pittsburgh, secretary; Robert B. Wilkins, 
Houston, treasurer; and Byron Smith, New York, 
chairman of the advisory board. 


CoLUMBIA-PRESBYTERIAN 
COURSE IN NEURORADIOLOGY 


The Department of Radiology, College of Physi- 
cians and Surgeons, Columbia University, announces 
a postgraduate course in Neuroradiology to be held 
at the Columbia-Presbyterian Medical Center May 
3-7, 1971. The course is a comprehensive review of 
diagnostic neuroradiology and is designed primarily 
for radiologists, neurologists, and neurologic sur- 
geons. Emphasis will be placed on basic informa- 
tion used frequently in neuroradiologic diagnosis, 
especially angiography. Topics of the course will 
also include plain film diagnosis, pneumography, 
myelography, radiology of the orbits, the use of 


“radioactive isotopes, and neuroradiologic approaches 


to the solution of specific clinical problems. 

Inquiries should be addressed to the program di- 
rector, Ernest H. Wood, M.D., Neurological In- 
stitute of New York, 710 West 168th Street, New 
York, New York 10032. 


HARVARD MEDICAL SCHOOL 


The Harvard Medical School Department of 
Continuing Education announces a course in Neuro- 
Ophthalmology on April 12-16, 1971, at the Mas- 
sachusetts Eye and Ear Infirmary, under the di- 
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rection of David G. Cogan, and Shirley H. Wray.. 

"The course is arranged primarily for neurologists, 
neurosurgeons, and ophthalmologists interested in 
neuro-ophthalmology. It is designed to illustrate 
and amplify the essentials in the neurology of the 
ocular motor and visual systems. 

Special attention is given to the neuro-ophthalmic 
evaluation of the patient, with emphasis on recent 
advances in diagnostic procedures. Instruction is 
conducted insofar as possible on an informal, dis- 
cussional basis, using live demonstrations as well as 
televised and cinematographic recordings. Atten- 
dance is limited. 

Inquiries should be directed to Associate Dean, 
Department of Continuing Education, Harvard 
Medical School, 25 Shattuck Street, Boston, Mas- 
sachusetts 02115. 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY 


The 1971 spring meeting of the Association for 
Research in Ophthalmology will be held in Sarasota, 
Florida, April 26-30. There will be several sym- 
posiums, one of which is concerned primarily with 
methods of delivery and the value of getting drugs 
into the eye. For further information regarding the 
meeting contact Herbert Kaufman, M.D., Depart- 
ment of Ophthalmology, University of Florida Col- 
lege of Medicine, Gainesville, Florida 32601. . 


FAMILY DOCTOR TRAINING BILL APPROVED 
BY U.S. House or REPRESENTATIVES 


The House of Representatives approved legisla- 
tion to increase the number of family doctors in 
the United States. The vote on H. R. 19599, an 
amendment to the Public Health Service Act, was 
346 to 2. The bill authorizes appropriation of 425 
million dollars over a five-year period to-support 
training of family doctors in medical schools and 
hospital residency programs, training of teachers to 
teach family medicine, and training of paramedical 
personnel to assist family doctors to treat more 
patients in their practice. Passage of the bill by the 
House followed passage in the Senate last Septem- 
ber 14 by a vote of 64-1. It was approved despite 
opposition that developed because of the bill’s in- 
sistence that the money be earmarked specifically 
for family practice education instead of just being 
made available to medical schools to use as they 
saw fit. The legislation was initially sponsored in 
the House by Rep. Fred Rooney (D-Pa.) It had 
earlier been sponsored in the Senate by more than 
30 veteran lawmakers. The legislation is endorsed 
by the American Academy of General Practice, 
national association of family physicians, and a 
number of other medical organizations, including 
the American Medical Association. Testimony had 
been presented in both Houses of the Congress by 
the AAPG, AM and others. 


FULL STATUS GRANTED TO 
OPHTHALMOLOGY AT ARKANSAS 


_ The Division of Ophthalmology at the Univer- 
sity of Arkansas Medical Center, Little Rock, was 
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granted full departmental status on December 1, 
1970. Headed by F. T. Fraunfelder, the new de- 
partment has expanded from no fulltime faculty 
in 1968 to seven full-time staff members, nine resi- 
dents and three fellows by July, 1971. 

Some $211,000 in clinical equipment has been pur- 
chased through the residency program, along with 
$100,000 in remodeling expense financed largely 
through a private fund-raising drive spearheaded 
by comedian Bob Hope. 

The training program includes experience at Uni- 
versity Hospital, Arkansas State Hospital, Baptist 


_Medical Center, Arkansas Children’s Hospital and 


the Veterans Administration hospitals in Little 
Rock, North Little Rock and Fayetteville. Calvin 
Hanna, Ph.D., is director of ophthalmic research. 


PENNSYLVANIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


The Pennsylvania Academy of Ophthalmology 
and Otolaryngology will hold its annual scientific 
meeting at the Bedford Springs Hotel, Bedford, 
Pennsylvania, May 19-22, 1971. 

The meeting is open to all physicians. Registra- 
tion fee of $35 is charged to non-members for all 
scientific and. social sessions on the Academy’s pro- 
gram. Residents and members of the Armed Forces 
are admitted free. All facilities of the Bedford 
Springs resort hotel will be available at convention 
rates, 

For further information, contact Joseph A. Cip- 
cic, M.D., Secretary, 1501 Locust St., Pittsburgh, 
Pennsylvania 15219, 


OHIo STATE UNIVERSITY 


The 14th annual postgraduate course in oph- 
thalmology will be held March 1-2, 1971, presented 
by the Ohio State University Center for Continu- 
ing ‘Medical Education. Inquiries may be addressed 
to Center for Continuing Medical Education, A-352 
Starling Loving Hall, 320 West 10th Avenue, 
Columbus, Ohio 43210. 


UNTVERSITY OF KANSAS 


The University of Kansas Medical Center an- 
nounces a postgraduate medical study in ophthal-~ 
mology to be held on April 5-7, 1971. The sym- 
posium is entitled “Ophthalmology: Recent ad- 
vances in medical and neurophthalmology.” Guest 
faculty will include Henter H. Little, John A. Mc- 
Crary HI, J. Lawton Smith, M. Christian Zweng. 
The fee is $75. For further information contact 
the department of postgraduate medical education, 
University of Kansas School of Medicine, Kansas 
City, Kansas 66103. 


BROOKLYN EYE AND EAR HOSPITAL 


The Glaucoma Diagnostic Center of the Brooklyn 
Eye and Ear Hospital announces its three-day 
annual seminar on glaucoma, to be held April 26- 
28, 1971. The seminar will be conducted by A. S. 
Rosenberg, and will include lectures, motion pic- 
tures, slides, as well as round table discussion of 
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medical and surgical treatment of glaucoma. Par- 
ticular attention is placed on gonioscopy, tonometry, 
and tonography. Actual experience in all procedures 
is afforded by using patients from hospital clinics. 

Registration is. limited to six ophthalmologists, 
and the. fee is $125. For further information contact 
Mr. Vernon E. Dressler, Administrator, Brooklyn 
Eye and Ear Hospital, 29 Greene Avenue, Brooklyn, 
New York 11238. 


UNIVERSITY OF CALIFORNIA 
The University of California, San Francisco, 


announces a course in glaucoma April 19-21, 1971, 


to be presented by the glaucoma faculty and former 
glaucoma fellows now teaching in medical schools 
from Nova Scotia to Java. Their experiences will 
provide an appraisal of traditional teaching in re- 
lation to modern practice. The conference chairman 
is Robert N. Shaffer. The course will be held at 
the St. Francis Hotel in San Francisco. Applica- 
tions’ should be sent to Continuing Education, 
Health Sciences, University of California, San 


. Francisco, California 94122. 


UNIVERSITY OF PITTSBURGH 


The University of Pittsburgh Eye and Ear Hos- 
pital School of Medicine announces a course in 
ophthalmic microsurgery, to be held on Wednesday, 
April 28-30, 1971. Lecturers for the course will be 
David A. Hines, Dick Datzin, Jay G. Linn, Jr., and 
Kenneth T. Richardson. Guest speakers will be 
Bruce E. Cohan, Noel S. C. Rice, Robert A: Schi- 
mek, and Peter G. Watson. 

Enrollment is limited to 20 persons, and the fee 


_ 4s $400. Inquiries should be addressed to Kenneth T. 


Richardson, M.D., Eye and Ear Hospital of. Pitts- 


‘burgh, 230 Lothrop Street, Pittsburgh, Pennsyl- 


vania 15213. 


WEILLS EYE HOSPITAL 
The Glaucoma Service of the Wills Eye Hospital, 


affiliated with Temple University Health Sciences 
- Center in Philadelphia, Pennsylvania, is offering a 


three-day course on the management of patients 
with glaucoma, to bè held April 7-9, 1971. Lecturers 
will be Mansour F, Armaly, William R. Green, P. 
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Robb McDonald, Kenneth T: Richardson, and 
George L. Spaeth. 

The tuition is $150, payable to the Glaucoma 
Service of the Wills Eye Hospital, and covers 
luncheon and a concert by the Philadelphia Or- . 
chestra. The course is limited to 30 members, and 
will include lecturers, practical demonstrations, and | 
discussions of specific cases. Applications will be 


- accepted in the order in which they are received. 


Inquiries should be directed to George L. Spaeth, 
M.D., Director, Glaucoma Service, Wills Eye Hos- 
pital, Philadelphia, Pennsylvania 19130. . 


MASSACHUSETTS EYE AND EAR INFIRMARY 


The Retina Service, Massachusetts Eye and Ear 
Infirmary, will sponsor the Ninth Annual course in 
retinal detachment on June 3-5, 1971. The curricu- 
lum will include lecturers covering the fundamentals 
of fundus diagnosis, pathogenesis, and modern 
methods of treatment of detached retinas. Tuition 
is $125 for practitioners, and $50 for residents upon 


application from ‘department head. Checks are pay- 


able to Massachusetts Eye and Ear Infirmary and 
should be sent to Ronald C. Pruett, M.D., Retina 
Service, Massachusetts Eye and Ear Infirmary, 243 
Charles Street, Boston, Massachusetts 02114. 


PERSONALS 
ALBERT C. Esposrro 


At the annual meeting of the Southern Medical 
Association, held in Dallas, Texas, November 16, 
1970, Albert C. Esposito, of Huntington, West Vir- 
ginia, was installed as president. 


FRANK D. COSTENBADER 


The first recipient of the John Hughes Dunning- 
ton, M.D., award, established by the National So- 
ciety for the Prevention of Blindness, was Frank D. 
Costenbader, Washington, D.C. The award was pre- 
sented at the society’s annual meeting on Novem- 
ber 19, 1970. It-was established to recognize physi- 
cians who have made a unique contribution to a 
clinical practice or professional education by either 
improving or increasing opportunities for prevenuer 
of blindness. 
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SATURDAY MARCH 6, 1971 
9:00 A.M. to 12:30 P.M. 


CHARLES SCHEPENS, M.D. 
~ Chairman 


HAROLD SCHEIE, M.D. 
Advances in Eye Surgery: 
Glaucoma Surgery 
Cataract Surgery 


JAMES ALLEN, M.D. 
New Methodologies in Therapy of 


- Infections of the Lids and 


‘Conjunctivitis 
INTERMISSION 
ALSTON CALLAHAN, -M.D. 
Reconstruction of the Eyelids 


following Excision of Malignant 
Lesions 


-= CLAES DOHLMAN, M.D. 
New Trends in the Prevention and 
Treatment of Corneal Diseases 


Questions and Discussion 
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STANFORD UNIVERSITY SCHOOL OF MEDICINE 
= announces the 
1971 STANFORD OPHTHALMOLOGY CONFERENCE JN: 
= OCULAR MOTILITY Eii 
EXE June 24-26, 1971 — 


CEY SPEAKERS: 
MM. EUGENE R. FOLK, M.D. PHILLIP KNAPP, M.D. - NORMAN FISHER, M.D. 
D Chicago, Illinois New York, New: York "Stanford, Calif. 
eae ARTHUR J. JAMPOLSKY, M.D. RAYNOLD N. BERKE, M.D. GERALD L. PORTNEY, M.D. . 
Pwa, San Francisco, Callf. Stanford, Callf. ' Stanford, Calif. 
Lectures and round table discussions will cover diagnosis and management of present day 


squint problems. Differences and similarities among various ° ‘schools of thought” of stra- 
bismus treatment wili be discussed. 
Registration Fee: $125.00 (Includes lecture attendance, luncheons, cocktail party, banquet 
and trip to mountain winery with dinner). 

Social event tickets for wives: $15.00 


For application forms and further information write to: 


Gerald L. Portney, M.D. 
Division of Ophthalmology, Stanford University School of Medicine 
_ Stanford, Californla 94305 


ULTRASONIC TECHNIQUES IN OPHTHALMOLOGY 


SEVENTH ANNUAL COURSE 
—Practical instruction in diagnostic ultrasound for the ophthalmologist— 


Three days—July 26, 27, and 28, 1971° 


Southampton Hosptal, Southampton 
Long Island, New York 


- Tuition $150 ($100 for residents) 
——includes evening entertalnment. 


Lectures, demonstrations and practical work- 
shops covering the clinical use of diagnostic 
„ultrasound. ` 


Follows Eye Bank for Sight Restoration Course 
in Corneal Surgery July 21-23. 


Faculty includes: NATHANIEL R. BRONSON, 
Southampton, N.Y.; D. JACKSON COLEMAN, New 
York; DONALD J. HART, Philadelphia; ARTHUR 
H. KEENEY, Philadelphia; DAVID MEYER, Mem- 


phis; EDWARD W. PURNELL, Cleveland; KARL . 


OSSOINIG, Vienna. 


Equipment loaned by Smith Kline Instrument Co. 


and Storz instrument Co. 


Enrollment lImited. For registration or further detalls, write: 
Nathanlel R. Bronson, M.D. 
186 Old Town Road 
Southampton, New York 11968 
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Absolutely no other professional Journal covers both the medical 
and paramedical flelds related to the prevention of blindness— 


Si Savin 
i Sang 


published quarterly since 1931 by the National Society 
for the Prevention of Blindness, Inc. 


A unique publication of interest to all those professionally 
concerned directly or indirectly with eye care and protec- 
tion 

The Review publishes authoritative articles by physicians, 
optometrists, apticians, scientists, engineers, public health 
administrators, industrial executives, safety specialists, 
nurses, teachers, and social workers 


Annual subscription rate: $7.00 ` 





For information concerning subscriptions or submission 
of manuscripts, write 
É Wilfred D. David, M.D., M.P.H. 
| Editor-in-Chief 
| The Sight-Saving Review 
a | 79 Madison Avenue 
| New York, New York 10016 
S 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, lesas 78206 





There’s no biting sting with “comfort strength” Epifrin 2%, 1% 
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Epifrin® (l-epinephrine) has long offered the most economical, convenient l-epineph-. 
rine available to glaucoma patients. Now, with “comfort strength” Epifrin 2% and 1%, 


the biting sting is gone too! Evaluate our “comfort strengths” with your glaucoma 


patients. Have them compare the comfort of EPIFRIN Y2% with any other l-epinephrine. 
You'll find there is no significant difference in patient acceptance. There is growing 
documentation of the efficacy of these lower concentrations. (1, 2) Lower concentra- 
tions also mean reduced side effects and no blurring or impaired vision. Now the 


more sense.. - X ; 
References: 1. Kronfeld, P.C. invest. Ophth. 3258 (June) 


- 4964. 2. Harris, L. S.; Galin, M.A: and -Lemer, R.: Annals of 


Oph. 219 (June) 1970. Prescribing Information: Contains: 
levo-epinephrine (as the HC1)...2%, 1%, ’%. with: 


, benzalkonium chloride, sodium metabisulfite, disodium 


edetate, and purified water. indications: Chronic simple 


‘glaucoma. Contraindications: Should not be used in 


patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 
Warnings: Undesirable side reactions may iInciude: eye 


pain or ache, browache, headache, conjunctival hyperemia.. 


and allergic.lid reactions. Adrenachrome deposits in the 
conjunctiva and comea after prolonged epinephrine 
therapy have been reported. Epinephrine has been 
reported to produce macular edema in some aphakic 


‘economy and convenience of “comfort strength” Epifrin® %% and 1% make a lot 


patients. Precautions: Should be used with caution in 
patients with a narrow angle since dilation of the pupil may 
trigger an acute attack of glaucoma. Dosage: The usual 
dosage is one drop in the affected eye(s) once or twice 
daily. However, the dosage should be adjusted to meet the 
needs of the individual patient. Note: Protect from - 
axcessiye light and heat. tf the solution discolors or a’ 
precipitate forms it should be discarded. How Supplied: 
0.8% and 1.0% strengths In 15 ce plastic dropper bottles. 
2% in 5 cc and 15 cc plastic dropper bottles. On y“ 
prescription only. 


Epifrin (i-epinephrine) | s 


l p AlleRGAN Irvine, Calif / Montreal, Canada 
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sopto Carbachol 3% 
controls L 
diurnal variation 
without 
risking lens opacities 
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a One Aron ot Isopto® Carbachol 3% % keeps IOP down for 


a ` 8 hours.: Administer It at bedtime and control IOP through. 
a ‘the early morning hours—without the side effects of the 
host." more’ potent: cholinesterase inhibitor. Consider Isopto 
po" Carbachol,also, for exterided IOP.control during the day, 
gee ee in’ cases where: the paleni no Jonger econ to pilo- 
| as carping: ‘ke 
eh One recent study’ in aladcoma paene nA 
eo oh Isopto Carbachol 3% effective for a full 8 hours“ A single 
_* las." instillation of the solution was administered In-oné eye: 
ce es We fellow eye served.as a control. IOP in the treated eye 
“Us = a Was still significantly lower than the control at’8 hours. 
i A Use'it for assured val” ‘night glaucoma control. 
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Variation in. IOP atier instillation of a single dose of Carbachol 3% 
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ee. Tey = a oar An indroase in the log value: corresponds to a drug induced fall fn (OP 
i a AT'S Titec, TO Sere i a ‘Basel ing outflow Sans Outflow pressure control aye at same 
rr ao cig ee Mean , prassure treated eye -- _ lime after insulation as treatdd eye. 
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Impact-Resistant Lenses 








y-n 
E. WILLIAM TILLYER 


With F.D.A. rulings imminent and state laws pending (some are already in 
effect), perhaps it’s time to clear the air with a brief discussion of heat- 


treated lenses. 


Heat treating glass is a relatively straightforward and uncomplicated 
process. The glass is brought to its melting point, then rapidly cooled. Heat- 
ing causes the glass to expand, and the cooling makes it contract. But the 
cooling is so rapid that the outer surfaces shrink 
much faster than the interior. The surfaces and in- 
terior of the lens thus exert pressures in opposing 


directions. 


This surface-interior relationship sets up 
what's called a “‘tension-compression 
ratio” that invests the lens with added 
strength. The theory is that a blow to the 
lens must be greater than the tension- 
compression ratio in order for the lens to 
break. And when it does break, the frag- 
ments will not always have the jagged 
characteristic of untreated glass. 
However, if the lens is too thin, an effec- 
tive tension-compression ratio will not de- 
velop. During cooling, the outer ‘‘skin’’ 
that develops is simply too thin to effec- 
tively withstand the interior pressures. 
Lens shape is another factor in impact 
resistance. A convex lens, which is thicker 
at the center than at the edge, tends to 
have greater strength than a concave lens 
whose center is thinner than its edge. 
scratches reduce the impact resistance 
of a heat-treated lens. You would do well 
to remind your patients that heat treating 
doesn't make a lens any more scratch re- 
sistant—they'll scratch just as readily as 
untreated lenses. Obviously, scratched 
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lenses should be replaced. 

Some heat-treated lenses will show a 
more or less distinct Maltese cross when 
viewed through a colmascope. But don't 
rely on it. The cross may show up perfectly 
without good treatment. Conversely, the 
cross could be blurred, misshapen or al- 
most invisible with a perfectly treated lens. 
The drop-ball test still remains the most 
reliable test. 

There’s been a great deal of controversy 
over heat treating —6.00 D. (and above) 
lenses. Frankly, we believe that there’s too 
much difference between the thickness of 
the center compared to the edge for effec- 
tive heat treating. So, instead, in —6.00 D. 
and above, we recommend plastic lenses 
made from CR39. They're lightweight, 
capable of withstanding the drop-bail test, 
and acceptable underallthe presentrulings. 

Our heat-treated lenses are called 
TEMPROSS® Lenses. Our branches carry 
TILLYER® and TILLYER® MASTERPIECE® 
stock lenses in the proper thicknesses for 
heat treating. 


CORPORATION 
Optica! Products Division « Southbridge, Mass. 01550 
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ore treatment p 
to you 


Now a full range of seventeen powers, from 0.5 to 30 prism 
diopters, allow you to broaden your _ 

therapeutic use of the Press-On Prism Treatment 

System by OSG. 


Thin Fresnel prism membranes 

are applied directly to the ocular surface of a 

spectacle lens without adhesive. 
ompared to ordinary ophthalmic prisms, 
they are less expensive, more 

comfortable for the 
patient and cosmetically 

more attractive. 
Press-Ons are easy 
to apply and 






















z “ panded range of powers are available 
through an ophthalmic distributor near you. Write us for details on how 
the Press-On Prism System” can help you, and for a complete 
list of prism diopters. Optical Sciences Group, Inc., 2201 Webster St., 
r an Francisco, Calif. 94115 USA 
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Muro 
Ointment 
Sodium Chloride 5% 


MURO OINTMENT NO. 128 { SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


“5 A hypertonic solution of sodium chloride with methyicel- 


lulose. Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are availabie to all pharmacies and 
hospitals through their drug wholesaler. 


= Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


I MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street » Quincy, Mass. 02169 
Area Code 617 + 479-2686 
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STEREOSCOPE? MICROSCOPE? BOTH! 


The XONIX new" head-mounted MICROSCOPE gives superb Stereopsis (hence, STEREOSCOPE), 
fiber-optics illumination, an excellent working distance, better than average field of view, AND, it 
is portable and lightweight. A few specifications and applications are: 


OPHTHALMOLOGICAL USES: 


All eye surgical procedures for both surgeon and 
assistant: 


Glaucoma — filtering procedures, sinusotomy, tra- 
beculetomy, goniotomy 


Cataract extraction + Keratoplasty 

-= Repair of anterior segment trauma, including lacerated 
cornea, foreign body removal, etc. 

iris surgery 

Plastic procedures, including blowout fractures and 
orbital surgery where coaxial light is important 


Retina « Strabismus ° Suture removal 
Gonioscopy + Funduscopy 


Research surgery and general microscopic laboratory 
manipulations 


Low vision aid 


“The XONIX STEREOSCOPE was first introduced at 
the AAOO Nationa! Meeting in Las Vegas, October, 
1970. 


XONIX’S PRODUCTS INCLUDE: 


e XONIX BINOCULAR INDIRECT OPHTHALMOSCOPE 


For additional information, call or write: 








FEATURES: 


Head-mounted for freedom of movement and ease of 
focus 
Coaxial fiber-optics illumination with variable light 
intensity 
Large field: 28mm @ 6X magnification 

18mm @ 12X magnification 
Zoom magnification oculars 6X, 8X, 10X, 12X 
Light weight — 13 oz. (without headband) 
Comfortably worn for extended periods of time 
Can be worn over glasses 
Exceptional optical clarity and resolution 
Working distance: 10” from objective; 13” from eye 
Variable P.D. with lock setting — range 51 te 80mm 
Superior depth of field and excellent stereopsis 
Gaze below ocular gives unmagnified view 
Completely adjustable rigid locking linkage 
All magnesium construction 
Priced for individual rather than institutional ownership 


e XONIX PORTA-PAK e XONIX STEREOSCOPE 


XONIX INCORPORATED 


ae Calvary Street, Waltham, Massachusetts 02154- 


(617) 891-6411 
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VASOCIDIN 
ANTIBACTERIAL /STEROID/ 
DECONGESTANT 


INDICATIONS: Relief and management of non- 
purulent Blepharitis and Conjunctivitis, 


DOSAGE: Initially, 1 or 2 drops placed in the 
conjunctival sac every hour until improvement 
occurs. 


Thereafter, 1 or 2 drops 2 to 4 times daily. 


COMPOSITION: 

Prednisolone-21-phosphate sodium .............. 0.25% 
(Equivalent to Prednisolone 0.2% ) 

Sulfacetamide sodium ...................0.:60: 10.0% 
Phenylephrine HC] ....000000000.00000. 0.125% 
Methylparaben ........000.000...00 cette 0.02% 
Propylparaben ........c:c:ceccsceceeesecereeren senses 0.005% 


In a stabilized aqueous solution containing sodi- 
um thiosulfate and *SMP-68 (a combination of 
polyoxyethylene polyoxypropylene compound and 
polysorbate 80). 


EFFECTIVENESS: The antibacterial spectrum of 
Vasocidin is particularly effective against the gram 
positive pyogenic cocci; E. coli, N. gonorrhoeae, 
Koch-Weeks bacillus and other bacteria susceptible 
to sulfacetamide. Because Vasocidin is a true solu- 
tion, dosage is uniform and each drop is free of any 
irritating particles. The Vasocidin vehicle enhances 
the dispersion of active components. Sulfacetamide 
combats a wide range of pathogens; prednisolone 
reduces inflammatory reaction; phenylephrine re- 
lieves hyperemia. Local effects of active therapeutic 
agents appear to be prolonged by phenylephrine- 
induced vasoconstriction, 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


CONTRAINDICATIONS: Steroids are contrain- 
dicated in dendritic ulcers (herpes simplex), vac- 
cinia, varicella and most other viral diseases of the 
cornea and conjunctiva, as well as in fungal and 
tubercular ocular disease. Contraindicated in the 
treatment of purulent conjunctivitis or blepharitis. 
Should not be used by persons with narrow-angle 
glaucoma or those sensitive to sulfonamides. If irri- 
tation persists or increases, discontinue use and 
consult physician. 


SIDE EFFECTS: Extended use of topical steroid 
therapy may cause increased intraocular pressure 
in certain individuals. It is advisable that intra- 
ocular pressure be checked frequently. In those 
diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. 


Vasocidin is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of bottle. Keep 
container tightly closed. 


SUPPLIED: Plastic dropper-tipped vials, 5 ce. 


Smith, Miller & Patch, Inc., 
902 Broadway, New York, N.Y. 10010 
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DIXEY 
INSTRUMENTS 
LTD. 


19 Wigmore Street, London W1, England 


Manufacturers and suppliers of high 
quality Ophthalmic Surgical Instru- 
ments including a range of micro in- 
struments. 


We shall be pleased to send a cata- 
logue and price list on request. 





FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 








system is combined with excellent direct illumination to produce a 
clear, well lighted image of the chamber angle...free of disturbing 
reflections. 


The optical design of the Cardona Goniolens virtually eliminates dis- 
tortion and displacement of the image of both the angle and the goni- 


otomy knife... facilitating the surgeon's ability to control the position 
and motion of the knife tip. 


Flat curvature with apical corneal contact eliminates the possibility of 
air bubbles..permitting use of the goniolens for both gonioscopy and 
goniophotography...a useful adjunct in cases of angle-closure 
glaucoma. 


The wide 34° image field allows viewing by more than one person... 
valuable for teaching purposes... or just a better view. 


Write for reprint and literature. 


Edward Weck & Company, Inc. 


REET Main Office: 49-33 31st Place. Long Island City, N.Y. 11101 (212) 786-7743 
Selai Ei West Coast: 8624 Wilshire Blyd., Beverly Hills. Calif. 90211 (213) 657-5455 
Canada: 17 Canso Road, Rexdale, Ontario (416) 247-8666 


EST. 1890 svsscarvor STANDARD INTERNATIONAL CORPORATION 








Ref. Cardona, H. and Forbes, M: A new fiber optic goniolens, Amer. J. Ophth. 67:6, 1 





Cardona Goniolens with Fiber Optic Illumination 


"ig the ideal instrument for goniosurgery.”’ The focalized optical 
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Lifelike 
full-color 
stereograms... 


oe unparalleled opportunities 


to study ophthalmic 


New 2-Volume Atlas! 


Braley ef al. 


STEREOSCOPIC ATLAS OF 
SLIT-LAMP BIOMICROSCOPY 


Now you can study and review slit-lamp find- 
ings in lifelike depth and color! More than 200 
realistic stereoscopic views portray the appear- 
ance of the living eye as seen in routine slit- 
lamp examination, clearly demonstrating typi- 
cal and unusual manifestations of disease con- 
ditions of all major parts of the eye. Each view 
represents a particular case; the carefully cor- 
related text includes a full case history, an ex- 
planation of significant slit-lamp findings, and 
a black-and-white duplicate of the stereogram 
pinpointing diagnostic features. A unique for- 
mat allows you to refer to the pertinent text as 


you view each reel, and a compact folding 
viewer makes this a self-contained educational 
package. Take advantage of this opportunity to 
study a wide variety of interesting cases in the 
quiet of your own office... order your copy 
now! 


By ALSON E. BRALEY, M.D.; ROBERT C. WATZKE, M.D; 
LEE ALLEN; and OGDEN FRAZIER. October, 1970. 2 
volumes, 241 pages plus FM I-XIV, 81%" X 11%, 213 
iHustrations and 210 stereoscopic views in full color on 
30 View-Master® reels, and a View-Master®) compact 
viewer, Price, $79.50. 
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A New Book! 


Gass 


STEREOSCOPIC ATLAS OF MACULAR DISEASES 


A Funduscopic and Angiographic Presentation 


<0 An effective guide to differential diagnosis, this 
unusual clinical atlas links impressive stereo- 


scopic views to labeled photographs and draw- 
ings in the text, in a clear demonstration of 
choroidal diseases and macular manifestations 


of ocular and systemic diseases. Correlated 
~~ ophthalmoscopic and fluorescein angiographic 
coo findings illustrate every detail of anatomic and 






New Volume III! 


The Cornea 


This masterful presentation features 112 sharp- 


ly detailed stereoscopic views in realistic full 







color, demonstrating the wide range of con- 
genital and acquired lesions affecting the cor- 
nea and sclera. Clear-cut descriptive text, con- 
cise case histories, and pertinent black-and- 
white photographs complete the careful analysis 
of each condition. The third volume in a pio- 


New Volume Il! 


physiologic alteration. Put this practical vol- 
ume to work as your daily consultant! 


By J. DONALD M. GASS, M.D. November, 1970. 232 
pages plus FM I-XII, 812” X 11”, 498 illustrations and 
105 stereoscopic views (90 in full color) on 15 View- 
Master® reels keyed to labeled drawings and figures, 
and a View-Master® compact viewer, Price, $48.50, 


Donaldson 


ATLAS OF EXTERNAL DISEASES OF THE EYE 


and Sclera 


neering series, this new atlas shows many in- 
frequently seen conditions—a valuable diag- 
nostic aid! 


By DAVID D. DONALDSON, M.D. June, 1971. Volume Hil, 
approx. 294 pages, 8." X 11”, 363 illustrations and 
112 stereoscopic views in full color on 16 View-Master®) 
reels, and a View-Master® compoct viewer. About 
$58.50. 


Blodi et al. 


STEREOSCOPIC MANUAL OF THE OCULAR 


CA totally new series of stereoscopic views re- 
veals fundus pathology as seen through the 


< ophthalmoscope—an unsurpassed source of 


comparison for your own findings! 


A logical 


correlation of full-color stereograms and an 
authoritative text comprising case histories, 
relevant clinical data, and fluorescein angio- 
grams, this new volume delineates 98 specific 





FUNDUS IN LOCAL AND SYSTEMIC DISEASE 


ocular and systemic diseases with unmatched 
accuracy and detail. 


By FREDERICK C. BLODI, M.D.; LEE ALLEN; and OGDEN 
FRAZIER. August, 1970. Volume lj, 135 pages plus FM 
IXH, BY" X 11”, 119 illustrations and 112 stereoscopic 
views in full color on 16 View-Master® reels, and a 
View-Master compact viewer. Price, $39.50. 
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THE C. V. MOSBY COMPANY 


ST. LOUIS, MISSOURI 63141 
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Block that stinging pun 


If your patient inadvertently places a le 
_ covered with contact lens cleaning sol 
ve (thinking she had applied wetting solu 
on sensitive ocular tissues — POW! No’ 
because of the entirely new nonliquid 

formulation and tube packaging of de 
Flow’s contact lens cleaning gel, you cé 
anguish and earn gratitude by protectii 
patients from unnecessary ocular irrita 
And new de-FILM™ gel concentrate cle 
contact lenses like they’ve never been 

cleaned before. 


25Gm, stand-up 
tube of deFILM 


/ À FLOW PHARMACEUTICALS, 


‘SN 936 Commercial Street, Palo Alto, California 94303. 


ppt, 


Makers of hy-FLOW® Wetting Solution, duo-FLOW® Cle 
Storage Solution, and porta-FLOW® Cleaning/Storage Cé 


lanced Salt Solution, Alcon) 


ser with a special pei hoes designed h to kecapi 
uer-Lok® hub irrigating cannulas. Just snap on the 
car ae check for r patency and Irrigate. There is no 


In urgery—Be Sure to Specify... 
BSS (Balanced Salt Solution, Alcon). 


INGREDIENTS: Each mi contains sodium chioride 0.490%, potassium 
chloride 0.075%, calcium chloride 0.048%, magnesium. chloride hexa- 
hydrate p. 030%, sodium acetate 0. 990%, sodium citrate dihydrate 
0.470%. CONTRAINDICATIONS: None known. precautions: (1) Since BSS. 
contains no preservative, it should never be re-used. (2) Before use, 
ogheck for patency. (3) To prevent aspiration; remove needie from the — 
eye before releasing pressure, (4) Do not use if seal or outer vial is miss- 
ngor broken, Open under asaptic conditions only. 


D. L., Fleming, T. C., and Girard, L. J.: Am. J, Oph. 499: 895 w 
art I, May 1960.. a 





Over a year ago, one of these children? was first seen by 
an ophthalmologist after the school nurse detected an eye 
problem. The child’s visual acuity was 20/30 O.D. and 
20/20 O.S. with correction of +1.00 D. sph. The prism 
and cover test showed an esophoria of 6A at distance and 
an intermittent esotropia of 154 at near. Fusion was im- 
perfect. PHOSPHOLINE IODIDE (echothiophate iodide) 
0.125% 0.U. was prescribed, at first q.d. and then gradu- 
ally reduced to once a week. Orthoptic treatment was pre- 
scribed in order to increase binocular control. 


After about 15 months, examination showed binocular vis- 
ual acuity 20/20, esophoria 54 at distance, 104 at near 
with good stereopsis. The eyedrops have been discontin- 
ued and the patient will be kept under observation. 


Nancy, the girl on the left, is the youngster described in 
this case history. This school term she can approach her 
classmates without apprehension or embarrassment. 


PHOSPHOLINE IODIDE may be of value for both diagno- 
sis and treatment. A brief initial diagnostic course can help 

determine whether or not there is an accommodative basis 

for the esotropia. 


When a significant accommodative factor is present, con- 
tinued use of PHOSPHOLINE IODIDE alone is often suffi- 
cient for treatment. Gradual withdrawal is conveniently 
achieved by increasing the interval between instillations. If 
surgery is called for, postoperative use of PHOSPHOLINE 
IODIDE may be useful in correcting a residual deviation 
and make further surgery unnecessary. 





in management of l f 
glaucoma/accommodative esotropia 


BRIEF SUMMARY 


Phospholine lodide® 

(echothiophate iodide for ophthalmic solution) 

in Management of Chronic Simple (Noncongestive} 
and Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in acute 
(congestive) angle closure glaucoma, but may be useful in 
the subacute or chronic stages after iridectomy or where sur- 
gery is refused or contraindicated. it is also contraindicated 
in glaucoma associated with iridocyclitis. It should be pre- 
scribed only after consultation with the patient’s internist or 
Surgeon in the presence of bronchial asthma, gastrointestinal 
spasm, urinary tract obstruction, vascular hypertension, myo- 
cardial infarction, and Parkinson’s disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse sweat- 
ing, or muscle weakness occurs. Succinyicholine should not 
be used concomitantly. In patients with myasthenia gravis, 
only specialists who are aware of the likelihood of drug inter- 
actions should employ PHOSPHOLINE IODIDE (echothiophate 
iodide) concomitantly with neostigmine, ambenonium, pyrido- 
stigmine, or edrophonium. 

Use in pregnancy: Not established is safe use in pregnancy, 
nor absence of adverse effects on fetus or on respiration of 
neonate. Administration in pregnancy requires weighing pdten- 
tial benefits against potential hazards. 


Tires ; hemiinh tha eau x ha fichante Phaon : shthatmalany MVEL kadioni Panes: M oe 2 sy is : hor akika e PA Sanat caadatea 
Case report through ihe courtesy of the Onhopuc Cini, Qepartment of Oohthalmolagy, NYU. Medical Center, NYU. School of Medicine, New York, NY. Other children nased by grofessional medals. 
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Poor lateral centering is most often found in 
cases of “against the rule” corneal astigmatism 
(fattest “K” reading vertical). It is apparent that 
an “on K” lens will rock about the flatter axis and 
tilt nasally or temporally (depending on lid pres- 
sure and peripheral corneal flattening in the hori- 
zontal meridian). 1 recommend fitting “steeper 
than K” by 25-40% of the corneal cylinder. Also, 
reduce O.Z. as steepness is increased, for good 
cornea-to-lens alignment. Some rock will remain, 
so don’t make lens too small, as a larger diameter 
will help maintain centering. Avoid ultra-thin 
lenses, which are usually contraindicated in these 
cases for visual reasons (see my recent mono- 
graph). If conventional lenses are unsuccessful, 
try toric-inside lenses, which often give excellent 
visual correction when corneal cylinder is 2.00 D. 
or more. 


Lateral positioning can be a problem with 
oblique corneal astigmatism, for the lens may tilt 
around the flattest meridian and ride up and to 
one side, or down and to the other. Fit “steeper 
than K” by up to 35% of the corneal cylinder. 
Ultra-thin lenses, fitted slightly steeper than usual, 
can also be helpful and are not visually contra- 
indicated in most cases. Toric-inside lenses are not 
usually recommended as they often induce resid- 


ual astigmatism requiring outside-cylinder correc- 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 


Contact Lens Centering 


The Problem of Poor Lateral Positioning 


tion at oblique axes (lenses hard to make and to 


fit). 


Where corneal astigmatism is “with the rule” 
(flattest “K” reading horizontal), poor lateral po- 
sitioning usually is corrected using lenses with 
larger O.Z.s (up to 8.2 mm) or steeper base 
curves. Ultra-thin lenses, fitted “steeper than K”, 
may often help. 


Where the apical cap is decentered laterally, 
perfect geometrical lens centering is obviously im- 
possible. However, we consider the fit satisfactory 
if there is no visual interference due to lens pe- 
riphery crossing pupillary margin, and if the lens 
edge does not dig into and irritate the limbal re- 
gion. 


Where perfect lateral centering is not possible, 
a compromise fit may be necessary, knowing that 
the lens edge will at times rest on the lateral 
sclera. Thus, a larger lens is needed (so that the 
optical portion covers the pupil), and the periph- 
ery should be constructed with a flat, highly pol- 
ished and well blended posterior edge curvature 
that will clear the limbus and present a broad, 
smooth surface where it impinges on the sclera. 


STANLEY GORDON, President 


Please send special introductory 
offer and literature. 


Phone 716-232-6878 « Cable CONTACTLENS, Roch., N. Y. 


æ Metricon 
+ Spiro-Vent 


è iftra-Thin Metricon 
æ Tangential Periphery 


e Astigmacon 
e Gordon Bifocal 
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NEW DEVELOPMENTS... 


ORA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliary body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 





The attachment is shaped like the 3-mirror lens. Half a 
steel-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
fundus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 





THE PERKINS HAND HELD APPLANATION TONOMETER 





e LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 


WRITE FOR FREE CATALOGUES 





ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS 
40 WEST 55 STREET NEW YORK, NY 10019 


Before prescribing, see the complete prescribing information Adverse Reactions: Occasionally, irritation, pain, pruritus 


in SK&F literature or PDR. inflammation, edema and, rarely, allergic reactions have 
Precautions: The concomitant use of steroids should be been reported. Photophobia can occur. A few cases show 
avoided in superficial infections and employed only with punctate defects in the epithelium, but it is unknown whett 
cation in deep infections. Boric acid should net be these defects are due to the drug or the disease. 
administered during Stoxil (idoxuridine, skaf) therapy. Supplied: 0.1% Solution and 0.5% Ointment. 


K Smith Kline & French Laboratories 
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¢ available in two dosage forms — solution and ointment Only ‘Stoxil 
is available in an ointment form that lets your patient sleep through 
the night (recommended dosage is five instillations during the day, 
the last one before sleep). 


e costs less Stoxil’ ointment or solution costs approximately 14% to 26% 
ess than other IDU preparations (prices as listed in the 1970 Edition 
of Drug Topics Red Book). 



















b Vhen you prescribe 
-Ophthalm mic Solution 
'NeoDECADRON and your 
patient does not shake the 
dispenser, he's still in the 

ear. Shaking is unnecessary. 
jeoDECADRON is free of 
ended steroid crystals. 
little orno blurring, 
ing, or irritation. 


IDICATIONS. The ophthalmic 
preparations of DECADRON® 
“Phosphate (dexamethasone sodium 
phosphate, MSD} are for use in 
certain disorders of the anterior 
segment of the eye, such as 
superticial keratitis, conjunctivitis, 
and mild acute iritis, and in certain 
disorders of the external ear canal 
responsive to tapical steroid th 
When combined steroid-antibictic 
activity is needed in such disorders 
mplicated by infection caused by 
fheomycin-sensitive organisms, 

parations of NecDECADRON 
eof particular value 


RAI INDICATIONS: - 

IDRON and NecDECADRON 
d-not be used in the presence 
of infectious tuberculous lesions of 
the eye, chickenpox, early acute 
herpes simplex, vaccinia, the early 
acute stages of most viral diseases 
of the cornea and conjunctiva, acute 
purulent untreated infections of the 
conjunctiva and lids, suspected 
ocular or aural fungal infection, 
perforated ear drum. Sensitivity fo 
components is also a 
contraindication. 

PRECAUTIONS: DECADRON: Like 
all adrenal corticosteroids, may 
sometimes mask, activate, or 
enhance incipient infection, 
















erapy. 





Whenever possibility of infection 
exisis, suitable antibiotic agents or 
a steroid-antibiotic preparation 
(such as NeaDECADRON) should 
be considered. lf infections do not 


respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled by 
other measures, ` 


Systemic side effects may occur 

with extensive use ie stercids. Rarely, 
ocular herpes simplex has been 
reported in patients receiving 
adrenocortical steroids systemically 
or locally in the eye for other 
conditions. 


As with other corticosteroids, 
increased intraccular tension can 
follow extended local use {1-2 
weeks or more} of dexamethasone 
sodium phosphate. Since increased 
intraocular tension can lead to loss 
of vision, this possibility should be 
kept in mind and topical 
administration used only under 
adequate tonometric supervision, 
particularly in patients known to 
have glaucoma, or whose family 
history includes glaucoma. 


In those diseases causing thinning 





of the cornea, perforation has been 
known to have occurred with the 
use of topical steroids. Repons in 
the literature indic ate that, rarely, 
protracted use of topical 
corticosteroids in the eye may be 
associated with the development of 
posterior subcapsular cataracts. 
Hereditary and degenerative eye 
diseases in general do not show any 
response fo treatment with these 
preparations, 


Stubborn cases of anterior segment 
eye disease may require systemic 
adrenocortical hormone therapy. 
When the deeper ocular structures 
are involved, systemic therapy is 
necessary, 


NeoDECADRON. A few individuals 
may be sensitive to one or more of 
the components of NeoDECADRON, 
If any reaction indicating sensitivity 
is observed, discontinue use. 
Sensitivity to neomycin may 
occasionally develop, especially 
when it is applied to abraded skin. 
Some reports in the current literature 
point to an increase in the number of 
persons sensitive to neomycin 


Use of any antibiotic agent may 
resull in overgrowth of fungi or 

ther organisms not suscepti! eto 
the antibio! ic, necessitaling prompt 
medical attention for such new 
infections. 


As the safety of topical steroids 
during pregnancy has not been 
conlirmed, they should not be used 
for extended periods during 
pregnancy. 


For more detailed information 
consult your Merck Sharp and Dohme 
representative or see the Package 


Circular. 

ep’ MER SHARP & DOHME 
voon of Merck & Co inc West Pout Pa [9485 

ea today theory is tomorrows therapy 


OPHTHALMIC SOLUTION 









Each cc. contains dexamethasone sodium phosphate equivalent to 
1 mg. {0.1%} dexamethasone phosphate, and neomycin sulfate equivalent 
to 3.5 mg. neomycin base, 


+ 


ore contact lens referrals 
from satisfied patients. - 





New PEK® Mark Ill and Compu-Graph...The Modern 
Instruments For Fast And Accurate Corneal 
Measurements For Greater Patient Care. 


c All Lenses Are Not Alike. 


BP TSRSSHETE SRAM EHH ASE RHE REE REE RH HE RSH E THERE HARE EERE EDR AET HEF EEAM EEE RAE ERE REESE AREER EARNERS SHR ATE HER ER AHERHHEHR ADAH EESPEEEHESASCHHEAEEAAEHEES OPP RD EHREREV ELE SE REY YS 


Please send me information on your new 





developments as I have indicated. Name 

| | Asphercon® Lens [| | PEK® Mark til Addraas O 
E Multi-Range® C] New Spring 
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ww WESLEY- JESSEN rustne contact tens COMPANY 
Dept. 12C, 37 South Wabash Avenue, Chicago, Illinois 60603 œ Phone: (312) 346-6788 
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DMV CONTACT m 
LENS REMOVER cn 


The NO STRETCH Method of Contact Lens Removal. So simple, so much more hy- 
gienic . . . so far superior to the manual method of stretching the eyelids, that every one 
of your patients should use this procedure for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does it. 


Colors: Yellow, Pink, White, Avocado, Aqua 


Available from your contact lens laboratory 








CONTACT LENS INSTRUCTION BROCHURES 
(No Charge) 


OVERSEAS OUTLET: 
WILLI OTT 


Kontaklinsen 
STAUFFACHERSTRASSE 5 © 8004 ZURICH, SWITZERLAND 


DMV Contact Lens Company 
P.O. BOX 2642, ZANESVILLE, OHIO 43701 « PHONE: (614) 452-4787 





(ICHLORPHEN 


nset of action usually occurs within an hour, and 
aximal effect is observed in two to four hours. 
ywered intraocular tension may be maintained for 
x to twelve hours. 

ompared to other carbonic anhydrase inhibitors, 
ARANIDE has a lesser propensity for causing meta- 
lic acidosis. Please note, however, that other side 
fects associated with carbonic anhydrase inhibitors 
ay occur. DARANIDE is usually most successful 
hen given in conjunction with miotics. 


dications: Treatment of chronic simple (wide angle) glau- 
ma, acute congestive (narrow angle) glaucoma, chronic 
ngestive glaucoma, secondary glaucoma (acute phase), and 
eoperative control of intraocular tension of glaucoma; 
ironic pulmonary insufficiency with respiratory acidosis. 
se in conjunction with other agents as indicated. 
ntraindications: To avoid blood pH decreases below 7.20, 
) not use if arterial pCO. greater than 63 mm Hg; hepatic 
sufficiency; renal failure; adrenocortical insufficiency; hyper- 
lloremic acidosis; conditions in which sodium and/or potas- 
jm serum levels are depressed. Should not be used in 
itients with severe pulmonary obstruction who are unable 
increase their alveolar ventilation since their acidosis may 
: increased to the point of narcosis. 

arning: Should not be used in women of child-bearing age or 
‘pregnancy, especially during the first trimester, unless the 
inefits to be expected outweigh potential adverse effects. 


AMIDE 








MSD) 


Precautions: Potassium excretion is increased and hypoka- 
lemia may develop with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Digitalis therapy may exaggerate 
metabolic effects of hypokalemia especially with reference 
to myocardial activity. Hypokalemia may be treated by use of 
potassium chloride or giving foods with a high potassium con- 
tent. A close check on electrolyte balance, blood pH, and 
blood gases should be kept during therapy. Use with caution 
in severe respiratory acidosis or in the presence of chronic 
pulmonary infection; discontinue if blood pH falls below 7.20. 
As with other carbonic anhydrase inhibitors, agranulocytosis, 
thrombocytopenia, or renal calculi are possible. 

Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal distur- 
bances (anorexia, nausea, vomiting), constipation, urinary fre- 
quency, mild skin eruptions, pruritus, headache, weakness, 
nervousness, globus hystericus, sedation, lassitude, depres- 
sion, confusion, disorientation, dizziness, ataxia, tremor, tinni- 
tus, paresthesias of hands, feet, tongue. If they occur, reduce 
dosage or discontinue drug temporarily. 

Supplied: Tablets containing 50 mg dichlorphenamide each, 
in bottles of 100. 

For more detailed information, consult your Merck Sharp & 
Dohme representative or see the package circular. 


CD MERCK SHARP & DOHME 
Division of Merck & Co. Inc. West Point. Pa. 19486 
where today's theory is tomorrow's therapy 











Safe: No gamma radiation. Less than 1% brems- 
strahlung. Improved encapsulation reduces risk of 
leakage to 1/50,000th of earlier sources. 


Convenient: Applicator head swivels. Protective 
shield adjusts. Masks and forceps are fitted in 
storage case. 


inexpensive: Long half life—approximately 28 
years—makes the Model B-1 a very reasonably 
priced investment. Available now in the nominal 
strength of 100 millicuries. Write for details. 


a $ 


Fine surgical instruments and equipment since 1895 








GENERAL OFFICES: 6600 WEST TOUHY AVENUE, CHICAGO, ILLINOIS 60648 ` 


ANAHEIM, CAL. 


ATLANTA DALLAS HOUSTON ROCHESTER, MINN. RAHWAY, N.. 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA” 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
‘leaking wounds,"' equal to the smallest hand made eyed needles 
No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 
Extra. Code Nos. 2SC-100, 2SC-90 and 2SC-80. 





A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING, *Fully inert because it is made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. i 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such coses as orbital fractures, lid reconstruction, ete. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1966, Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co, Bir- 
minghom, Alabama, 1966, Cibis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsbl. Augenh., 112, 3, 1947. J. Borraquer—Z. Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annals of Ophthalmology, 1:34-38, 1969. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


U.S. and Canadian Trade Marks Registered. 
+ 








antibacterial result of 


brand of 


GARAMYCIN NoN 
OPHTHALMIC SOLUTION 


Each cc. contains gentamicin sulfate equivalent to 3.0 mg. gentamicin. 


You are looking at the 


See third page following for clinical considerations. 


Introducing a new si nge 
ophthalmic antibiotic for initial 
treatment of external eye infections’ 


GARAMYCIN Senin 


OPHTHALMIC SOLUTION 


Active against gram-positive organisms: 

including coagulase-positive and coagulase-negative staphylococci, including 
certain strains that are resistant to penicillin; Group A beta-hemolytic and 
nonhemolytic streptococci; and Diplococcus pneumoniae. 


Active against gram-negative organisms: 


Including certain strains of Pseudomonas aeruginosa, indole-positive and 
indole-negative Proteus species, Escherichia coli, Klebsiella pneumoniae 
(Friedlander’s bacillus), Haemophilus influenzae and Haemophilus 
aegyptius (Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella 
lacunata (diplobacillus of Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. 


Although significant resistance in organisms isolated from patients treated with 
gentamicin has not occurred at the present time, this may occur in the future as 
resistance has been produced with difficulty in vitro by repeated exposures. 
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* Due to susceptible organisms. 
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OPHTHALMIC SOLUTION 


See following page for clinical considerations. 





Introducing a new single ophthalmic 
antibiotic, with broad antibacterial range 
low reported incidence of sensitivity 


and resistance tor initia 





treatment of 


external eye infections: 


Wide range of antibacterial activity against both gram-positive and 
gram-negative organisms commonly found in eye infections and against many 


strains of pseudomonas and proteus. 


Low incidence of sensitization and resistance, as reported in 
initial clinical trials of this new, single ophthalmic antibacterial agent. (Although 
significant resistance in organisms isolated from patients treated with gentamicin 
has not occurred at the present time, this may occur in the future as resistance 
has been produced with difficulty in vitro by repeated exposures.) 


Equal in spectrum to commonly prescribed combinations 
of neomycin, polymyxin and bacitracin or gramicidin; equal in degree of 
therapeutic potential against organisms usually associated with ocular infections. 


Plastic SQUEEZE bottle, sterile, for convenient administration. 


*Due to susceptible organisms. 
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Clinical considerations 
Description GARAMYCIN is a bactericidal antibiotic of the 
aminoglycoside group active against a wide variety af patho- 
genic gram-negative and gram-positive bacteria. 
GARAMYCIN Ophthalmic Solution is a sterile aqueous 
solution buffered to approximately pH 6.7 for use in the eye. 
Each ce. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin}, disodium phosphate; monosodium phosphate; 
sodium chloride; and benzalkonium chloride a3 o preservative. 
indications GARAMYCIN Ophthalmic Solution is indicated 
in the topical treatment of infections of the external eye and 
its adnexa caused by susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and keratocanjunctivins, cor- 
neal ulcers, blepharitis and blepharocanjunctivitis, acute mel- 
bomianitis, and dacryocystitis. 


Contraindications GARAMYCIN Ophthalmic Solution is 
contraindicated in patents with known hypersensitivity fo any 
of the components of this preparation. 

Precautions Prolonged use of topical antibiotics may give 
rise to overgrowth of nonsusceptible organisms such as fungi 
Should this occur, or i irritation or hypersensitivity to any 
component of the drug develops, discontinue use of the prepa- 
ration and institute appropriate therapy. 

Dosage and Administration One or two drops of GARA. 
MYCIN Ophthalmic Solution every four hours. [n severe in- 
fections, dosage may be increased to as much as two drops 
ance hourly. 

How Supplied GARAMYCIN Ophthalmic Solution, 5 cc. 


.s t | - Y F : 
plastic dropper bottle, sterile, box of | 





You are looking at 
ohthalmologists o 
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GARAMYCIN 


OPHTHALMIC SOLUTIO 


See opposite page for 


“Gentamicin sulfate compared favorably 
with the reference drug [neomycin, poly- 
myxin and bacitracin or gramicidin 
combined] in its ability to effect bacteri- 
ologic cures.” 


“Gentamicin sulfate appears to be an an- 
tibiotic of choice for the initial treatment 
of external ocular infections.’ 


“Gentamicin sulfate 0.3% ophthalmic 
drops...proved highly effective...for a 
wide variety of common bacterial eye 
infections”: conjunctivitis, blepharitis and 
meibomianitis, primarily.’? 


"Gentamicin sulfate ophthalmic solution 
...iS a useful new topical treatment for 
external diseases [infections”] of the eye, 
particularly for those resistant to stand- 
ard antibiotic agents.” Although signifi- 
cant resistance inorganisms isolated from 
patients treated with gentamicin has not 
occurred at the present time, this may oc- 
cur in the future as resistance has been 
produced with difficulty in vitro by re- 
peated exposures. 


References 
1. Gordon, OM. Gentamicin sulfate 
tions. Amer. J. Ophthal. 69.300-2 


2. Magnuson, R. H. and Sue, T: Gentamicin sulfate in exter- 
nal eye infections. JAMA 199-427-426 (Feb. 6) 1967. 


3. Breakey, A. 5. Gentamion sulfate for bacterial infections 


{Due to susceptible organisms] 
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BRITISH JOURNAL OF OPHTHALMOLOGY 


This Journal publishes original articles on every aspect of the ophthalmo- 
logical sciences by practising ophthalmologists and research workers all 
over the world. While welcoming reports on experimental work, the 
editors nevertheless pay special attention to the practical problems of 
eye disorders and their treatment. to give as much help as possible to 
ophthalmic surgeons and all concerned with clinical ophthalmology. All 
articles are in English and carry summaries wherever appropriate. 

Book reviews, shorter notes, and correspondence also appear at frequent 
intervals. | | 


Published Monthly Annual Subscription $23.00 


OPHTHALMIC LITERATURE 


OPHTHALMIC LITERATURE is the key to virtually all published 
information on ophthalmology. Each issue consists of carefully prepared, 
informative abstracts in English of relevant articles in medical and 
scientific journals throughout the world; each abstract is classified under 
one of forty specific headings, with cross references where necessary. 
Summaries of new books and new editions on the subject are included 
under the appropriate headings. An author index is also included in 
each issue, 


In its comprehensiveness OPHTHALMIC LITERATURE is unique 
among abstracting journals in the world. 


Six issues a year, plus index Annual Subscription $23.00 


These two world famous ophthalmic journals can be ordered 
at the special combined subscription rate of: $40.00. 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOURNAL, 80 Brighton Avenue, Boston, Mass., 02134. 
Subscriptions for all other countries should be ordered direct from the 
Subscription Manager. 


BRITISH MEDICAL JOURNAL, B.M.A. House, 
Tavistock Square, London, WCIH 9JR, England 


or through any leading subscription agent or bookseller 








With the AO 


Ultramatic Phoroptor 
you take 
one reading, 
once, 
ith one scale. 





With the AO Uleramatic Phoroptor, you save 
time and simplify refracting technique every 
time you turn the dial. The secret: synchroniza- 
tion. The Cross Cylinder Loupe is synchronizec 
so that it rotates automatically to a correspondin 
axis—every time you change the correcting 
cylinder axis. This feature alone eliminates 
numerous cross cylinder axis settings, saves 





7 


valuable time. And when the axis check test is 
completed you make only one reading, once. 
The AO Ultramatic Phoroptor makes refraction 
easier for you—through synchronization. 


Tarn the page lor more. 


CORPORATION 
BUFFALO NEW YORK 14215 





A converging lens system 
is also exclusive with 
the AO Ultramatic Phoroptor. 


One of the major features of the Ultra- 
matic Phoroptor is its exclusive Ful-Vue 
convergence lens system, for precision 
measurement in near as well as distance 
resting. This Ful-Vue convergence ts 
easy to Operate and provides the ideal 
near-test conditions for your patients. 
The patient looks through the optical 
centers of the instrument lenses, insur- 
ing overlapping fields and the widest 
field of view. In addition, ten most-used 
auxiliary lenses (plus 2 open apertures) 
in each side offer an unmatched choice 


to facilitate comprehensive testing in 
the shortest time. 

High-contrast scales are another time- 
saving convenience. Large and easy to 
read, they're legible even in soft 
illumination. 

Ask your AO Representative for more 
information about the AO Ultramatic 
Phoroptor. 





AMERICAN OPTICAL 


R CORPORATION 
BUFFALO. NEW YORK 14215 
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CROSSED LENSE 

















NEW HAND Our crossed lenses minimize spherical aberration and coma. 
CONDENSING LENSES They form small sharp images of the observer's pupil in the 


FOR AAi patient’s pupil. The image of the patient's fundus is corrected 
OPHTHALMOSCOPY _2ecause it passes through these small apertures. 


E Extremely durable magnesium fluoride coating reduces 
bothersome reflections. 


M@ Distinct mark quickly identifies correct lens positioning. 


E Black anodized aluminum mounting ring has a deep 
diamond knurl to assure a good grip. 


E Even if dropped on a hard surface, the lens will not crack or 
chip. It is imbedded in a shock resistant teflon pad. 


Mi Lenses available: 
14 D, 48 mm. / +18 D, 33 mm. 


+27 D, 28mm. / +30 D, 23 mm. 








EDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 
150 Causeway Street, Boston, Mass. 02114/ Tel. 523-503 








YA E-767 


E-759*L Retractor, Iris, GROSS: left, has a tiny wire retractor, like the open retractor on 
one blade of a Barraquer wire speculum, mounted at end of shaft. (not illustrated} 

E-759*R Retractor, Iris, GROSS: right. (not illustrated} 

E-761 Retractor, Iris, FASANELLA: Made of thermal insulating, autoclavable plastic. 
Double end, 214mm and 4mm blades. Ref., Am. J. of Ophth., Jan., 1967. 

E-762 Retractor, Iris, BRONSON-TURTZ: With 4mm retractor blade. Made of thermal 
insulating autoclavable plastic which prevents accidental heat transfer from iris 
through retractor to probe tip with resultant freeze of iris to retractor. Ref., Am. 
J. of Ophth., July, 1966. 

E-763* Retractor-irrigator, Iris Cryo, HARTSTEIN: this is a 4mm iris retractor mounted 
on a 19 ga. needle. Ref, Am. J. Ophth., May, 1967. 

E-767 L Retractor, Iris, ROSENBAUM-DREWS: Original, Left Hand. With 4mm retractor 
blade. Made of thermal insulating, autoclavable plastic, with retracting blade 
set in line with handle. Ref., Trans. Am. Acad. O. & O., Mar-Apr., 1967. 

E-767 R Retractor, Iris, ROSENBAUM-DREWS: Right Hand, otherwise same as E-767 L, 

E-772 L Retractor, Iris, WILMER: Large, 4mm wide. Has cam like lip which permits removal! 
from iris by clockwise rotation rather than forward movement. Made of auto- 
clavable plastic. Same handle as E-762. 

E-772 S Retractor, Iris, WILMER: for cryosurgery. Small, 3mm wide. 

"Designates STAINLESS STEEL 
Complete Cryosurgical systems available: 
Frigitronics Amoils Unit Thomas Cryoptor 


(Keeler-Dynatech) (Ohio Medical Products) 


Write for brochures and specifications, 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 





There’ TALA biting sting with “comfort strength” Epifrin V2%, 1% 





p in® (I-epinephrine) has long offered the most economical, convenient l-epineph- 

‘rine available to glaucoma patients. Now, with “comfort strength” Epifrin 72% and 1%, 
the biting sting is gone too! Evaluate our “comfort strengths” with your glaucoma 
patients. Have them compare the comfort of EPIFRIN ¥2% with any other |-epinephrine. 
< You'll find there is no significant difference in patient acceptance. There is growing 
. documentation of the efficacy of these lower concentrations. (1, 2) Lower concentra- 








-tions also mean reduced side effects and no blurring or impaired vision. Now the 


-economy and convenience of “comfort strength” Epifrin® Y2% and 1% make a lot 


more sense. 


References: 1. Kronfeld, P.C.: invest. Ophth. 3258 (June) 
1964. 2. Harris, L. S.; Galin, M.A.; and Lerner, R: Annals of 
Oph. 219 (June) 1970. Prescribing Information: Contains: 
levo-epinephrine (as the HC1}...2%, 1%, %%. with: 
benzalkonium chioride, sodium metabisulfite, disodium 
< edetate, and purified water. indications: Chronic simple 
glaucoma. Contraindications: Should not be used in 
tients: who have had an attack of narrow angle glaucoma 
dilation of the pupil may trigger an acute attack. 
ings: Undesirable side reactions may include: eye 
browache, headache, conjunctival hyperemia, 
ja ans. Adrenachrome deposits in the 
nea after prolonged epinephrine 
ported. Epinephrine has been 
a in some aphakic 













patients. Precautions: Should be used with caution in 
patients with a narrow angie since dilation of the pupil may 
trigger an acute attack of glaucoma. Dosage: The usual 
dosage is one drop in the affected eye(s) once ar twice 
daily. However, the dosage should he adjusted to meet the 
needs of the individual patient. Note: Protect from- <" 
excessive light and heat. If the solution discolors or aoci 
precipitate forms it should be discarded. How Supplied: 
0.5% and 1.0% strengths in 15 cc plastic dropper. bott ic 
2% in 5 cc and 15 cc plastic eee bottles. On, i 
prescription omy. 


Epifrin (ı-epine 


- Allgrcan- Irvine, Calif /Montreal, € 
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We’ re not 





Our researchers are still creating more 
firsts for your contact lens patients. 





CLENS” The first cleaning solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 
by its thorough cleansing action. 


SOACLENS” The_first_combination_soaking-wetting solution adjusted to the 
proper pH, eliminates necessity for application of separate wetting 
solution, and allows insertion of lens directly from a Soaclens 
bath. 


ADAPT” The first cushioning solution. Effectively reduces lens sensation 
and over-awareness. Ideal during adaptation and for chronic prob- 
lem cases. Helpful, too, in providing extra comfort for well- 
adapted wearers. 


Write for literature and clinical samples: 


Burton, Parsons & Company, ING. Manutacturers of Ethical Pharmaceuticals Since 1885 
e WASHINGTON, D.C. 20027 s MONTREAL, P.O, CANADA @ MUNICH, GERMANY 


lcon makes 
ccurate 


onography 
sy todo 
our office 





ALCON introduces the EDT-103™—the first electronic 
digital tonograph and automated recorder. Only 

the EDT-103 provides accurate, simplified tonography for 
routine office use. And any member of your staff can 

be trained to use it in less than half an hour. 


easy to read: 


direct digital display of tonometric scale readings 
conveniently... at tonometer head 


easy to operate: 

self-activating recorder, automatically controlled and timed 
permanent patient record on “fan-foid” strip chart 

automatic chart drive—maximum accessibility for easy loading 


easy to maintain: 


self contained tonography system is compact, lightweight, 
portable, in jis own carrying case 

all solid state circuitry 

carries a one-year warranty, easily serviced 

meets or exceeds all requirements of Specification 5 








Write for additional information, or to have our representative arrange A new dimension in the detection an 
for a personal demonstration. management of glaucoma— 
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Because each of the five E-Pilo (pilocarpine-epinephrine ) formula- 
tions has an epinephrine base of only 0.55%. You use no more epineph- 
rine, even on a four-times-a-day schedule, than most epinephrines 
once or twice daily. And by using less epinephrine more frequently, 
you obtain its full benefits. Systemic and local reactions may be less 


_ frequent. E-Pilo. Gives you more options in glaucoma therapy. 
Smith, Miller & Patch, Inc., New York, N. Y. 10010 


See following page for Prescribing Informatio 
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E-PILO OPHTHALMIC 


PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


CAUTION: Federal law prohibits dispensing with- 
out prescription. See package insert before pre- 
scribing. 

COMPOSITION: All E-Pilo Ophthalmic Solutions 
contain the same concentration of: 


Epinephrine Bitartrate .......+<++++-1% 
(Epinephrine Base 0.55% ) 


plus 

E-Pilo-1 contains Pilocarpine HC] .....1 
E-Pilo-2 contains Pilocarpine HCI .....2 
E-Pilo-3 contains Pilocarpine HCl .....3% 
E-Pilo-4 contains Pilocarpine HC] ..... 
E-Pilo-6 contains Pilocarpine HCl .....6% 


In addition, each sterile solution contains Manni- 
tol 5% and Benzalkonium Chloride 0.01%. 


In a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disolium ethylenediaminetetraacetate. 


ACTION AND USES: For the treatment of glau- 
coma; more specifically, chronic simple glaucoma 
(open angle type). Pilocarpine acts as a miotic to 
constrict the pupil and reduce intraocular pressure. 
Topical Epinephrine is known to decrease aqueous 
secretion, Improved outflow facility has also been 
reported. 


ADMINISTRATION AND DOSAGE: One or two 
drops on awakening and in the evening. If this fails 
to control the pressure, medication may be used 
more frequently. The frequency of instillation and 
the concentration depends on the response of the 
patient. The Ophthalmologist must ascertain just 
how much E-PILO is necessary for each individual 
patient. 


PRECAUTIONS: Use with caution in unverified 

glaucoma and vascular hypertension. Epinephrine 

compounds are effective in the management of 

open angle glaucoma; but complications, especially 

conjunctival irritation and brow ache occur fre- 
yuently. If reaction is severe, discontinuance of the 
rug may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 

This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area, or other areas with the dropper tip 
of the bottle. Keep bottle tightly closed when not 
in use, 


Keep in cool place. Protect from light. Do not use 
if solution has darkened. 


CONTRAINDICATIONS: Pilocarpine or Epine- 
phrine sensitivity: Narrow angle glaucoma. Also 
see above. 


HOW SUPPLIED: 10 cc. plastic squeeze bottle 
with dropper tip. 


Smith, Miller & Patch, Inc., N.Y. 10010 
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AS a 

contact lens 
fitter, you’re 
getting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 





a NT AAAA DOTEA GBARA TAOTE AAAA: 


In just three years, every new concept in contact lens 
care has come from just one source- 
Flow Pharmaceuticals. 


AVARES AABE ETERNOS 


the first hypertonic wetting solution. hy-FLOWe... 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal filmt” 


the first combination cleaning and storage solution. 
duo-FLOWe. . . the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 
porta-FLOWe... absolute cleaning and germicidal 
hydration in one simple leakproof, breakproof 
compact unit. 

the first gel cleaner. d-FilMm . . . the basic lens 
cleaner that erases patient confusion and elimi- 


nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 





D FLOW PHARMACEUTICALS, INC. 


j 936 Commercial Street 
‘ Palo Alto, Calif. 94303 






1. Mishima, 5. and D. M. Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eye Res, 1:46, 7967. 

_ Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
Ophthal. Sec. LLK., 68:515, 1949. 
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Evenly illuminated perimeter surface with identical retina-congruent distances at all angles 
Hemisphere shields patient from extraneous influences 

Fixation target at distance of 30 cm 

During investigation constant visual check on patient's correct fixation direction 

Provision for adjusting illumination of both hemisphere and test spot and for checking with lightmete 
Test spot projected at all heights and directions 

Recording device coupled to projection of test object 

Immediate direct recording of lsopters of visual field 

Color filters - blue, yellow, green, red. Diameters 9, 4'5, 2°25, 112, 025 mm 


OSTERTAG ALFRED P 
Optical Service, Inc. POLL, INC | Optical Laboratories 


3851 Washington Boulevard 40 West 55th Street 441 Sutter Street 
Si. Louis, Missouri 63108 New York, New York 10019 , San Francisco, Calif. 94108 
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When fitting contact lenses: y I to guard 
against the risk of infection inherent in 
the use of sodium fluorescein solutions, stain 
eyes with sterile Fluor-I-Strip-A.T. 
NOS excess fluorescein to stain the 





OV sok grip to prevent stain- 
/ing of your fingers. Simply L 





conjunctiva at the temporal side. For all these 
benefits: Specify Ayerst 


FLUOR-I-STRIP-A. T. 


(sodium fluorescein) 
STERILE OPHTHALMIC APPLICATORS. 





Each applicator contains not less sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. 
—provided by precise impregna- Supplied: No. 1048~—Boxes of 
tion with a solution of sodium 100 envelopes, each envelope 
fluorescein and 0.5% chlorobu- containing 2 firm sterile applica- pied an aed | 
tanol (chloral derivative), poly- tors—one for each eye. New York, N.Y. 10017 7047 





When your patient is given DIAMOX 
SEQUELS, acetazolamide is uniformly re- 
leased, with peak concentration at 8 to 12 
hours. Effective reduction of tension (12 to 
62 per cent in chronic simple glaucoma) 
may be prolonged for as long as 18 to 24 
hours, This prolonged effect allows twice- 
daily dosage for convenience. It is also an im- 
portant consideration for the patient’s rest. 

DIAMOX SEQUELS are indicated for both 
short-term (1 to 6 weeks) and long-term 
treatment of chronic simple (open-angle) 
glaucoma and secondary glaucoma. DIAMOX 
does not interfere with other forms of therapy 
designed to improve the outflow. A comple- 
mentary effect is frequently obtained when 
DIAMOX is used in conjunction with miotics. 


Contraindications ~Situations in which sodium and/or 
potassium serum levels are depressed, in kidney and 
liver disease or dysfunction, suprarenal gland failure 
and hyperchioremic acidosis. Long-term administration 
is contraindicated in chronic noncongestive angle clo- 
sure glaucoma. 


Warning—Although teratogenic and embryocidal effects 


demonstrated in mice at more than ten times the equiv- 
alant tharanaintic Anese hava nat haon aviclanrad in 








numans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless 
the expected benefits outweigh these potential adverse 
effects, 


Precautions—increasing the dose may increase drowsi- 
ness and paresthesia and decrease diuresis. Reactions 
common to sulfonamides may occur: fever, rash, crys- 
talluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, 
pancytopenia, agranulocytosis. If such occur, discon- 
tinue drug and institute appropriate therapy. 


Side Effects—During short-term therapy: paresthesias, 
loss of appetite, polyuria, drowsiness, confusion. tn 
long-term therapy an acidotic state may supervene, 
Transient myopia has been reported. Other occasional 
reactions: urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


DIAMOX® _ 


Acetazolamide 


SEQUELS 


Sustained Release Capsules 
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glass 


Armorlite 


rmorlite lenses 
resist a lot more 
than just impacts! 


it is true that Armorlite hard 
resin lenses have a greater impact 
resistance than equivalent heat- 
treated glass lenses. They are also 
more resistant to fogging. But an- 
other big factor is their resistance 
to welding spatter; more than 10 
times that of glass; and they are 
twice as resistant to abrasion by 
flying particles. 


Whether your patients have in- 
dustrial needs or just like to putter, 
Armorlites can serve them better 
in so many ways. 


Mz 


SJo 
ARMORLITE: INC: 


The Developers of Hard Resin Lenses 


POST OFFICE BOX 1938. BURBANK e CALIFORNIA 81505 
AREA CODE 213 +. TELEPHONE: @42-5152 
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THE RETINA SERVICE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Announces the 9th Annual Course in Retinal Detachment 
June 3, 4, and 5, 1971 


The curriculum will consist of lectures in the Fundamentals of Fundus Diagnosis and Management 
of Retinal Detachment. 


SUBJECTS TO BE INCLUDED 


Pathogenesis, Classification and Differential Diagnosis of Retinal Detachment 
Surgical Rationale and Techniques 

Management of Unusual Cases 

Surgical and Postoperative Complications 

Vitreous Examination, Replacement, Surgery 


FACULTY 
Charles L. Schepens, M.D. H. MacKenzie Freeman, M.D. 
Ichiro D. Okamura, M.D. Ronald C. Pruett, M.D. 
Robert J. Brockhurst, M.D. Felipe |. Tolentino, M.D. 
J. Wallace McMeel, M.D. David A. Swann, Ph.D. 
REGISTRATION 


$125 for practitioners. Residents $50 upon application from Department Head. Checks to 
be made payable to Massachusetts Eye and Ear Infirmary. 


For registration and details—Ronald C. Pruett, M.D. 
Retina Service, Massachusetts Eye and Ear Infirmary 
243 Charles Street, Boston, Massachusetts 02114 


OO 


The chair with the features you find only in chairs 
costing up to $2,495. Write for complete catalog. 
F. & F. Koenigkramer, 96 Caldwell Dr., Cincinnati, 
Ohio 45216. Dept. AJ-3 
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A masterpiece we keep under cover! 


; the amazing Auto Edge* so secret, that 
ly a very few highly trained technicians 
e it in actual operation. 

Obrig/Medical’s Auto Edge* is the most 
vanced contact lens edger in the industry 
jay. Aside from its ability to complete the 
licate edging process with astounding 
curacy and repeatability, the fact that less 


ax 





Obrig Laboratories, Inc. 
P.O. Box 1899 
Sarasota, Florida 33578 


iltan Rav reaistered TM. 


than 5 lenses out of 30,000 ever require 
additional edging makes it .0001675% short 
of being infallible. Imagine, lens after lens 
with same lens quality. 

Even though the Auto Edge” is not on 
public display, you can find more detailed 
information by requesting it from your 
Obrig Representative or write direct. 


brig 
Medical Contact Lens Service, Inc. 


P.O. Box 1321 
Milwaukee, Wisconsin 53201 


Milton Roy Companies 


Sterile, disposable cautery designed especially 
for the ophthalmic surgeon 


Optemp offers the ocular surgeon these important advantages... 


optimal temperature 

Optemp is only 300°C at the tip...hot enough 
for instant occlusion of individual 

capillaries, “cool” enough to minimize 
damage to surrounding tissues 


excellent visibility 

Optemp, with an elongated operating tip, 
offers the surgeon an unrestricted 

field of vision...the instrument, being light 
weight and well balanced, is easily 


maneuverable with no cumbersome cords 
to get in the way. 


sterility, economy 

Optemp is sterile as received, eliminates 
the possibility of cross-infection... 
battery powered and inexpensive, it saves 
on resterilization and reprocessing. 


Ask for Optemp at your local hospital and 
see why it's the dependable ophthalmic 
cautery that meets your needs in every way. 
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tration in patients with open- enue e 
While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure 
after 24 hours, the effect of pilocarpine 2% de- 
clined markedly in the first few hours, and was 


almost completely dissipated after 24 hours. 
-The action of Phospholine lodide 0.03% was in- 

< termediate between that of pilabar pine 2 and 
< Phospholine lodide Q. 06%.: ~ 


An important consideration i in 
— the management ol glaucoma 7 
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PHOSPHOLINE IODIDE 
(echothiophate iodide) > 





for 24 hour control in chronic simple (open-angle): 
glaucoma and glaucoma secondary to aphakia 


snare ainra in aaraa ann natn NA hata 
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helps protect against a “silent emergency” at night 
è may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
@ choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY 

Phospholine lodide® 

{echothiophate iodide) 

in Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma /Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
it should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinyicholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium, 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (focal) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 
ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 


disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 


drug without lens changes; (c) age-related, since lens opac- | 
ities associated with this medication are virtually unknown -} 
in children; and (d) species specific, since attempts to ~” 


produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. Resistance to the medi- 
cation may appear in some patients after many months of 
therapy; usually the response can be restored by chang- 
ing to another medication for a short time. 

(systemic) Rarely, systemic effects may appear such 
as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 
creased secretion of lacrimal, salivary or sweat glands, 
tightness in the chest, bradycardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 
ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., LY. arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 


‘TAlso contains potassium acetate (sodium hydroxide or 


acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlerebutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate.] 
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Reference: 1. Adapted from Barsam, P.C., Boston U. 4 
School of Med.: Time Curves of the Effect of Miotics on ™ 


intraocular Pressure and Outflow Facility, Scientific Exht- 
bit, Annual Convention, American Academy of Ophthal- 
mology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. 
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Modern materials and design techniques have made this camera more 
versatile and easier to use than older types, and lowered the cost as well. 
The Olympus Fundus Camera from Mentor is light. compact. balanced 
— ideal for office diagnosis and records. No additional apparatus is : 
required for very sharp. evenly illuminated Pree aes regardless 
of patie ent or Camera movement. 
Trigger, lens selection, and fine focusing are controlled by 
one hand while you view the area of interest through a bright. 
clear viewing system. Diopter settings range from +16 to —22 
(making external photographs possible) including +4 of fine 
focus. Newly developed objective optics completely eliminate 
spurious light reflections and produce excellent color records — 40 on 
a Standard 20-exposure roll. 
There is nothing like the Olympus Fundus Camera from Mentor and there is nothing like its 
price: $985 complete. Write for full information. Mentor Division, Codman & Shurtleff, Inc., 


Randoiph, Mass. 02368. C 
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New Press-On Lenses, based on Freshal aandaa. J 
alternatives to conventional lens treatment techniques. W: 
Lens membranes hold distinct advantages over ordina lenses 
venient Press-On System* makes it easy to center lenses, pa 
higher: powers, for any P. D., resulting in eye comfort. Press- 
cosmetically superior and convenient to use. They provide: 

























° Lightweight/Uniform thinness e Improved eye safety 
¢ Panoramic field of vision © Ease of application and change 
e Negligible peripheral distortion e On-site availability 
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contact lenses must be 


fit to live wit 


No corneal insult. Adequate tear interchange. Good optical quality. And— 
comfort. Danker & Wohlk lenses are designed and constructed to help you 
achieve these important requirements for your contact lens patients. The 
juncture-free, parabola-like inside curve closely matches the natural curve of 
the eye. The material and workmanship are of superior quality. And comfort? 
Since edge sensation is one of the most common causes of patient discomfort, 
Danker & Wohik's “circle of comfort” edge treatment offers an important 
fitting advantage. 


give your patients a fit they can live with. 
For Contact Lenses Finished to Perfection 


specify Parabolar®— Parabolette® 
ultra-thin 


DANKER &WOHLK, INC. 


635 Nassau Road, Uniondale, New York 11553 














slit Lamp PE/ 





E with Hruby lens, fixation device, applanation tonometer, beam-spliitte 


Why a Zeiss Slit Lamp? 
Because you get precisely what you pay for. 


Precisely means the high resolu- 
tion that has made Zeiss optics 
world-famous, and the precision 
operation that has made Zeiss en- 
gineering synonymous with crafts- 
manship. And, to make sure that 
the slit lamp you buy will be 
tailored precisely to you and your 
work, you can choose from a range 
of instruments and features un- 
matched by anyone. There’s no 
reason ali slit lamps should be 
alike (after all, all people aren't), 
so with Zeiss, even before you 
consider accessories, your choice 
is a wide one. For your conve- 
nience, we have: 


4 basic models—manual and 
motorized, step-wise and zoom. 
The step-wise magnification sys- 
tem is from 6x to 40x (the widest 
range of any slit lamp from any- 
one), the zoom is 8x to 40x. They're 
called the SM/M, the PM/M, the 
PE/E, and, of course, the famous 
Photo-Slit Lamp, the ultimate in 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS 


sophistication. Standard on the 
Photo-Slit Lamp, and available also 
on the other three models, is an 
extra-long working distance to 
facilitate surgical intervention. 


The unique Galilean observa- 
tion system—it allows the famous 
Zeiss beam-splitter (used on our 
Operation Microscopes) to be in- 
serted, letting you attach observa- 
tion tubes and still, cine, and 
television cameras—invaluable 
aids for consultation or teaching 
purposes—ail operating directly 
through the optics of the micro- 
scope. And because it is telecen- 
tric, this system lets you work with 
eyes relaxed, focused on infinity, 
Sans strain. It quite literally means 
fewer headaches. 


The unusual depth of observa- 
tion—a result of the combination 
of the great depth of focus of the 
biomicroscope and the unmatched 
depth of the slit image. 









r, observation tube and camera, 


High-eyepoint eyepieces —for 
physicians who must wear correc- 
tive lenses, these eyepieces offer 
the same wide field of view en- 
joyed by non-eyeglass wearers. 

Ease-of-handling—these light- 
in-weight instruments are easy to 
use on a refraction unit or a table, 
whether you're left- or right- 
handed, tall or short, or have any 
kind of speciai requirements. 


For complete details write 
Carl Zeiss, Inc., 444 5th Avenue, 
N.Y., N.Y. 10018. (212) 736-6070. 


Nationwide service. 


THE GREAT NAME IN OPTICS 





WEST GERMANY 


CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 


Occupational vision studies 
(From Study #21, Volume I, 

Guide to Occupational 

and Other Visual Needs) 


rafttsman 


THE VISION-EASE CORPORATION 
ot. Cloud, Minnesota 56301 


In making a space capsule or an electric iron, a 
nuclear submarine or a TV set, a bridge ora 
typewriter, intricate detailed plans are needed 
to guide the people who make the object. These 
plans are carefully and painstakingly drafted by 
a technician called a “draftsman”. 

Working as he does with complicated figures 
and drawings on a large drafting table, it is 
needless to point out that the draftsman requires 
critical vision at many distances and from many 
angles. 

When that draftsman reaches the presbyopic 
stage, the help he will need to see clearly for his 
work is available from the more than thirty-two 
different styles and sizes of multifocals manu- 
factured by The Vision-Ease Corporation. Just 
check your lab or refer to the Vision-Ease 
Product Handbook, a copy of which can be 
obtained for the asking. 
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‘to school to find out how many. 





Come 
to school. 





Carl Zeiss, Inc. 
444 5th Avenue 
New York, N. Y. 10018 


Gentlemen: 








tography. 
[] Please let me know where and when 
they are being held. 


on my part to make any purchase. 
O i would like more information on 


they can be used for. 
lam particularly interested in 
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| would like to attend one of the special fundus photo- 
graphic workshops conducted to provide training and 
continuing education in the techniques of fundus pho- 





| understand there is no obligation whatsoever 


Zeiss Fundus Cameras and the many techniques 








Name Title 


ATLANTA, BOSTON, CHICAGO. COLUMBUS, DALES, DENVER, HOUSTON, KANSAS: cree: 
LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, Bt 





Now Comfort and Versatility 7 
ina Binocular Indirect Ophthalmoscope — 








Comfort during prolonged examinations... This Binocular Indirect Ophthalmoscope 
C] Lightweight is a precision instrument, built for long, 
c Well-balanced hard wear. Built by Xonix, it is avail- 
C Cool lamp housing able through Bausch & Lomb. For ful 

C Foam padded, adjustable headband details, see your B&L Representative; 
Versatility for a wide variety of requirements your B&L Ophthalmic Instrument 
M] Precise illumination control with Dealer; or write for Brochure H-864. 


rheostat, focusable lamp, neutral density filter 


C Precise eyepiece positioning BAUSCH & LOMB O 


M] Full range of accessories 
Handy carrying case 





orgy 





HUMORSOE woemecarium BROMIDE | MSD) 


IS BACK 


in OCUMETER® Ophthalmic Dispensers for greater accuracy and patient-convenience 


so rer F 
$: E 


FOR TOPICAL APPLICATION INTO THE CON- 
JUNCTIVAL SAC ONLY 
indications: Open-angle glaucoma; aphakic 
glaucoma due to postoperative synechiae; con- 
ditions obstructing aqueous outflow that are 
amenable to miotic therapy, such as synechial 
formation; following iridectomy; accommoda- 
tive esotropia (accommodative convergent 
strabismus). 

Contraindications: Known hypersensitivity; ac- 
‘ive uveal inflammation; most cases of narrow- 
angie glaucoma. 

Warnings: Should be administered with extreme 
caution to patients with myasthenia gravis who 
are on systemic anticholinesterase therapy; 
conversely, systemic anticholinesterase drugs 
for myasthenia gravis should be added cau- 
tiously. Succinyicholine should be administered 
with extreme caution before or during general 
anesthesia, because of possible respiratory and 
cardiovascular collapse. 

Use in Pregnancy: Safe use in pregnancy has 
not been established, nor has the absence of 
adverse effects on the fetus or on respiration 
of the neonate. During pregnancy weigh poten- 
tial benefits against possible hazards. 
Precautions: Gonioscopy is recommended be- 
fore therapy. Do not use, or use cautiously, when 
an intraocular inflammatory process is present. 
Compression of the lacrimal sac during and 
following instillation for a minute or two mini- 
mizes drainage into the nasal chamber. Wash 
hands immediately after instillation. Discon- 
tinue use if salivation, urinary incontinence, 
diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities 
occur. 

Persons exposed to organophosphate-type in- 
secticides and pesticides (gardeners, organo- 
phosphate-manufacturing plant or warehouse 
workers, farmers, residents of communities 
which are citadel spraying or 
dusting, etc.) should be warned of added sys- 
temic effects possible from absorption through 
the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing 
changes may be advisable. 

Use with extreme caution, if at all, in patients 
with marked vagotonia, bronchial asthma, spas- 
tic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, re- 


REVISED PRESCRIBING INFORMATION 






cent myocardial infarction, epilepsy, parkin- 
sonism, and other disorders that may respond 
adversely to vagotonic effects. Use extreme 
caution before intraocular surgery because 
of the possibility of hyphema. 
Despite observance of all precautions, repeated 
administration may cause depression of the con- 
centration of cholinesterase in the serum and 
erythrocytes, with resultant systemic effects. 
Adverse Reactions: Stinging, burning, lid mus- 
cle twitching, conjunctival and ciliary redness, 
brow ache, headache, and induced myopia with 
visual blurring; activation of latent iritis or 
uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and 
obscure vision, more frequently in children; 
cysts usually shrink when the miotic is discon- 
tinued, but rarely may rupture or break free 
into the aqueous. Frequent examination is 
advisable. l 
Prolonged use may cause conjunctival thicken- 
ing and obstruction of nasolacrimal canals. If 
systemic effects occur, parenteral administra- 
tion of atropine is indicated: 0.4 to 0.6 mg or 
more for adults, proportionately less for chil- 
dren; artificial respiration may be required. 
Similar therapy is indicated for overdosage. 
Lens opacities have been reported, and routine 
slit-lamp examinations should accompany pro- 
longed use. Paradoxical increase in intraocular 
pressure may occur and be alleviated by a 
mydriatic. 
Dosage and Administration: Initial titration and 
dosage adjustments must be individualized to 
obtain maximal therapeutic effect. Patient must 
be observed closely during initial period. if 
response is not adequate within first 24 hours, 
consider other measures. Keep frequency of 
use to a minimum in all patients, but especially 
in children. 
Since technic is crucial to proper and safe ad- 
oe consult direction circular for full 
etails. 
Supplied: In 5-cc OCUMETER® Ophthalmic Dis- 
penser containing 0.125 or 0.25 percent 
solution, sodium chloride, and benzaikonium 
chloride 1:5000. 


For more detailed information, consult your 
Merck Sharp & Dohme representative or see 


the package circular. 


MERCK SHARP & DOHME) where today's theory is tomorrow's therapy 


Division of Merck & Co. INC. West Point Pa 19486 








maximum IOP reduction for your 
epinephrine patient 


Me 1°, 
Glaucon 2% 
(2% /-epinephrine hydrochloride) 


Glaucon 2% gives you greatest epinephrine potency 
when you need maximum control of IOP 


And now available—GLaucon 1% 
(1% /-epinephrine hydrochloride) 


Indications: Open-angle glaucoma. Contraindication: 
Narrow-angle glaucoma. Precaution: Use with cau- 
tion in presence of hypertension. Side Effects: Occa- 
sionally, orbital pain or reactive hyperemia to 
epinephrine. Dosage: One drop of Glaucon 1% or 


Glaucon 2% at night or one drop morning and night 
may be adequate. Difficult cases are best controlled 
with one drop of miotic followed in two or three 
minutes by one drop of Glaucon 1% or Glaucon 2%. 
In hard to control cases a carbonic anhydrase inhi- 
bitor by mouth is often helpful. Supplied: Glaucon 
1% and Glaucon 2% in sterile 10 ml. bottles with 
sterile dropper assembly. 


Alcon Laboratories, Inc. / Fort Worth, Texas 76101 





+ AMERICAN JOURNAL OF OPHTHALMOLOGY 


VOLUME 71 


ee tale a nnna A e e 
-e 


MARCH, 1971 


NUMBER 3 


a: enmenar nanamn 


SCANNING ELECTRON MICROSCOPY OF ZONULOLYSIS BY 
ALPHA CHYMOTRYPSIN 


Douctas R. ANperson, M.D. 


Boston, Massachusetts 


© A decade ago, Barraquer! injected alpha 
_ chymotrypsin into the eye of a patient in an 
attempt to dissolve a vitreous hemorrhage. 
- On changing the dressing the next day, he 
found that the patient’s lens had become dis- 
located and recognized the potential use of 
= enzyme in cataract surgery. Since then alpha 
chymotrypsin has been used widely in cata- 
- ract surgery, and no significant complica- 
tions from its use have been recognized ex- 
cept for a transient rise in intraocular pres- 
sure postoperatively. 
The mechanism of zonulolysis by alpha 
_chymotrypsin is not well understood; it is a 
reasonable deduction that either the zonule 
_ itself or its attachment zone contains a pro- 
pe tein with the specific kind of amino acid 
bond on which chymotrypsin acts, although 
‘enzyme can also act on certain other 
nical bonds.? It has not been established 
ae, vhether the entire zonule is dissolved by 
chymotrypsin, or whether the zonule is 
merely weakened by lysis of one component.’ 
In the past, there has been some difference 
of opinion about whether the enzyme acted 
on the zonules themselves or on the attach- 
ment of the zonules to the lens. Direct biomi- 
croscopic observation of zonulolysis favors 
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From the Howe Laboratory of Ophthal mology, 
Boston. This investigation was supported in part by 
USPHS Grant NB-05691 from the National Insti- 
tute of Neurological Diseases and Blindness. Dr. 
Anderson is presently at the Bascom Palmer Eye 

< Institute where he holds an RPB Eye Research 
_ Professorship awarded by Research to Prevent 
dness, Inc. 
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the view that zonules themselves are lysed.*° 

In this study, ocular segments containing 
ciliary body, lens, and zonules were dissected 
from owl monkey eyes. These were exposed 
in vitro to alpha chymotrypsin and at various 
time intervals the reaction was stopped with 
gluteraldehyde fixative. The results of the 
reaction were observed with the scanning 
electron microscope. 


MATERIALS AND METHODS 


Eyes were obtained from owl monkeys 
that were killed in the course of other exper- 
iments on the opposite eye. Shortly after 
enucleation, the eyes were cut in half near 
the equator. The anterior portion of each eye 
was cut into six or more pie-shaped seg- 
ments; each segment thus consisted of a 
wedge of lens attached by zonules to a por- 
tion of the circumference of the ciliary body. 
Excess tissue was trimmed away to yield a 
piece of convenient size, 

The zonule of these pie-shaped segments 
was exposed to alpha chymotrypsin either by 
immersing the whole preparation into a solu- 
tion of alpha chymotrypsin in a dilution of 
1:3000 (250 units per ml) or by dropping 
the solution onto the segment. At varying 
time intervals, the segment was placed in 
glutaraldehyde fixative, in an attempt to stop 
the enzymatic reaction. Fixation was allowed 
to proceed for an hour or more, following 
which the segments were placed in water to 
remove salt solutions that would precipitate 
during subsequent freeze-drying. 

Control specimens were exposed only to 


the saline diluent provided with the enzyme — n 
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Fig. 1 (Anderson). Normal specimen from an 
owl monkey. The zonules arise from the valleys be- 
tween adjacent ciliary processes (CP), and insert 
into the lens (L) as a more or less continuous sheet 
(100). 


and subsequently prepared in the same man- 
ner as those exposed to alpha chymotrypsin. 

To freeze the specimens, a beaker of iso- 
pentane was placed in an outer container of 
liquid nitrogen. The specimen was dropped 
into the cold isopentane and, when frozen, 
was transferred to an empty beaker kept 
cold by liquid nitrogen. The frozen specimen 
was transferred to an evaporator, the plat- 
form of which had been chilled with liquid 
nitrogen. The bell jar was placed over the 
evaporator and quickly evacuated. Drying in 
vacuum was allowed to proceed for an hour 
before the vacuum was broken. 

The dried specimen was mounted on a 
copper block by means of cellophane tape. A 
conducting layer of gold and palladium was 
applied by evaporation from a hot tungsten 
filament in a vacuum. To examine the speci- 
men, a JEM scanning electron microscope 
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was used in the secondary electron mode. 


with an accelerating potential of 25 kv. 


FINDINGS 


Figures 1-4 show the appearance of zon- * 


ules exposed only saline before fixation in 
glutaraldehyde. At low magnification (Fig. 
1), the zonular fibers seem to form a more 
or less continuous sheet, extending from the 
valleys between ciliary processes to the lens. 

At higher magnification (Figs. 2-4), the 
fine filaments that make up zonular fibers be- 
come apparent, as well as amorphous mate- 
rial between them. 

In the specimens which have been exposed 
to alpha chymotrypsin, it was difficult to cor- 
relate the findings with the length of time 
that the specimen had been exposed to the 
enzyme. Apparently the gluteraldehyde was 
not effective in instantly stopping the reac- 
tions. Nonetheless, it was possible to piece 
together from the examined specimens the 
sequence of events that occurred during zon- 
ulolysis by alpha chymotrypsin. 

The chief feature evident at low magnifica- 
tion (Fig. 5) was that the zonular fibers are 


covered by white amorphous fluffy appearing | 


particles. These particles are of differing 
sizes and shapes (Fig. 6). Most of this mate- 
rial is adherent ot the zonules themselves, al- 
though a smaller amount of this material had 
floated away from the zonules and become 
adherent to the lens surface, the ciliary pro- 
cesses, the back of the iris, and so on. At 
higher magnification it is evident that this 
material is a product from the zonule itself. 
In Figure 7, for instance, the filaments that 
make up the zonule can be traced into the 
fluffy particles, especially when viewed ste- 
reoscopically. The micrograph suggests that 
as the zonule is digested, adjacent fragments 
of the filaments, possibly held together by 
the amorphous interfilamentous material, re- 
main adherent to one another to form 
roughly spherical fluffy particles of varying 
sizes. 

In places where the digestion has pro- 
ceeded to a greater degree, some or all of the 


‘ig. 4 (Anderson). Sull higher 
magnification of the owl monkey 
zonule, showing the filaments that 
make up the zonule (x 3000). 








Fig. 5 (Anderson). Preparation of owl monkey zonules exposed to alpha chymotrypsin. White particles 
coat the surface of the zonules, and some of them spill over onto the ciliary processes (CP) and the lens 


(130). 
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Fig. 6 (Anderson). Higher mag- 
nification of a zonule exposed to 
alpha chymotrypsin to show the 
variety of size and shape of par- 
ticles forming on the zonular sur- 


face (1000). 








Fig. 7 (Anderson). Stereo micrograph of the particles forming at the surface of owl monkey zonules 
exposed to alpha chymotrypsin. The formation of these particles from the filamentous subunit of the zonule 
is much more evident if these photographs are viewed stereoscopically than if viewed singly. These micro- 
graphs are mounted so that to view them stereoscopically the observer's eyes should be slightly divergent, 
with the right eye viewing the picture labeled R and the left eye viewing the picture labeled L. This is most 
easily accomplished by placing plus 7.00 diopter lenses in a trial frame (or holding them manually) and 
viewing the micrograph at a distance of six inches. If diplopia results, the lenses should be decentered 
slightly until the two images fuse. (2500). 
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Fig. 8 (Anderson). Stereographic micrograph of owl monkey zonule in the process of digestion by 
alpha chymotrypsin. At the lower right, the digestion has not yet started. At the lower left, early stages ol 


Sy 


digestion are in progress. Toward the top digestion has preceeded to a more advanced degree. When 
viewed stereoscopically, the cavity left behind by dissolved zonular material is evident. Some of the particles, 
which represent the reaction product between alpha chymotrypsin and the zonules, are left behind within 
the cavity. Lamellae (L) of amorphous material remained behind and mark the boundary of the cavity. 


(X4375). 


fluffy particles apparently have floated away. 
The cavity left by the digestion is outlined 
by lamellae of amorphous material that re- 
mained behind (Fig. 8). In partly digested 
areas (Fig, 8), the cavity still contains some 
of the fluffy particles. 


DISCUSSION 


The filaments that make up zonular fibers 
have been seen before in thin sections exam- 
ined by standard transmission electron mi- 
croscopy.* Although not visualized, it might 
be assumed from transmission electron mi- 
croscopy that there is some kind of inter- 
fibrillar matrix substance that acts to hold the 
individual filaments together into zonular fi- 
bers. By scanning electron microscopy, the 
matrix substance is apparently visualized as 
the amorphous material that fills the spaces 
between the individual filaments and partly 
obscures them. 

The gel-like matrix can be seen in fresh 
dissections,” but when the specimen is al- 
lowed to dry,® or when viewed in sectioned 


material, the fibers (groups of filaments) are 
the obvious structure. Actually, neither the 
matrix nor the fibers are easy to visualize di- 
rectly because of their delicacy and transpar- 
ency, and this has lead to some debate about 
the anatomy of zonules. The debate could 
possibly be reduced to the semantic question 
of whether the word “zonule” properly re- 
fers to the structure formed by gel-like ma- 
trix with a skeleton of fibers, or only to the 
fibers themselves. k 

In any event, the filaments seen in high 
magnification electron micrographs are 
grouped into bundles, and these bundles are 
the zonular fibers seen by light microscopy 
and biomicroscopic examinations. The fibers 
are arranged into several planes, but in this 
study only the most anterior zonular fibers 
were visualized by scanning electron micros- 
copy. The scanning electron micrographs 
emphasize that the anteriormost fibers are 
closely aligned in a plane, and indeed are 
seemingly united by a continuous amorphous 
matrix that obscures the outline of the indi- 
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vidual fibers, just as it obscures the filaments 
that make up the fibers. 

The micrographs presented in this study 
show that alpha chymotrypsin acts by digest- 
ing the zonules, rather than by disinserting 
the zonules from the lens. From the micro- 
graphs, it appears most likely that the en- 
zyme acts on the filamentous subunit of the 
zonules. The transmission electron micro- 
graphs of Ley and associates? also seem to 
demonstrate that alpha chymotrypsin breaks 
up the filaments into segments. Being held 
- together by the interfibrillar matrix sub- 
stance, the fragments are aggregated into 
fluffy particles of varying sizes and shapes 
(Fig. 6). 

An alternate possibility, which seems to 
me less likely, is that the enzyme acts pri- 
marily on the interfilamentous matrix sub- 
stance, and that the filaments, no longer be- 
ing held together by the interfibrillar sub- 
stance, become disaggregated into zonular 
fragments. Against the second hypothesis is 
the fact that when digestion has proceeded to 
an advanced degree, what remains is amor- 
phous material arranged in parallel lamellae. 
_ These lamellae are interpreted as matrix ma- 
-terial that ordinarily joins adjacent zonular 
fibers into a sheet and is similar to the inter- 
fibrillar matrix material that joins together 










ok the filaments that make up an individual zo- 
nular fiber. Also suggestive is that chymo- 


trypsin acts mainly on specific amino acid 
linkages in protein material, and the fila- 
ments that make up zonules are presumably 
collagen-like protein macromolecules, which 
would be a plausible substrate for the action 
_of chymotrypsin. 

Finally, it should be pointed out that the 
fluffy particles are not alpha chymotrypsin 
itself. This was determined by examining 
freeze-dried alpha chymotrypsin solution by 
scanning electron microscopy and finding 
that it has an altogether different appear- 
ance. 
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SUMMARY 


Anterior segments from owl monkey eyes 
were exposed to the action of alpha chymo- 
trypsin in vitro. The resulting zonulolysis 
was followed by scanning electron micros- 
copy. The filaments, which are the subunits 
of zonular fibers, were fragmented by the 
action of the enzymes, Fragments from ad- 
jacent filaments remain adherent to one an- 
other to form irregular particles of varying 
sizes. A skelton of amorphous material re- 
mained after the filaments were completely 
digested. 


ACKNOWLEDGMENTS 


Miss Kristina Eriksen provided skillful technical 
assistance. The advice and interested encourage- 
ment of Doctors W. Morton Grant, Toichiro 
Kuwabara, and David G. Cogan is also gratefully 
acknowledged. 


REFERENCES 


l. Barraquer, J.: Totale Linsenextraktion nach 
Auflösung der Zonula durch @-Chymotrypsin = 
enzymatische Zonulyse. Klin. Mbl. Augenheilk. 133: 
609, 1958. 

2. Schwartz, B., and Schwartz, J. B.: A review 
of the biochemistry and pharmacology of alpha- 
chymotrypsin. Tr. Am. Acad. Ophth. Otol. 64:17, 
1960. 


3, Franklin, S. H.: Histochemical inquiry con- 
cerning the site and nature of alpha-chymotryptic 
activity in enzymatic zonulolysis. An. Inst. Barra- 
quer 5:124, 1964. 

4, Geeraets, W. J., Chan, G., and Guerry, D. 
HI: The effect of alpha chymotrypsin on zonular 
fibers and anterior hyaloid membrane. Experiments 
on eyes in the human, rabbit, and dog. South. Med. 
J. 53 :82, 1960. 

5. Boyd, B. F.: Enzymatic zonulolysis. 
lights Ophth. 3(1) :60, 1959. 

6. Missotten, L.: L’ultrastructure des tissus ocu- 
laires. La Zonule. Bull. Soc. Belge. Ophth. 136:105, 
1964. 

7. McCulloch, C.: The zonule of Zinn: Its origin, 
course and insertion, and its relation to neighboring 
structures. Tr. Am. Ophth. Soc. 52:525, 1954. 

8. Kaczurowski, M. IL: Zonular fibers of the hu- 
man eye. Am. J. Ophth. 58:1030, 1964. 

9. Ley, A. P, Holmberg, A. 5, and Yamashita, 
T.: Histology of zonulolysis with alpha chymotryp- 
sin employing light and electron microscopy. Am. J. 
Ophth. 49:67, 1960. 


High- 








FURTHER OBSERVATIONS ON THE ASPIRATION TECHNIQUE 
IN CATARACT SURGERY 


Sternen J. Ryan, M.D., anp Gunter K. von Noorpen, M.D. 
Baltimore, Maryland 


Congenital cataracts have long been a 
problem to ophthalmologists ; the surgeon is 
faced with the question of when to operate 
and what surgical technique to employ. Con- 
ditions that interfere with normal retinal im- 
age formation during early infancy can 
cause stimulus deprivation amblyopia and ir- 
reversible loss of vision in primates.’* Thus, 
ideally, mature congenital cataracts should be 
removed as early in life as possible and ade- 
quate aphakic correction should be provided 
promptly following surgery to prevent de- 
privation amblyopia. It is now possible to 
manage the problem of congenital cataracts 
by the use of a single and simple surgical 
procedure: the aspiration technique.* 

Five years ago, we presented preliminary 
evidence to demonstrate the superiority of 
the aspiration technique in congenital cata- 
ract surgery.?* At the time of that earlier re- 
port, the aspiration technique had been per- 
formed in only 19 eyes at the Wilmer Insti- 
tute, and the follow-up in those cases aver- 
aged seven months, compared with a five- 
year follow-up in the control group. It was 
only on the basis of preliminary experience 
with the aspiration technique that we then 
concluded that this operation compared fa- 
vorably with conventional surgical methods. 
In the meantime, additional case material 
and longer follow-up periods have become 
available and a subsequent report seems in 
order. 


From the Wilmer Institute, the Johns Hopkins 
School of Medicine and Hospital, Baltimore, Mary- 
land. Supported in part by Training Grant 5 TOI 
EY 00025 from the National Eye Institute. Doctor 
Ryan is now a Special Fellow at the Armed Forces 
Institute of Pathology. 

Reprint requests to G. K. von Noorden, M.D., 
Room 100, Wilmer Institute, Johns Hopkins Hospi- 
tal, Baltimore, Maryland 21205. 
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THE ASPIRATION TECH NIQUE 


Although many modifications of the aspi- 
ration technique are employed at the Wilmer 
Institute, the following is the method used 
by the majority of the surgeons. The proce- 
dure is done at one session as opposed to dis- 
cission of the lens followed by subsequent 
aspiration. The operating microscope 1s rou- 
tinely employed since magnification with 
loupes is not always sufficient for visualizing 
and removing all cortex and anterior capsu- 
lar fragments. The anterior chamber is en- 
tered through clear cornea with a Barkan 
goniotomy knife. The lens capsule is incised 
and then the lens material is repeatedly stirred 
slowly and methodically for four to five min- 
utes. The advantage of the Barkan knife 
is its tapered shaft, which allows the surgeon 
to keep the anterior chamber formed 
throughout the procedure. The Barkan knife 
is then withdrawn and the incision enlarged 
with a Ziegler knife. A short, blunt, thin- 
wall 18-gauge needle is then inserted and the 
lenticular material aspirated. This is usually 
sufficient to remove the lens, and no irriga- 
tion is required. Thus, the “push” part of the 
“push-pull” procedure is no longer advo- 
cated as routine. If lens remnants persist, 
they can be withdrawn after irrigating with 
saline, The wound is closed with a single su- 
ture of 7-0 gut after the anterior chamber 
has been reformed. Individual variations of 
this procedure as performed at the Wilmer 
Institute include irrigation through a sepa- 
rate incision or with a modification of the 
Fuchs syringe and the use of smaller nee- 
dles, down to 22-gauge. The degree of stir- 
ring and reaspiration varies according to the 
type of lens; e.g., a mature rubella cataract 
will occasionally drain through the anterior 
chamber puncture, thus eliminating the need 
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œ for additional stirring and aspiration. Some 
of the difficulties encountered at the time of 
aspiration have been considered by Gass.” 

If the posterior capsule is inadvertently 
ruptured, a Ziegler puncture is made oppo- 
site the wound which has been sutured. A 

. _Barraquer sweep is then inserted across the 

>. anterior chamber and is used to sweep the 

vitreous free from the wound. The surgeon 
need not fear aspirating formed vitreous, as 
this cannot be withdrawn through an 18- 

- gauge needle, 

‘Tf adequate mydriasis cannot be obtained 

preoperatively (such as in rubella cases), a 

-< Franceschetti corepraxy is performed at the 

beginning of the procedure." In the major- 

_ ity of congenital cataracts there is no diff- 
culty in aspirating the nucleus; intact nuclei 

have been successfully removed after the age 
of 40 in this manner. Rarely, a dense plaque 
may occur, and if this cannot be withdrawn 
through the needle, the incision can be 
slightly enlarged to allow its removal by for- 
ceps. 

One of the major advantages of the tech- 
nique is the decreased amount of operative 

trauma, especially with regard to the smaller 

=- incision, decreased number of procedures, 
and decreased time and amount of intraocu- 
lar instrumentation during surgery. 

-- It should also be noted that although a sec- 

ond discission may be necessary in some in- 
stances, it is quite different from the process 
of repeated discissions employed in congeni- 
tal cataract procedures, for in some of these 
cases up to 90% of the lens material may 
persist. If lens material persists after aspira- 
tion, the discission of a few Elschnig pearls 
is a comparatively simple procedure. 

The dressing is changed for the first time 
the following day, at which time atropine 
ointment, in a percentage related to the age 
of the patient, and corticosteroid ointment are 

applied. The average hospital stay is three 

: postoperatively, although this is sub ject 

wch variation at the discretion of the in- 

dual surgeon. The importance of postop- 
ative pupillary dilatation cannot be overem- 
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phasized to the child’s mother in discussing 
her care of the patient after discharge. 


MATERIALS AND METHODS 


The aspiration technique has now been 
employed in more than 200 eyes at the Wil- 
mer Institute. Of these, 75 eyes had congeni- 
tal cataract and met all the following crite- 
ria: accurate description of the type of cata- 
ract, absence of anatomic abnormalities such 
as microphthalmos, corneal or vitreous opac- 
ities, or chorioretinal scarring. Only patients 
operated on at the Wilmer Institute, with a 
follow-up of at least six months and from 
whom a visual acuity measurement could be 
obtained, were included in this part of the 
study. 

For comparison, the surgical results in 
224 eyes meeting the above criteria and oper- 
ated on by methods other than the aspiration 
technique were reviewed. For the purpose of 
this study, a partial cataract was defined as 
an opacity which involved the central aspect 
of the lens and left a clear peripheral zone 
through which the fundus could be visual- 
ized. Thus, the following types were in- 
cluded: zonular, nuclear, and anterior or 
posterior polar cataracts. An analysis of the 
various types of partial cataracts failed to 
reveal a significant difference in results, and 
patients with partial cataracts were therefore 
treated as one group. These data are con- 
trasted with those from complete cataracts 
where no fundus details were visualized. Of 
the 75 congenital cataracts that were aspi- 
rated and met the above criteria, 56 (or 
74.6%) were partial and 19 were complete. 
Of the 224 cataracts removed by the conven- 
tional methods, 169 (or 75.4%) were partial 
and 55 were complete. 


RESULTS 


Congenital cataracts—-The visual results 
of the various conventional methods of ex- 
traction are compared with those of the aspi- 
ration technique in Figure 1. This tabulation 
shows that the results achieved with the aspi- 
ration technique compare favorably with any 
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Fig. 1 (Ryan and von Noorden). The type of surgery is correlated with the visual acuity result in 266 


partial cataracts and 88 complete cataracts. 


of the other methods in congenital cataract 
surgery. The postoperative visual results in 
cases of complete cataract were unfavorable 
when compared with partial cataracts, re- 
gardless of which technique was employed. 
As noted previously, the apparently favor- 
able results observed after intracapsular cat- 
aract extraction are misleading, since the 
majority of the patients with this operation 
were 15 years of age or older at the time of 
surgery. Thus, this sample contains an age 
bias which was not present in the other 
groups. 

Figure 2 shows the superiority of the aspi- 
ration technique even more clearly, In this 
comparison the visual acuity in 75 eyes after 
cataract aspiration is compared with the vis- 
ual result in 152 control eyes after conven- 
tional types of surgery consisting of discis- 
sion, discission and lavage, linear extraction, 
or intracapsular extraction. The controls were 
matched according to the type of cataract, 
whether unilateral or bilateral; age at sur- 
gery; presence or absence of preoperative 
nystagmus; and whether the operation was 
performed by a resident or a senior surgeon. 
All patients received comparable postopera- 
tive care. 


Although patients with surgical complica- 
tions were excluded from the control group, 
they were not excluded from the group that 
was operated upon with the aspiration tech- 
nique. Thus, the good results achieved with 
the aspiration technique become even more 
meaningful and are statistically significant at 


Aspiration Technique vs Conventional Surgery 


100 (75) (152) 
A 
H 80 
z 
uj C 20740 or better 
pe 
í 60 ZA 20/100 -20/40 
w Ea] 207200 - 207100 
= 40 EE iess thon 207200 
[ES 
Q 
UJ 
oa 20 





ASPIRATION CONVENTIONAL 


Fig. 2 (Ryan and von Noorden). The aspiration 
technique is compared with other extraction meth- 
ods in appropriately matched cases. 


MARCH, 1971 














CVOL. 71, NO. 3 


ASPIRATION OF CATARACTS 











PH TABLE 1 
POSTOPERATIVE COMPLICATIONS IN CONGENITAL CATARACTS 
(434 eyes) 
T Tae Proredore Total No. Vitreous G] oe Retinal De- Total Com- 
aes | ; C: ire z x “HET 3 Be pine 
ne yi Eves Loss A tachment plications 
Se Discission 95 5% 79% 3% 15% 
Discission and lavage fil 11% CWA 3% 20% 
Soe + iv C? J ry j HA 
Linear extraction 114 8%, 6% 2% 16% 
Intracapsular extraction 39 17% 4% 8% 29% 
Aspiration 75 8% 2% 2% 12% 
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- a confidence level of greater than 95%. 
© The postoperative complications in con- 
-~ genital cataracts are listed for all the surgical 
methods (Table 1). In 434 eyes, the inci- 
~ dence of postoperative complications en- 
countered with the aspiration technique is 
slightly less than after conventional surgery. 
The average follow-up has been three to 
eight years, and none of the cases have been 
followed less than six months, For the 19 
eyes with congenital cataracts that we re- 
ported five years ago,?® an average follow-up 
of almost seven years is now available. Even 
_ though four of these eyes have required a 
~-discission for a secondary membrane, a sig- 
nificant complication has been encountered 
‘only one eye in which glaucoma devel- 
oped, and this is satisfactorily controlled on 
= miotics. Of the total number of eyes oper- 
ated upon with the aspiration technique, 

23% have required a second discission. 
Traumatic cataracts—-The aspiration 
technique has been employed in 39 patients 
with traumatic cataracts. The results are ex- 
tremely encouraging ; 16 patients have visual 
acuity of 20/40 or better, and four of these 
have 20/15 with their aphakic correction. 
Many wear a contact lens with excellent bin- 
ocular vision. A poor postoperative visual re- 
sult can usually be directly related to other 
ocular damage caused by the trauma rather 
. . than to cataract surgery. The procedure is 
applicable in older patients also, and was 
successfully performed in patients at the ages 
of 37, 39, and 43 years. The lens nucleus in 
each of these patients was aspirated after it 




























had been incised and stirred with a Barkan 
knife. 

Rubella cataracts—-The management of 
cataracts caused by the rubella syndrome 
warrants special attention and has been re- 
viewed elsewhere.” The aspiration technique 
has evolved as the procedure of choice. Of 
36 eyes operated on at a very young age in 
the present series, severe postoperative in- 
flammation occurred in only two. Our data 
indicated that cataracts caused by the rubella 
syndrome can and should be aspirated as 
early as other congenital cataracts to facili- 
tate maximal visual development. Similar 
conclusions were reached by Boniuk and 
Boniuk?* and are in contrast with the recom- 
mendations of Scheie." 

Other cataracts—In children with cata- 
racts secondary to uveitis, retinal detach- 
ment, x-radiation, or persistent hyperplastic 
primary vitreous, lenses have been aspirated 
without significant technical difficulties. The 
problems encountered at surgery can be re- 
lated to the underlying disease, and resultant 
visual acuity is not a useful criterion for 
evaluation of extraction techniques in these 
patients because of other prevailing ocular 
pathology. The value of the aspiration tech- 
nique in the management of dislocated lenses 
has been reported elsewhere.*® 


CONCLUSIONS 


Cordes has stated various criteria for an 
ideal congenital cataract procedure.*® The as- 
piration technique fulfills almost all these 
criteria: it is a safe and uncomplicated single 





630 


procedure performed through a small inci- 
sion ; it removes most of the lens; it carries a 
minimal risk of iris prolapse or adhesions to 
the cornea or the wound; it leaves the poste- 
rior capsule and vitreous undamaged in the 
majority of cases; and thus far it has not 
been complicated by a high frequency of sec- 
ondary glaucoma or retinal detachment. Ob- 
viously, however, a long follow-up (of the 
order of 30 or more years) will be required 
before any significant statement can be made 
regarding the late occurrence of retinal de- 
tachment. 

The small incision facilitates postoperative 
care and shortens the duration of hospital- 
ization. The simplicity of the procedure, and 
the encouraging results, have removed the 
onus associated with congenital cataract sur- 
gery in the past. 


SUMMARY 

A total of 200 congenital, traumatic, and 
secondary cataracts were aspirated under the 
operating microscope through an 18-gauge 
needle, immediately following  discission 
with a Barkan knife. The surgical results in 
75 eyes with congenital cataracts were com- 
pared with those in 224 matched control eyes 
operated on by methods other than the aspi- 
ration technique. Visual results and inci- 
dence of complications in the group operated 
on with the aspiration technique were favor- 
able when compared with the results 
achieved with any of the other methods in 
congenital cataract surgery. Encouraging 
results with this method were also noted in 
patients with traumatic, rubella, and secon- 
dary cataracts. The aspiration technique has 
emerged as the procedure of choice in the 
management of cataracts in infancy, child- 
hood, and adolescence and may also be em- 
ployed successfully in older patients with 
traumatic cataracts. 
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highly absorbed by a 100 » film of oxyhemo- 
globin than the argon laser, 71% more 
highly absorbed than the ruby laser beam, 
similarly absorbed as the green krypton laser 
emission (530.8 nm) although 2% less well 
absorbed than the yellow krypton laser beam 
(568.2 nm). 

The frequency-doubled YAG-Nd_ laser 
should, therefore, offer distinct advantages 
in photocoagulation therapy of vascular dis- 
ease over the xenon-are incandescent source 
or lasers such as the ruby (694.3 nm}, he- 
lium-neon (632.8 nm), or longer wave- 
lengths of the krypton lasers (647.1 nm). 
The doubled YAG-Nd laser should be com- 
parable to the argon (488 and 514.5 nm) and 
certain krypton (568.2 and 530.8 nm) laser 
emissions in efficiency and effectiveness for 
the therapy of vascular diseases, such as dia- 
betic retinopathy, angiomas, Coats’ disease, 


Fig. 9 (L'Esperance). Patient 6. Lighter 150- 
225 u coagulations from 0.25 second exposures at 
225 milliwatts’ intensity. 


YAG LASER PHOTOCOAGULATION 
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Fig. 10 (L'Esperance). Patient 7. Coagulations 
from frequency-doubled YAG-Nd laser at exposures 
of 0.25 second and an intensity of 250 milliwatts. 


sickle cell retinopathy, Eales’ disease and re- 
trolental fibroplasia., 

The YAG-Nd green laser may also prove 
more effective than any laser for the creation 
of a chorioretinal adhesion or for the ther- 
apy of diseases related to the pigment epithe- 
lum. Minton? showed that the peak absorp- 
tion of melanin from a choroidal melanoma 
occurred at 550 nm with decreased absorp- 
tion at shorter and longer wave lengths. This 
would indicate that less energy would be re- 
quired for the coagulation or thermal irrita- 
tion of the pigment epithelium due to the ap- 
proximation of the green YAG-Nd emission 
wave length and the melanin absorption 
maximum. 

Less photocoagulation energy passing 
through the ocular media or retina is always 
an advantage and especially when corneal, 
lenticular, or vitreous haze or opacities are 
present. The use of the green YAG-Nd laser 
in the treatment of retinal tears, peripheral 
retinal degenerations, retinoschisis, and post- 
retinal detachment surgery can be antici- 
pated to be highly effective because of the 
superior absorption characteristics. 

The unique characteristics of the radiation 
produced from any laser device defines a 



















i MASSIVE SUBRETINAL EXUDATION ASSOCIATED WITH 
SENILE MACULAR DEGENERATION 


CHARLES J. BLAIR, M.D., anp THomas M. AABERG, M.D. 


=o Itis well recognized that senile macular 
degeneration can produce detachment of the 
retina with serous fluid and/or blood.t Such 
detachment, commonly referred to as a disci- 
form detachment, is usually limited to the 
macular area. Occasionally, the disorder as- 
sumes a much greater magnitude and gives 


== rise to massive retinal detachment with ex- 





< udate and serous fluid. It is the purpose of 
-this report to describe five cases of massive 


~- subretinal exudation associated with senile 


© macular degeneration. 


METHODS 


Five patients were examined by us after 
referral to the Bascom Palmer Eye Institute 
for evaluation of their retinal pathology. A 
complete ocular history and examination was 
performed in each case. Examination in- 
cluded direct and indirect ophthalmoscopy, 
biomicroscopy with both Hruby and Gold- 


“mann lenses, and fluorescein angiography. 


The technique employed at the Bascom 
almer Eye Institute for the latter has been 
described previously.? 





CASE REPORTS 


Case 1—A 74-year-old Caucasian woman pre- 
sented with a five-year history of visual loss in both 
eyes of insidious onset and gradual progression. She 
had been unable to read for the past four 
years. Her past medical history was significant in 
that she had mild diabetes mellitus and Parkinson’s 
disease. Ocular examination revealed visual acuity 


From the Bascom Palmer Eye Institute, Depart- 
ment of Ophthalmology, University of Miami, 
School of Medicine, Miami, Florida. This study was 
supported by Special Fellowship Awards 1F11 
N B1943 and 2F11 NB901972 from the National In- 
stitutes of Neurological Diseases and Blindness, 
Bethesda, Maryland. Dr. Blair’s current address is 


_. Medical Arts Building, Richmond, Virginia. Dr. 


Aaberg’s current address is Marquette University 
chool of Medicine, Milwaukee, Wisconsin. 
Reprint request to Charles J. Blair, M.D., Suite 

200, Medical Arts Building, Richmond, Virginia, 
23219, 


Miami, Florida 


in the right eye to be hand movements at six inches 
and in the left eye counting fingers at three feet. 
Fundus examination of the right eye (Fig. 1) re- 
vealed a massive exudative detachment of the retina 
in the posterior polar region measuring 18 disk di- 
ameters in the horizontal meridian and 16 disk di- 
ameters in the vertical meridian. This extended four 
disk diameters nasal to the disk and 13 disk diame- 
ters temporal to the disk in the horizontal meridian. 
There was massive circinate accumulation of yel- 
lowish subretinal exudate, most prominent at the 
edges of the detachment (Fig. 1). Many refractile 
crystals were scattered throughout the exudate. A 
moderate amount of old, dark blood was located 
centrally in the subretinal space. The overlying ret- 
ina had marked cystic degeneration. The retinal ves- 
sels appeared essentially normal. Scattered intrare- 
tinal aggregations of pigment were present in sev- 
eral areas with occasional small retinal hemor- 
rhages. Many drusen were in the periphery, where 
the retina was attached, with degeneration of the 
pigment epithelium. The left eye (Fig. 3) revealed 
subretinal organized white tissue in the macular re- 
gion. Many drusen were scattered throughout the 
fundus. The pigment epithelium was diffusely 
atrophic. Fluorescein angiography in the right eye 
(Fig. 2) demonstrated massive accumulation of 
fluorescein in the subretinal space, appearing to 
come primarily from the choroid without early 
retinal staining. Late pictures show staining of the 
cystoid retina. Dye has diffused throughout the sub- 
retinal space and into the vitreous. 

Case 2--A 75-year-old Caucasian woman pre- 
sented with a history of insidious, progressive visual 
loss in both eyes of 25 years’ duration. For the past 
two years she had been unable to read. Her past 
medical history was significant in that she had dia- 
betes mellitus for the past year. Ocular examination 
revealed a visual acuity of counting fingers at three 
feet in both eyes. Funduscopic examination of the 
right eye (Fig. 4) revealed massive exudative de- 
tachment of the inferior two-thirds of the retina. 
The subretinal space was filled with a yellowish- 
brown material and many refractile crystals. A 
smaller area of exudative retinal detachment ex- 
isted superior to the disk which measured approxi- 
mately two disk diameters. The detached retina had 
undergone marked cystic degeneration. In areas, 
where the retina was attached, there was marked 
degeneration of the pigment epithelium with many 
drusen. The retinal vessels appeared to be normal. 
Funduscopic examination of the left eye (Fig. 5) 
revealed massive exudative retinal detachment in 
the poster polar region measuring 10 disk diameters 
in the horizontal meridian and nine disk diameters 
in the vertical meridian (extending from one disk 
diameter nasal to the disk to eight disk diameters 
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Fig. 1 (Blair and Aaberg). Case 1. Right eye. Massive exudative detachment of the retina. Yellow 
exudate beneath the retina in a circinate pattern (black arrows). Old blood in the subretinal space (white 


arrows). 


temporal to the disk). A massive accumulation of 
yellowish subretinal material was present, most 
prominent at the edges of the detachment in a circi- 
nate-like pattern. In the macular region was a large 
auantity of old subretinal blood. The overlying ret- 
ina had undergone marked cystic degeneration. The 
nasal periphery revealed a smaller area of exuda- 
tive retinal detachment with old blood which had 
gravitated inferiorly. In areas where the retina was 
attached, there was marked degeneration of the ret- 
inal pigment epithelium characterized by rarefaction 
of pigment, atrophy, and drusen formation. The ret- 
inal vessels appeared normal. Fluorescein angiog- 
raphy revealed massive leakage of fluorescein into 
the subretinal space, appearing to come from the 
choroid. There was no evidence of leakage from the 
retinal vessels. Ruby laser photocoagulation was ap- 
plied to scattered areas of the detachment in the 
left eye to no avail. On her last followup visit, her 
vision had decreased to light perception in the right 
eye and remained counting fingers at three feet in 
the left eye. Fundus examination at that time of the 
right eye revealed a shift in location of the subreti- 


nal exudate with more refractile crystals. The 
amount of subretinal fluid was unchanged. Fundus 
examination of the left eye was essentially un- 
changed. 

Case 3-—-A 71-year-old Caucasian man gave a 
history of progressive visual loss of insidious onset 
in both eyes for five years. He has been unable to 
read for the past two years. His past medical his- 
tory was unremarkable. Ocular examination re- 
vealed a visual acuity in the right eve of counting 
fingers at four feet and in the left eye of counting 
fingers at six feet. Funduscopic examination of the 
right eye (Fig. 6) revealed massive exudative reti- 
nal detachment in the posterior polar region 
measuring 10 disk diameters in the horizontal and 
vertical meridian, extending one disk diameter nasal 
and eight disk diameters temporal to the disk. A 
massive amount of yellowish exudate had accumu- 
lated in the subretinal space in a circinate pattern at 
the edges of the detachment. In the center of the 
detachment was organized subretinal tissue. Many 
refractile crystals were scattered through the reti- 
nal exudate. The overlying retina had undergone 


+ 
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Fig. 2 (Blair and Aaberg). Case 1. Right eye. 
Fluorescein angiography (late phase) demonstrat- 
ing massive leakage of dye into the subretinal space. 
Retina temporal to disk slightly detached and 
therefore out of focus (white arrow). Fluorescein 
demarcates nasal edge of detachment (dark ar- 


rows). 


cystic degeneration. The retinal vessels appeared 
normal. In areas where the retina was attached was 
marked degeneration atrophy of the pigment epithe- 


Fig. 4 (Blair and Aaberg). Case 
2. Right eye. Massive exudative 
detachment of the inferior retina 
(dark arrow), extending out to the 
ora serrata. Subretinal brownish- 
yellow exudate inferiorly with yel- 
low exudate and drusen change in 
macular region (white arrows). 
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‘ig. 3 (Blair and Aaberg). Case 1. Left eye. 
Cicatricial tissue beneath the retina with scattered 
drusen and pigment aggregations (arrows). 


lium with many drusen. Funduscopic examination 
of the left eye (Fig. 7) revealed fibrous tissue be- 
neath the retina in the macular area with many new 
vessels extending from the choroid into the subreti- 
nal space. Fluorescein angiography of the right eye 
revealed massive leakage into the subretinal space, 
appearing to come from the choroid. Followup ex- 
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aminations revealed changes in the distribution of 
the subretinal exudate, having absorbed in certain 
areas and reaccumulated in others. 

Case 4—A 69-year-old Caucasian woman pre- 
sented with a history of progressive loss of vision in 
the right eye of 28 years’ duration and in the left 
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Fig. 5 (Blair and Aaberg). Case 
2. Left eve. Exudative detachment 
of the retina with yellow exudate 
in a circinate pattern (dark arrows) 
demarcating the detachment. Old 
blood in the subretinal space in the 
center of the detachment (white 
arrow). 


eye of four years duration. Past medical history 
was unremarkable. Visual acuity was counting fin- 
gers in the right eye and 20/200 in the left eye. 
Funduscopic examination of the right eye (Fig. 8) 
revealed massive exudative retinal detachment in 
the posterior polar region measuring 10 disk diam- 





Fig. 6 (Blair and Aaberg). Case 3. Right eye. Massive accumulation of yellow subretinal exudate in a 
circinate pattern (white arrows) demarcating retinal detachment. Cicatricial tissue in the subretinal space 


(dark arrow). 
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eters in the horizontal and vertical meridians, ex- 
tending two disk diameters nasal and seven disk 
diameters temporal to the disk. A massive accumu- 
lation of yellowish subretinal material was most 
prominent at the edges of the detachment in a circi- 
nate-like pattern. Neovascularization in the subreti- 
-nal space, originating from the choroid was present 
in the macular area. The overlying retina had under- 
gone marked cystic degeneration, Many pigment 
clumps were scattered throughout the detached ret- 
ina. The retinal vessels appeared normal. In regions 
where the retina was attached was marked de- 
rangement of the retinal pigment epithelium and 
many drusen. Funduscopic examination of the left 
eye (Fig. 9) revealed massive exudative retinal de- 
tachment in the posterior polar area measuring ap- 
proximately 12 disk diameters in the horizontal and 


¿= vertical meridian, extending three disk diameters 


nasal and eight disk diameters temporal to the disk. 
A massive accumulation of yellowish subretinal ex- 
adate with many refractile crystals was scattered 
throughout the subretinal fluid. The overlying retina 
had undergone marked cystic degeneration. The ret- 
inal vessels appeared normal. In regions where the 
retina was attached was marked atrophy of the pig- 
ment epithelium with many drusen. Fluorescein an- 
giography revealed massive leakage of fluorescein 
into the subretinal space, appearing to come from 
the choroid. 

Case 5—A 73-year-old Caucasian woman pre- 
sented with a history of progressive visual deteriora- 
tion in the right eye of two years’ duration and in 
the left eye of seven years’ duration. She had been 
unable to read for the past two years. Her past 
medical history was significant in that she had a 
history of hypertension for two years for which she 


Fig. 8 (Blair and Aaberg). Case 
4. Right eye. Extensive retinal de- 
tachment with massive accumula- 
tion of yellow subretinal exudate. 
Pigment clumps scattered through- 
out the retina (black arrow). Large 
tuft of subretinal neovasculariza- 
tion arising from the choroid 
(white arrow). 
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Fig. 7 (Blair and Aaberg). Case 3. Left eye. 
Cicatricial tissue beneath the retina (white arrow). 
Subretinal neovascularization (dark arrow), ap- 
pearing to come from choroid by contact lens ex- 
amination, 


was receiving treatment. Ocular examination re- 
vealed visual acuity in the right eye to be 20/400 
and in the left eye hand movements at four feet. 
Funduscopic examination of the right eye (Fig. 10) 
revealed massive exudative retinal detachment of 
the posterior polar region measuring eight disk di- 
ameters in the horizontal and vertical meridians, 
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this extending three disk diameters nasal and four 
disk diameters temporal to the disk. Massive yel- 
lowish exudate was present inferiorly in the subret- 
inal space, demarcating the detachment in a circi- 
nate-like pattern. The overlying retina had under- 
gone marked cystic degeneration. In the macular 
area there was an organized mass of fibrous tissue 
in the subretinal space. The retinal vessels appeared 
normal except in the macular area where there ap- 
peared to be a retinal to choroidal anastomosis. 
Funduscopic examination of the left eye (Fig. 11) 
revealed massive exudative retinal detachment mea- 
suring twelve disk diameters in the horizontal me- 
ridian and 10 disk diameters in the vertical merid- 
ian. There was an extensive accumulation of yel- 
lowish material under the entire detachment, more 
prominent towards the edges in a circinate-like pat- 
tern. The retina had undergone marked cystic de- 
generation in the detached areas. A triangular- 
shaped fixed retinal fold was present. There were 
areas where old, dark blood could be seen in the 
subretinal space. The retinal vessels appeared nor- 
mal. In areas where the retina was attached was 
marked atrophy and rarefaction of the pigment ep- 
ithelium with many drusen. Fluorescein angiog- 
raphy demonstrated massive leakage in the subreti- 
nal space, appearing to come from the choroid, in 
both eyes. In the right eye, stereoscopic examination 
of the fluorescein angiogram revealed leakage oc- 
curred around abnormal vessels deep to the retina 
(Fig. 12). This probably represented a choroidal to 
retinal anastomosis. The retinal vessels did not dem- 
onstrate leakage in other areas. The patient under- 
went laser photocoagulation to the areas of retinal 
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Fig. 9 (Blair and Aaberg). Case 
4. Left eye. Large exudative retinal 
detachment with yellowish subret- 
inal exudate beneath the detached 
retina (dark arrow) and in a cir- 
cinate pattern demarcating the de- 
tachment (white arrows). 


detachment in the right eye, but this was of no ben- 
efit. 


RESULTS 


Clinical findings-—-All cases showed mas- 
sive exudative retinal detachments with ex- 
tension nasal and temporal to the disk. The 
detachments varied in size from eight disk 
diameters (Fig. 10) to involvement of two 
thirds of the fundus (Fig. 4). Massive accu- 
mulation of yellowish material in the subrett- 
nal space, with scattered refractile crystals, 
occurred in all cases. The exudate was more 
prominent at the edge of the detachment, de- 
marcating it in a circinate-like pattern (Fig. 
1). The subretinal exudate often changed 
distribution during followup examinations. 
Fresh and/or old blood was often present in 
the subretinal space (Fig. 5). Two patients 
showed cicatricial tissue in the subretinal 
space in the center of the detached area 
(Figs. 6 and 10). Prominent subretinal neo- 
vascularization, originating from the cho- 
roid, was observed in the eye with massive 
detachment in one patient (Fig. 8) and the 
fellow eye in another (Fig. 7). The retina 
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VOL. 71, NO. 3 





Fig. 10 (Blair and Aaberg}. Case 
3. Right eve. Marked accumula- 
tion. of yellow subretinal exudate. 
“Abnormal retinal vessels (arrow) 
representing a venous to venous 





mosis. Organized subretinal tissue 
< underlying abnormal vessel (white 
arrows). 





showed marked cystic degeneration of the 
detached retina in each case. The retinal ves- 
sels appeared normal, with the exception of 
one case which demonstrated dilatation and 
tortuosity in the macular area (appearing to 
represent a retinal to choroidal anastomosis). 
There was often pigment clumping scattered 
throughout the retina. In areas where the 
retina was attached, marked derangement of 
the pigment epithelium with multiple drusen 
was noted. In two eyes not involved with the 
massive exudative retinal detachment there 
was evidence of senile disciform macular de- 
generation manifested by cicatricial detach- 


ment of the retina and multiple drusen 


o (Figs. 3 and 7). 
» The age of onset ranged from 40 to 69 
years with an average of 58 years. The onset 
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was always insidious with gradual, but con- 


stant, deterioration. The duration of the 
disease at the time of the examination 
ranged from five to 28 years. In no case had 
visual function improved during the course 
of the illness. 

Four women and one man were involved. 
All were Caucasian. Family history was neg- 
ative for ocular problems in each patient. 
Two patients had diabetes mellitus and one 
was hypertensive. The lesions were bilateral 
in three patients and unilateral in two. Vis- 
ual acuity in the eight involved eyes ranged 
from 20/400 to light perception, six of the 


eight involved eyes having counting fingers he 


vision. Treatment of involved areas with ` 
photocoagulation in two patients was of no _ 
benefit. 
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Fig. 11 (Blair and Aaberg). Case 5. Left eye. Massive exudative retinal detachment with subretinal 
yellow exudate in a circinate pattern. Large sausage-shaped area curving superior to the disk (between 
white arrows) appeared to be yellow exudate beneath the pigment epithelium. Note the triangular-shaped 
fold in the retina (black arrows). 


Fluorescein angiographic  findings— 
Fluorescein angiography, performed in all 
cases, revealed evidence of massive leakage 
into the subretinal space, appearing to origi- 
nate from the choroid (Fig. 2 and 12). The 
retinal vessels appeared normal and demon- 
strated no leakage in four of the five cases. 
In one case a probable retinal to choroidal 
anastomosis showed leakage around the ab- 
normal vessel deep to the retina when the 
fluorescein angiogram was examined stereo- 
scopically (Fig. 12). The rest of the retinal 
vessels appeared normal. 

Blood chemistry determination—Serum 
lipid determinations, performed in four of 
the five cases, are summarized in Table 1. 
Total lipids were slightly elevated in two 
cases. The cholesterol fraction was borderline 


or slightly elevated in all cases and the tri- 
glyceride fraction was elevated on one case. 


DISCUSSION 


The clinical manifestations of senile mac- 
ular degeneration vary greatly, ranging from 
drusen and minimal disturbance of the pig- 
ment epithelium without visual impairment 
to massive subretinal exudation with severe 
and progressive visual deterioration. 

Gass! has described the pathogenesis of 
senile disciform macular degeneration re- 
sulting from encroachment on the choriocap- 
illaris bed by thickening of the intercapil- 
lary stroma with calcific degeneration and 
thickening of Bruch’s membrane. Hogan’ 
notes that after the age of 40 years, the 
amount of outer collagen in Bruch’s mem- 
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y ~brane increases, principally near the capil- 
' lary and intercapillary zones. The elastic 
fibers correspondingly develop small foci of 
= calcification. By 60 to 70 years, the collagen 
-becomes continuous with subcapillary con- 
“nective tissue. Bruch’s membrane shows fur- 
‘ther thickening hyalinization, basophilia and 
calcification with actual fractures. 
These changes predispose to loss of nor- 
So. amal adhesion between Bruch’s membrane 
> and the pigment epithelium with serous de- 
<> tachment of the latter and subsequent in- 
growth of new vessels from the choriocapil- 
-Taris into the subpigment epithelial space. 
' The subretinal neovascular tufts give rise to 
bleeding and exudation which detaches the 
overlying retina. Thus, the yellow subretinal 
exudate probably represents degenerated 
lood and/or fluid that has leaked from the 
highly permeable proliferative vessels. Once 
he overlying retina detaches, it undergoes 
-= cystic degeneration. The observation that the 
<. subretinal exudate changes in distribution 
and morphology is best explained by absorp- 




























Right eye. 
Fluorescein angiography (intermediate phase) 
showing accumulation of fluorescein in the area 
of the abnarmal vessels (white arrow). This was 
deep in the retina when the fluorescein angiogram 

“was examined stereoscopically. Note the leakage 

m= of fluorescein into the subretinal space (black 
arrow). 


Fig. 12 (Blair and Aaberg). Case 5. 
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TABLE 1 
SERUM LIPID DETERMINATIONS 
(in mg %) 
Total Phospho- Trigly- Choles- 
Lipids lipids cerides terol 
Normal* 400-900 5-12 29-134 150-250 
Case 1 880 10.2 92 265 
Case 2 1090 11.8 132 275 
Case 3 10460 11.2 288 250 
Case 5 840 Not done 53 342 





* Chemistry laboratory, Jackson Memorial Hos- 
pital, Miami, Florida. 


tion of the exudate in some areas and reac- 
cumulation in other areas. Although the sub- 
retinal neovascular tufts were observed in 
only two patients in this series, it is likely 
they were present in the others but obscured 
from view by the overlying subretinal exu- 
date. Speculation that the exudate originates 
from the choroid is supported by fluorescein 
angiography which shows massive leakage 
into the subretinal space without apparent 
leakage from the retinal vessels. It is there- 
fore felt that massive subretinal exudation, 
as described in this report, and the more 
common forms of senile disciform macular 
degeneration have a common pathogenesis, 
differing only in the extent of the involve- 
ment. 

Other etiologies have been previously for- 
mulated for this condition. Duke-Elder* has 
mentioned in his first edition on the retina, a 
senile form of Coats’ disease secondary to a 
disturbance in choroidal circulation. His re- 
cent volume on the retina no longer refers to 
this entity, however. We feel that it is un- 
wise to link the name Coats’ disease to such 
lesions. In our opinion, the terms Coats’ dis- 
ease should be reserved for massive subreti- 
nal exudation with definite abnormalities in 
retinal vessels (Coats’ Group IT**). 

In 1964, Woods and Duke’ reported five 
adult cases ranging from 33 to 73 years of 
age. All cases had a massive accumulation of 
subretinal fluid and exudate but four of the 
five had gross retinal vascular abnormalities. 
The disease was associated with elevated se- 
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rum lipids (particularly cholesterol) in four 
patients studied and a history of uveitis in all 
cases. They hypothesized that uveal inflam- 
mation acted as a trigger mechanism initiat- 
ing the deposition of cholesterol in the pres- 
ence of hypercholesterolemia. Blood lipid de- 
terminations in our cases showed slight ele- 
vations in certain fractions, but no marked 
elevations (Table 1). It is impossible to criti- 
cally evaluate this factor in the absence of a 
similar control group. There was no history 
or other evidence of uveitis in any of the 
cases in this report. It does not appear, 
therefore, that either blood lipids or uveitis 
play an important role in the pathogenesis of 
the lesions we have described. 

The isolated changes in the retinal vessels 
noted in case five probably represent a phe- 
nomenon secondary to the underlying cho- 
roidal disease. It is not infrequent that retinal 
to choroidal anastomosis develops in disci- 
form lesions.* The fact that these changes 
were isolated to one small area is evidence 
against importance in the pathogenesis of the 
exudative detachment. 

There is little that can be offered in treat- 
ment of such lesions. Jepson and Wetzig® 
have reported favorable results from photo- 
coagulation of disciform macular degenera- 
tive lesions. Their 89 cases were in an earlier 
stage than the presently reported cases. Nev- 
ertheless, confluent treatment placed tempo- 
ral to the macula in a horseshoe shaped area 
gave improvement in some cases. Photocoag- 
ulation was unsuccessful in the two present 
cases in which it was used. If photocoagula- 
tion had been instituted at an earlier stage in 
the developing lesion it might possibly have 
been of some benefit. 
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SUMMARY | a 


Five cases are presented with massive 
subretinal exudation associated with senile 
disciform macular degeneration. Lesions 
ranged in size from eight disk diameters to 
two thirds of the fundus. New vessels arose 
from the choroid and extended into the sub- 
retinal space in two cases. No abnormalities 
were seen in the retinal vessels in four of the 
five cases. Visual acuity was markedly re- 
duced in each case. It is felt that the patho- 
genesis of this lesion is identical to that of 
the more frequent variety of senile disciform 
macular degeneration and differs from it 
only in its extent. 
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TABLE 1 


CLASSIFICATION OF PROLIFERATIVE SICKLE RETINOP- 
ATHY FOR USE WITH INDIRECT OPHTHALMOSCOPY 
AND FLUORESCEIN ANGIOGRAPHY 


Circumferential 
Involvement 


mee eh i raa aint Naar rayan te a Area ren Neha Rng RANA saree TARA PRMNAAR TAHT MANERA ps rtm, 





peaa 


I. Peripheral arteriolar occlusions 


Substage 0 None 
i <30° and <3 occluded arterioles 
2 31-60° or 4-6 occluded arterioles 
3 61~-90° or 7-9 occluded arterioles 
4 >91° or 210 occluded arterioles 


Il, Peripheral arteriolar-venular anastomoses 
Substage 0 None 
and <3 discrete anastomoses 
or 4-6 discrete anastomoses 
or 7~9 discrete anastomoses 
or > 10 discrete anastomoses 


Ili. Neovascular and fibrous proliferation 

Substage 0 None 

and 3< discrete proliferations 
or 4-6 discrete proliferations 
or 7-9 discrete proliferations 
or > 10 discrete proliferations 


IV. Vitreous hemorrhage 
Substage 0 None 

1 <30° 

2 31-60° 

3 61-90° 

4 >91° 


V. Retinal detachment 
Substage 0 None 


— 
A 
ioe) 
oO 

> 


divided in order to quantify the circumfer- 
ential extent of the fundus involvement: 


Substage 0: No circumferential involve- 
ment. 

Substage 1: Circumferential involve- 
ment of up to 30 degrees of the 
fundus. 

Substage 2: Circumferential involve- 
ment of 31 to 60 degrees of the 
fundus. 

Substage 3: Circumferential involve- 
ment of 61 to 90 degrees of the fundus. 

Substage 4: Circumferential involve- 
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ment of 91 or more degrees of the 
—_ 


fundus. 


This classification reflects largely the equato- 
rial and pre-equatorial pattern that PSR nat- 
urally assumes. It places major emphasis on 
the initial 90 degrees of involvement (sub- 
stages 1, 2, and 3), because most lesions of 
PSR are confined to an area in the fundus 
less than one quadrant in circumferential ex- 
tent. 

In the case of Stages I, I, and HI, further 
modification of the substages was employed, 
based on the number of characteristic fundus 
abnormalities visualized with the binocular in- 
direct ophthalmoscope of or by fluorescein 
angiography. For example, modifications of 
Stage I (peripheral arteriolar occlusions) in- 
cluded: 

Substage 1: < 30° circumferential in- 

volvement and < 3 occluded arterioles. 

Substage 2: 31-60° circumferential in- 

volvement or 4-6 occluded arterioles. 

Substage 3: 61-90° circumferential in- 

volvement or 7-9 occluded arterioles. 

Substage 4: > 91° circumferential in- 

volvement or > 10 occluded arterioles. 

The number of peripheral arteriolar-venu- 
lar anastomoses, as visualized with the in- 
direct ophthalmoscope or by fluorescein angi- 
ography, was also used to quantitate Stage I 
and the number of neovascular and fibrous 
proliferations was also used to quantitate 
Stage III (Table 1). For purposes of classifi- 
cation, no attempt was made to distinguish be- 
tween neovascular proliferations and fibrous 
proliferations, because both forms of prolif- 
eration frequently co-existed in the same le- 
sion. 

If the circumferential involvement and the 
number of abnormal arterioles, anastomoses, 
or proliferations did not coincide within one 
substage, the substage used for purposes of 
classification was the more advanced of the 
two parameters: e.g., if a patient had four 
small neovascular proliferations totalling 20 
degrees of angular extent, the classification 
for neovascularization was Stage JII-2 (and 
not ITI-1). Also, if there was one large con- 


E 
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TABLE 3 oe \ 
PERCENT OF EYES INVOLVED BY EACH STAGE AND SUBSTAGE OF PSR In SC pISEASE* | 
Right Eye Left Eye Both yes l 
Stage I, (total): 22/24 =91% 21/23 =91% 43/47 =91% : 
Substage 0 2/24 = 9% 2/2 = 9% 4/47 = 8% 
1 7/24 =29 To 8/23 = 35% 15/47 = 32% 
2 Q /24 = = 37% O 97/23 = 39%, 18 /A7 = 380% ‘6 
3 5/24 =21%, 3/23 =13% 8/47 = 17% 
4 1/724 = 4% 1723 = 4% 2/47 = 4% 
Stage IH, (total): 20/24 = 83% 20/23 =87% 40/47 = = 85% 
Substage 0 4/24 =17% 3/23 = 13% 7/47 = = 15%, 
i 8/24 =33% 9/23 =39%, 17/47 =36% 
2 7/24 = 29%, 7/23 =31% 14/47 =30% 
3 5/24 =21% 3/23 =13% 8/47 =17%, 
4 0/24= 0% 1/23 = 4% 1/47= 2% d 
Stage IH, (total): 19/24 = 79© jo 19/23 =82% 38/47 =81 5%% 
Substage 0 §/24=21% 4/23 =18% 9/47 = 19% 
Í 8/24 = 33%, 9/23 = 39% 17/47 = 37% 
2 10/24 =41% 7/23 =31% 17/47 =36% 
3 1/24= 5% 2/23 = 8% 3/471 = 6% 
4 0/24 = 0% 1723 = 4% 1/47 = 2% 
Stage IV, (total): 8/247 = 33% 6/23 = 26% 14/47 =30% 
Substage 0 16/24 =67% 17/23 = 74% 33/47 = 70% 


2/24= 89 


2/23 = 8% 


4/47 = 8% 


2/24= 8% 
2/24= 8% 
2/24= 8% 


ee Cn ee 


Stage V, (total): 3/24 =12 fo 
Substage 0 0/24= 0% 

1 0/24 = 0% 

2 0/24= 0% 

3 0/24= 0% 

4 3/24 = 12%% 


* Percentages do not always add up to 100 because of rounding off. 


2/23 = 8% A/AT = 8% 
0/23 = 0% 2/47 = 5% 
2/23= 8% 4/47 = 8% 


1/23= 4% 4/47 = 8% 


0/23 = 0% O/AT= 0% 
0/23 = 0% 0/47 = 0% 
0/23 = 0% = 0/4T = 0% 

0/23 = 0% ie 0% 








t Hemorrhage in one case is from a retinal tear, not from neovascular proliferation, 


evidence of arteriolar obstruction (Tables 2, 
3, and 4). Of the affected eyes, most fell into 
substage 2. The right and left eyes were, in 
general, equally involved. The most obvious 
obstructions were in the temporal quadrants. 
Arterioles were either totally invisible in 
these locations, or had been converted in 
their terminal branches to “silver wires.” 
Occasionally, terminal arteriolar branches 
appeared normally red on ophthalmoscopic 
observation, but fluorescein angiography 
provided direct evidence of abrupt, complete 
occlusion (Figs, 2-5). A frequent clue to 
peripheral retinal ischemia was a blurred ret- 
inal appearance that obscured the underlying 


choroidal markings, Acute ischemic retinal 
edema (cloudy swelling) was not observed, 
possibly because of paucity of ganglion cells, 
possibly because of overall thinness of the 
peripheral retina, or possibly because by 
chance the acute episodes of occlusion were 
not observed, 

Stage Il: Peripheral arteriolar-venular 
anastomoses—-Because it is sometimes diffi- 
cult to observe anastomoses of small, periph- 
eral arterioles and venules with indirect oph- 
thalmoscopy, printed fluorescein angiograms 
are required for precise classification. Angi- 
ograms taken during the arteriovenous 
phase were thus judged for the presence of 
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TABLE 4 
INITIAL CLASSIFICATION OF PSR tn SC DISEASE 
(47 eves) 
idee [: Substage mean 1.8 
range 0-4 
mode 2 
Ve eyes with Stage | 91% 
Stage If: Substage mean 1.6 
range (4 
mode 1 
Co eyes with Stage I 85° 
Stage HHI: Substage mean 1.3 
range 0-4 
mode I 
% eyes with Stage IH 81% 
- Stage IV: Substage mean 0.5 
range 0-4 
mode 0 
“o eyes with Stage IV 30% 
Stage V: Substage mean 0.3 
range 4 
mode 0 
% eyes with Stage V 8% 


Ean aanmanen Anaea annaa aere rere yy hereunto n 


direct arteriolar-venular connections (Figs. 
4, 6). If one assesses a very early or a very 
-late angiogram, an anastomosis may be invis- 
~~ ible because only the arteriolar or only the 

yenular phase may be captured in the photo- 







Asi in Stage I, these lesions were found in 
most eyes (only seven of 47 eyes had none 
visible). Of the affected eyes, most fell into 
~ substage 1. The right and left eyes were, in 
general, equally involved. These anastomoses 
were most commonly observed in the tempo- 
ral quadrants, in areas which had already 
been subjected to peripheral arteriolar ob- 
struction (i.e., had already exhibited Stage I 
lesions). This Stage I and Stage II lesions 
frequently existed side by side (Fig. 4). 
Incipient anastomoses were characterized 
by a tortuous elongation and moderate dila- 
tation of a small peripheral arteriole whose 
other terminal branches were apparently oc- 
_ cluded. Eventually, connection with an adja- 
< cent terminal venule appears to occur, usu- 
œ ally at the interface of postequatorial { vas- 
cularized) retina and pre-equatorial (is- 
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chemic) retina (Fig. 6). With the clinical 
techniques utilized in this study, it is diffcult 
to state if the elongating arteriole represents 
neovascular growth or enlargement of a pre- 
existing vessel. 

Stage II is characterized by intraluminal 
retention of fluorescein, however, No extra- 
vascular leakage of fluorescein or staining of 
vascular walls was observed to occur in 
Stage IT, even when fluorescein angiograms 
were taken 30 and 45 minutes after injec- 
tion. Because fluorescein leakage character- 
izes most, if not all, forms of retinal neovas- 
cularization, absence of leakage in Stage II 
may be taken as evidence, however slight, 
that the abnormal arterioles represent en- 
larged pre-existing vessels, possibly capillar- 
ies, rather than newly formed vessels, 

Stage II: Neovascular and fibrous prolif- 


erations——Because proliferations frequently | 


have associated fibrous components, these 
two types of tissue are combined here for 
purposes of classification. Although most 
proliferative patches can be seen by ophthal- 
moscopic techniques, small ones can easily be 
overlooked (Fig. 7). Thus, fluorescein angi- 
ography again provides the most accurate 
means of detection and classification. 
Patches of PSR almost invariably leak intra- 
venously administered fluorescein into the 
vitreous, even when the patches appear to- 
tally fibrous (Fig. 8). Consequently, ophthal- 
moscopic detection of small proliferations is 
made easier if one inspects the fundus two 
or three minutes after fluorescein injection. 
The leaks produce diffuse clouds of fluores- 
cein, which may coalesce in the vitreous. If 
one examines the fundus after five or more 
minutes, therefore, the exact number, mor- 


phology, and location of proliferative 
patches may be obscured, 
Proliferative patches apparently arise 


from pre-existing arteriolar-venular anasto- 
moses (Stage II). Possibly, proliferative 
patches may arise prior to the development 
of arteriolarvenular connections, but angio- 
graphic evidence appears to indicate the re- 
verse sequence (Figs. 4, 6) in many cases. 
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mem Venule 
Arteriole 





Normal Arteriolar obstruction 





Vitreous hemorrhage Retinal detachment 


Fig. 1 (Goldberg). Schematic representation of a new classification of proliferative sickle retinopathy. 
The earliest observed abnormality is peripheral arteriolar obstruction (Stage I), occurring particularly in 
the temporal periphery (dotted lines}. Stage I is characterized by A-V anastomoses. From these 
anastomoses, neovascular proliferations appear to sprout ( Stage ITI). These neovascular lesions may bleed 
into the vitreous (Stage IV). Ultimately, retinal detachment ( Stage V) seems to occur from vitreous 
traction and retinal hole formation. All stages may co-exist in a given retina. 


The direction of growth of proliferative It is rare to find more than one prolifera- 
patches is generally anterior—-i.e., into or to- tive patch at different anteroposterior levels 
wards the pre-equatorial (ischemic) retina of a given meridional axis; e.g., it is decid- 
(Fig. 9). edly uncommon to observe two proliferative 
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Fig. 2 (Goldberg). Fluorescein 
angiogram of temporal periphery of 
leit eye (early arteriovenous 


phase). Abrupt obstruction of ma- 


jor arteriole (arrow) is seen 
(Stage 1). The peripheral retina 
(right of frame) appears totally 
ischemic (ISCH), whereas the 


=o more posterior retina (left of 





~~ frame) has arteriolar and capillary 
oo perfusion, 
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Fig. 3 (Goldberg). Fluorescein 
angiogram of inferotemporal pe- 
riphery of left eye (Early arterio- 
venous phase). Abrupt arteriolar 
obstruction (Stage I} is seen 
(arrow). The nonperfused termina! 
segments of the occluded arterioles 
are seen as dark lines. The periph- 
eral retina (lower right) appears 
totally ischemic (ISCH), whereas 
the more posterior retina (upper 
leit) retains arteriolar and capil- 
lary perfusion. 
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patches at 1:30 o'clock, one being more ante- 
rior than the other. More likely by far is the 
occurrence of several patches, all of which 
are found along the same approximate cir- 
cumferential are (usually at about the level 
of the equator). Individual patches of fibro- 
vascular proliferation may coalesce along 
this arc, in which case their feeding arteri- 
oles and draining venules frequently form 
complex anastomoses and arborizations, Al- 
though fluorescein angiography in Stage H 
confirms direct arteriolar-venular flow of 
blood, there is, in Stage ITT, an apparent 
shunting of blood from the feeding arteriole 
into the capillaries of the proliferative patch 
before venular flow commences (Figs. 7 and 
8). 

When a neovascular patch remains rela- 
tively isolated from similar neighboring 





N 


aq 


Fig. 4 (Goldberg). Fluorescein 
angiogram of temporal periphery 
of left eve (early arteriovenous 
phase). Abrupt arteriolar obstruc- 
tion is seen im numerous places d 
(arrows). Several A-V anasto- L 
moses are also present (A-V); Le, 
Stage I and H are seen side by 
side, 





patches and coalescence does not occur, the 
characteristic sea-fan anomaly may be ob- 
served (Figs. 7, 8, 9). The sea-fans were 
found to have predilection for the supero- 
temporal quadrants of the fundus (Fig. 10). 

Only nine of the 47 eyes studied failed to 
show neovascular or fibrous proliferations. 
Most of the involved eyes fell into substage 
1. 

Stage IV: Vitreous hemorrhage—Vitre- 
ous hemorrhage in PSR occurs sporadically, 
without demonstrable systemic or exogenous 
factors, or may infrequently occur following 
rather insignificant trauma such as a mild 
blow to the head. In most cases, a neovascular 
patch can be demonstrated to be the source 
of the hemorrhage (Fig. 11). The role of 


i à A ; A 
vitreous contraction in hemorrhages associ- y 
ated with PSR is currently unkown. Such 

* a 


f-- 


of right eve (early arteriovenous 
=o phase). Abrupt arteriolar obstruc- 
tions (Stage I) are seen (arrows). 
The peripheral 
-o frame) appears totally ischemic. 
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Fig. 5 (Goldberg). Fluorescein 


angiogram of temporal periphery 


retina (leit of 






: hemorrhages often seem to remain localized 


in the cortical vitreous which overlies the re- 
. sponsible patch of proliferative retinopathy. 


Thus, once again, a circumferential pattern 
is observed in the fundus abnormality, 
and, as in the lesions in Stages I, II, and IIT, 
the peripheral temporal quadrants are pref- 
erentially involved. Such localized vitreous 
hemorrhages are frequently asymptomatic, 
even in the presence of the usually intact pe- 
ripheral visual field, and are observed only if 
routine ophthalmoscopy is performed at a 
fortuitous time. Occasionally, however, a vit- 
reous hemorrhage is extensive enough to 
spread into the visual axis or into the prema- 
cular area, thereby causing visual symptoms, 
including reduction in visual acuity (Fig. 
12). Indirect ophthalmoscopy is the best 
means for detecting and quantitating vitre- 


ous hemorrhage associated with PSR. 
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Evidence for vitreous hemorrhage was 
present in 14 of the 47 eyes studied. Eight of 
these fell into substage 1 or 2, and four fell 
into substage 4. 

Stage V: Retinal detachment—Retinal de- 
tachment is the ultimate and most severe 
stage of PSR (Fig. 13). Because such de- 
tachments are frequently related to adjacent 
vitreous changes (which in turn are related 
to neovascular proliferations and hemor- 
rhages), they assume a temporal, equatorial 
configuration similar to the configurations of 
the antecedent Stages I-IV. Retinal tears, 
which are both round and horseshoe in 
shape, often are found adjacent to neovasct- 
lar proliferations. 

Four eyes had retinal detachments when 
initially examined and classified. In all these 
eyes, two or more quadrants of the retina 
were detached. In one case, J.B., there was 
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Fig. 6 (Goldberg). Arteriovenous anastomoses characterizing Stage I]. Top left: A schematic repre- 
sentation of A-V anastomosis at 3:30 o’clock (multiple chorioretinal scars, “black sun-bursts,” are also 
depicted). Top right: Photograph of the 3:30 o’clock anastomosis prior to fluorescein injection. Bottom - 
left: Early arterial phase of fluorescein angiogram. Bottom right: Early arteriovenous phase, demonstrat- 
ing direct A-V anastomosis. q 
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Fig. 7 (Goldberg). A small sea-fan lesion (Stage IIT), as shown by sequential fluorescein angiography. 
The neovascular capillary bed is perfused bef 


5 ore venous flow commences. Top left: Early arterial phase; 
sea-fan is perfused. Top right: Early arteriovenous phase (A =: arteriole). Bottom left: Late arterio- 
venous phase (V =<: venule). Bottom right: Late arteriovenous phase; fluorescein leaks out of sea-fan 
into vitreous. 


L d f 
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Fig. 8 (Goldberg). Top left: Sea-fans (Stage ITI neovascular lesions) are present at 10, 1:30, 3:15, and 
4:15 o'clock. Top right: Fluorescein angiography of the 4:15 sea-fan (arterial phase). Bottom left: 
Early arteriovenous phase. Bottom right: late arteriovenous stage, when fluorescein leaks profusely from 


wat 


the neovascular capillary bed. 


ee: 





Fig. 9 (Goldberg). Fluorescein angiogram of a 
sea-fan (Stage III), demonstrating that such le- 
sions tend to grow into an area of retinal ischemia 
(ISCH) caused by Stage I lesions. 


complete detachment ; in another, T.B., there 
was 225° detachment; in a third patient, 
L.S., there was 330° detachment in the right 


- eye and 180° detachment in the left eye), 





d all were classified substage 4 (i.e., Stage 


V-4). 
COMMENT 


It is readily apparent that this study was 
based on cases with severely affected eyes. 
Jnder the conditions of this study, totally 
asymptomatic SC patients were less likely to 
be referred for ophthalmoscopic evaluation 
than were those with easily observed fundus 
abnormalities or those with visual com- 
plaints. Since my interest in the sea-fan le- 
sion was known to the referring sources, it 


>> 
Fig. 10 (Goldberg). All the sea-fans of the 47 
eyes in the series are plotted (each dotted rectangle 


_ represents one sea-fan). Predilection for the supero- 


ae temporal quadrant is seen when the right eyes are 
plotted (top) when the left eyes are plotted (cen- 


ter), and when all eyes are superimposed on the same 
chart (bottom). 


at 








TILES ET TRESS 
HY LISS Sil 
ea fe ON ane | 

i i Be eS fon ae 
Coe, OD ART Ped 


| eae ser! 
ws | Sey Supero- = D 


fernpord! 
36 


8 T feo- / / 4 
SS infero- = . LP 


? Sis 


Supeéronasal Superotemporal 










ce 3 P Ja j 
Supero- B i / j 





tempore ef se fp 
e6 D KL / 
i bias infero- $. A Y iy 
famporal pe Fa 
42 AN 
r m or 
Ç 
inferonasal inferotermporal 














Fig. 11 (Goldberg). Schematic representation of 
several sea-fans (Stage III); Le, right eye at 
6:30, 8:30-10, 11, and 11:45 o'clock. The large 
arborizing sea-fan at 8:30-10 o’clock had spon- 
taneously bled (dotted area) into the posterior pole 
(Stage IV). 





Fig. 12 (Goldberg). Multiple sea-fans are shown 
at the equatorial plane. A large, spontaneous vitre- 
ous hemorrhage (dotted area) covers the posterior 
pole. The specific lesion responsible for the hemor- 
rhage was not apparent. 
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is likely that more cases with Stage IIT fundi 
are included in this series than would be in- 
cluded in a random sample of SC patients. It 
remains to be seen what percentage of unse- 
lected SC patients reach the various stages 
and substages of the classification proposed 
herein. 

The sea-fan lesion is an immediately rec- 
ognizable fundus abnormality in SC disease. 
Although not pathognomonic, it is highly 
characteristic of one stage (Stage II) in the 
development of proliferative retinopathy in 
SC disease. In perspective, then, this lesion 
represents one rather specific variety of pro- 
liferative retinopathy. I have also observed 
Stage ITI lesions (although less often) in 
other varieties of sickle hemoglobinopathies, 
including sickle thalassemia (Sthal), sickle 
cell disease (SS), and even in cases of sickle 
cell trait (SA). 

The precise factors leading to the develop- 
ment of the sea-fan and other varieties of 
Stage III lesions are not well understood. 
The earliest clinically observed fundus ab- 
normality in SC disease is peripheral arterio- 


Pe 


Ñ 


Fig. 13 (Goldberg). A retinal detachment (Stage 
V) from 1:30 to 8:30 o'clock is depicted, along 
with multiple sea-fans (Stage IIT lesions). Retinal 
tears were not found until surgery was performed. 
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lar occlusion with essentially complete ab- 
“sence of retinal vascular perfusion in in- 
volved areas of the peripheral retina. While 
ischemia and hypoxia may thus exist in the 
inner layers of the retina, currently no spe- 


-o cife information is available concerning ox- 
=- ygenation of the outer retinal layers in SC 


disease. 

Obstructed arterioles enlarge and appar- 
ently anastomose with adjacent venules at 
the interface of ischemic and nonischemic 
portions of the retina. This presumably sets 
the stage for neovascular proliferation on 


. the retinal surface. Possibly in response to 
some chemotactic or other stimulus, and 


seeming in an attempt to revascularize 
the ischemic retina, vasoproliferative lesions 
coo sprout anteriorly from these anastomoses. 
<C Uncommonly neovascular growth may occur 
- directly from obstructed arterioles. With 
= time, recurrent localized vitreous hemor- 





rhages occur, which, upon organization, re- 
sult in white fibrous components in the pro- 
liferating tissue. How often—if ever-—fib- 
rous proliferations occur in the absence of 
pre-existing vitreous hemorrhage in PSR is 
currently unkown. It appears, however, that 
most of these fibrotic lesions do arise only 


after antecedent hemorrhage. These lesions 
=> leave the surface of the retina and project 
os a into the vitreous at varying intervals, possi- 


bly as a result of processes of vitreous con- 






¿o . traction similar to those observed in prolifer- 
-ative diabetic retinopathy. 


At any time in the development of neovas- 
cularization in PSR, massive vitreous hem- 
orrhage, and, ultimately, retinal detachment 
may occur. Such detachments are associated 
with vitreous hemorrhage, contraction, and 
band formations, and are also usually associ- 
ated with retinal tears. 

By defining substages according to Table 
1, a useful separation of Stages I, H, HI, 
and IV (Table 3) is obtained. However the 


¿o four eyes with retinal detachments in this se- 


ries (Stage V, Tables 2 and 3) were all clas- 


-sified substage 4, because all had retinal de- 
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tachments of 91 degrees or more in extent. 
Although it may further complicate the clas- 
sification, re-definition of Stage V’s sub- 
stages may prove to be necessary after fur- 
ther experience with SC detachments is 
gained. For example, one could define the 
substages of Stage V as: up to 90 degrees 
(1), 91-180 degrees (2), 181-270 degrees 
(3), and 271-360 degrees (4). Then, the 
four eyes with retinal detachment are sepa- 
rated into Stage V-2 (L.S., left eye), V-3 
(T.B.), and V-4 (J.B. and right eye of 
L.S.), rather than including each in V-4 ac- 
cording to the current definitions of Table 1. 
Until additional cases are detected and eval- 
uated, however, the cause of simplicity is 
served by defining the substages of all five 
major stages in the same way. 

Comparative study of proliferative reti- 
nopathies associated with other diseases (re- 
trolental fibroplasia, diabetes mellitus, ca- 
rotid hypotension, Takayasu’s disease is of 
value in underscoring the apparent impor- 
tance of ischemia in the development of PSR. 
In retrolental fibroplasia, for example, Patz® 
and others have shown that the primary effect 
of hyperoxia in the immature retina is vaso- 
constriction and ischemia. In addition, hyper- 
oxia has a direct cytotoxic, destructive effect 
on the vascular endothelium, with resulting 
obliteration of an affected vessel’s lumen. 
After restoration of normal oxygen levels, the 
secondary response of vasoproliferation into 
ischemic areas of retina occurs, The periph- 
eral and temporal predilection for this pro- 
liferative retinopathy, as well as the apparent 
purposeful attempt at revascularization of an 
ischemic retinal area, obviously resemble 
Stage ITI of PSR. 

In diabetes mellitus, Davis and associates? 
have suggested that ischemia is the underly- 
ing pathogenetic factor responsible for all 
stages of diabetic retinopathy, but especially 
for the proliferative phase. Taylor and Do- 


bree® have shown that proliferative diabetic 


retinopathy preferentially affects the retinal 
quadrants in a pattern similar to that of pro- 
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liferative sickle retinopathy—te., supero- 
temporal, inferotemporal, superonasal, im- 
feronasal, 

Knox®?® has also reviewed reports that 
retinal neovascularization associated with 
atheromatous or surgically induced carotid 
insufficiency may be due primarily to ischemia 
of the retina. Similar evidence from fluor- 
escein angiography is available in the case of 
the proliferative retinopathy of Takayasu’s 
(pulseless) disease. 

Charache and Conley** have indicated that 
all events in sickle cell disease can be related 
to the sickling phenomenon, which in turn, 
may be considered a response to ischemia and 
hypoxia. 

Although the high frequency of Stage I 
lesions in this series of patients with PSR 
underscores the importance of retinal isch- 
emia in the development of subsequent neo- 
vascularization, the exact pathogenesis of 
peripheral arteriolar occlusion in SC disease 
has not yet been delineated. It is possible that 
the small caliber of involved peripheral ves- 
sels prevents passage of clumps of sickled 
erythrocytes. It is also possible that the oxy- 
gen tension in the temporal retina falls to a 
level that is low enough to induce local sick- 
ling and thrombosis. 

The classification proposed in this paper 
reflects both the severity of the retinopathic 
process as well as the presumed natural 
course of events in its development. Since 
PSR can be quantitated relatively easily by 
means of this classification, it is now possi- 
ble to describe the natural course of this dis- 
ease in rather precise terms. It should also be 
possible to describe the effect of various 
types of prophylactic and therapeutic inter- 
ventions in similar terms.43® In addition, 
use of this classification makes data on PSR 
from different institutions suitable for valid 
comparison. 

A previously offered classification of 
sickle retinopathy appears inadequate in 
view of the new findings from fluorescein 
angiography and indirect ophthalmoscopy, 
With the use of these techniques, it is appar- 
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ent that vaso-occlusive phenomena are the 
first events to appear in the proliferative, re- 
tinopathic process and thus these are justifi- 
ably classified as Stage I. Neovascular pro- 
liferation occurs only subsequently; thus it 
is designated as Stage III. However, in the 
older attempt as classification, neovascu- 
larization and telangiectasia were called 
Grade 2, whereas obstruction of small veins 
and arteries was called Grade 3. The stage of 
arteriovenous communications (Stage IT) 
was not delineated previously, possibly be- 
cause of the unavailability of the fluorescein 
technique. Also, retinitis proliferans and vit- 
reous hemorrhages were listed in the most 
advanced category of the older classification 
(Grade 4), but no grade was provided for 
the important stage of retinal detachment" 
(Stage IV in the classification offered here). 


SUMMARY 


The ocular fundi of 24 selected patients 
with sickle cell-hemoglobin C disease were 
studied by indirect ophthalmoscopy and 
fluorescein angiography. Based on these 
studies, a new, quantitative classification of 
proliferative sickle retinopathy (PSR) was 
devised, which reflects both increasing sever- 
ity of the retinopathy as well as its natural 
progression. 

The first sign of PSR is peripheral arteri- 
olar occlusions (Stage I) ; 91% of eyes were 
affected. Peripheral arteriolar-venular anas- 
tomoses (Stage IT) were observed in 85% of 
eyes. Neovascular and fibrous proliferations 
(Stage III), which develop from the A-V 
anastomoses, occurred in 81% of eyes. Sea- 
fan lesions are part of this stage. Vitreous 
hemorrhages (Stage IV) from the neovascu- 
lar proliferations occurred in approximately 
30% of eyes, and retinal detachment (Stage 
V} was observed in 8% of eyes. 

Pathogenetic parallels appear to exist be- 
tween PSR and other vasoproliferative dis- 
orders, such as diabetes mellitus, hypotensive 
vascular diseases, and retrolental fibroplasia. 
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THE MECHANISM OF THE CRYOSURGICAL ADHESION . 


Ill. STATISTICAL ANALYSIS 


DanieL Birocu, Px.D., Patrick O’Connor, M.D., anp Harvey Lincorr, M.D. 
New York, New York 


The purpose of this study was to compare 
the strength of retinal adhesions produced by 
diathermy and cryopexy. A previous attempt 
by Lincoff, Long, Marquardt, and McLean! 
to make a quantitative comparison of the 
two modalities was inconclusive. In that ex- 
periment light, medium, and heavy cyro- 
surgery and diathermy lesions were dissected 
with an irrigating device of variable pressure. 
The pressure at which the lesion separated 
was taken as a measure of the strength of 
the adhesion. The results showed such wide 
variation as to make it impossible to arrive 
at a valid average of the strength of any one 
type of lesion. While it was conceivable that 
this was a true reflection of the variability of 
thermal lesions it seemed more likely that the 
irrigating technique was inadequate. 

When Zauberman and Berman? demon- 
strated a direct technique for measuring the 
adhesive forces between sensory retina and 
pigment epithelium, we decided to re-exam- 
ine the problem of thermal adhesion using 
their technique. In anticipation of biologic 
variation we enlisted the collaboration of the 
department of biomathematics and, together 
with them, constructed an experiment that 
hopefully would yield statistically significant 
answers to the following questions: (1) Is 
there a difference in the strength of an adhe- 
sion produced by light, medium, and heavy 
applications of cryopexy or diathermy? (2) 
How does the strength of the cryosurgical 
adhesion compare to that of diathermy? (3) 
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On what day is maximum adhesion ob- 
tained? 


MATERIALS AND METHODS 


In the retinas of 160 adult New Zealand 
Red rabbits, 312 light, medium, and heavy 
cryopexy lesions and 328 diathermy lesions 
of comparable intensity were produced. The 
animals were anaesthetized with sodium 
pentobarbital. One lesion was made at each 
end of the myelinated fibers of each eye. The 
applications were made under ophthalmo- 
scopic control, More objective quantity con- 
trols, such as temperature and time, were 
considered but discarded because they did not 
imitate the clinical situation. The purpose 
was the comparison of the clinical entities 
light, medium, and heavy. 

Criteria for applications—-As in the ear- 
ler experiments, "? a light application of 
cryopexy or diathermy was defined as one 
that caused the choroid to blanch but barely 
affected the retina. The lesion was hardly 
perceptible after the probe was removed. A 
medium cryopexy application was one sus- 
tained until the retina first turned white. 
With removal of the probe the white in the 
retina faded but left a faint gray area of 
edema. A heavy application was one that was 
sustained for three seconds after the retina 
turned white. When the probe was removed 
an opaque center persisted. 

The Linde cryosurgical probe operating at 
~ 30°C was used to make the cryosurgical 
applications. The Medical Instrument Re- 
search Associates diathermy apparatus was 
set at 25 mv and connected to a flat 1-mm 
electrode (designed by Norton); this was 
used for the diathermy applications. The set- 
tings of —30°C and 25 mv were minimum 
for penetration of the eye of a five to six- 
pound rabbit when applied transconjuncti- 


N 
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vally. The lesions evolved in two to 10 sec- 
onds, slow enough to permit visual control. 
The maturation of the lesions was 
followed ophthalmoscopically daily for the 
first week, weekly for three additional 
weeks, and monthly thereafter. The eyes 
were removed at intervals of two days to six 
months. [enucleation was performed under 
pentobarbital anesthesia. Immediately there- 
after the strength of the adhesion was de- 
termined in the unfixed eye by the technique 
of Zauberman and Berman.’ Their tech- 
nique had been devised to test normal adhe- 
sion of the retina to pigment epithelium and 
had to be modified to deal with the increased 
adhesive forces caused by thermal injury. 
Normal rabbit retina will tear when sub- 
jected to a force of 300 mg. However, by 
placing the lesions at the ends of the myeli- 
nated fibers, it was possible to utilize the 
myelinated bundle to pull on the adhesion. 
The myelinated bundle withstood forces as 
great as 1850 mg. The retinal structure at 


and Lincoff). Flat 


Fig. 1 (Bloch, O’Connor, 
preparation of rabbit retina. Lesions (O) have been 
_ placed at the peripheral ends of the myelinated fibers. 
` e The proximal ends have been severed at the disk and 
seized with a silk suture in preparation for pulling. 
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Fig. 2 (Bloch, O'Connor, and Lincoff), Prepara- 
tion (R) on platform of motorized stage connected 
to strain gauge transducer (T) by silk thread. 


the end of the myelinated fibers was repre- 
sentative of peripheral retina. In any event 
the lesions would be comparable and a valid 
interpretation could be made. 

From flat preparations of the freshly enu- 
cleated eves, strips 6 mm wide were cut 
along the course of the myelinated fibers and 
pinned to a dissection block (Fig. 1). The 
block was clamped under water in a small 
Petri dish and mounted on a descending 
stage. The myelinated fibers and sensory ret- 
ina were severed at the disk and seized with 
a 6-0 silk thread. The pigment epithelium 
was left undisturbed. The thread was at- 
tached to a stain-gauge transducer which was 
in turn connected to a polygraph (Fig. 2). 
As the stage descended pigment epithelium 
was pulled away from the retina and the re- 
sistance to the separation recorded. The rate 
of descent was controlled by an electric mo- 
tor and kept constant. 


THE STATISTICAL METHOD 
The experimental conditions allowed two 
separate lesions per eye, or four lesions per 
rabbit. The four lesions were chosen so that 
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three comparisons—heavy to medium, me- 
dium to light, and heavy to light—could be 
made from each rabbit. All comparisons 
were made between the two eyes. For exam- 
ple, if the two lesions in the left eye were 
light and medium ones, and in the right eye 
medium and heavy, a comparison was made 
between the medium lesion in the left eye 
and the heavy one in the right eye. Lesions 
in the same eye were not compared. 

Wald’s exact test for double dichotomies 
was one of the tests used to evaluate the rela- 
tive adhesiveness produced by light, medium, 
and heavy levels of application of both cryo- 
pexy and diathermy. 

Let L, M, and H be the force in milli- 
grams necessary to detach a lesion made at 
the light, medium, and heavy levels of appli- 
cation, respectively. The comparisons of L, 
M, and H were made as explained above, 
i.e., between two eyes of the same rabbit. 

For example, Wald’s test of L versus M 
was set up as follows: Let S, be the set where 
L < M and S; be the set where L > M. The 
N, pairs in S, received a positive score. If 
L = M, then the pair received a zero score 
and was not used in the procedure since it 
contained no information regarding difference 
in levels. The N, pairs in Se received a nega- 
tive score. Let p be the probability that M 1s 
stronger than L. The test was for the null hy- 
pothesis that p = 14 against the alternative 
hypothesis that p > 14. Rejecting the null 
hypothesis implied a significantly higher 
strength of M over L. Significance values 
were easily derived since N; is binomially dis- 
tributed with parameters N, + Ne and p = 
4% under the null hypothesis. The tests for M 
versus H and L versus H were set up in the 
same way. 

It should be noted that a statement of non- 
significance does not rule out the possibility 
of a relationship existing which would be de- 
tected if a larger sample were available. For 
small sample sizes the Type 2 error, or the 
probability of accepting the null hypothesis, 
when in fact it is false, is large. At a given 
level of significance (at a given p-value), a 
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small Type 2 error can be guaranteed by 
choosing a sufficiently large sample size. 

The sample sizes were larger on days 14 
and 28 for diathermy at all three levels of ap- 
plication. Let the mean force in milligrams 
necessary to separate a lesion made at the light 
(medium) level of application be denoted by 
E(L) [E (M)] and let o* be the variance, or 
the expected squared deviation of an observa- 
tion (force in milligrams) from the mean 
force. Then consider the equation: 


E(M) — E(L) 


set Tap amare bere nc erent amar ineuttamity tnt 
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The sample sizes on these two days were 
chosen to satisfy the following criteria: (1) If 
the data lead us to state that diathermy M 
was no stronger than diathermy L, then there 
was a 95% chance that this statement was in 
fact true (the probability of a Type 1 error 
equals 5%). (2) If the data lead us to state 
that diathermy M was stronger than dia- 
thermy L, then there was a 95% chance that 
this statement is true for any d > 1. In other 
words, there is only a 5% chance that it will 
be stated that diathermy M is not stronger 
than diathermy L, when in fact diathermy M 
is stronger than diathermy L (the probability 
of a Type 2 error equals 5%). These criteria 
were met by choosing the sample sizes greater 
than 23 on the days of interest. The results on 
days 14 and 28 were analyzed by using the 
sample t-test. 

The two-sample t-test was also used to 
compare the strength of the cold lesions to 
the strength of those produced by dia- 
thermy. For example, let Xa, ©, Xe be 
the six cryopexy adhesive forces recorded 
at the medium level of application on day 
fourteen and let yi, ---, Yes be the 23 
diathermy adhesive forces recorded at the 
medium level of application on day 14. Let 
S, be the pooled sum of squares estimator 
of the variance and let & and ¥ be the 
averages of the cryopexy and diathermy 
sample values. Then the statistic: 
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2—9 
S(1/6 + 1/23)! 


_ is approximately distributed as a student-t 
_ random variable with 17 degrees of free- 
dom. This means that if the calculated 
value of t (obtained from the experimental 
values) is greater than 2.05, then at the 
-level of significance 0.05 it can be stated 
that cryopexy was stronger than dia- 
~ thermy. 

3 Given a level of application of either 
© diathermy or cryopexy, it was of interest to 
know by what day maximum adhesion was 
achieved, This “maximum” is determined by 
fitting two straight lines to the data. The į join 
_. point of the two lines, which is unknown and 
i has to be estimated (Hudson®) was defined 
is the day of maximum adhesion. 













_ Resurts 
Conclusions based on Tables 1-3—For 
cryopexy, H appeared to be significantly 
stronger than M and M significantly 
stronger than L. For diathermy, there was 
no significant increase in the strength of the 
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lesions with an increased level of application. 
On days 14 and 28 the statement of nonsig- 
nificance for diathermy was made with a 
95% certainty of being correct. 

Conclusions based on Table 4—At the 
heavy level of application cryopexy appeared 
significantly stronger than diathermy. At the 
medium level of application the two did not 
significantly differ in strength. At the light 


level diathermy was occasionally stronger 


than cryopexy, but there was no consistent 
pattern. 

Conclusions based on Table 5 and Figure 
3—Cryopexy reached maximum adhesion 
for a light lesion after 10 days, for a medium 
after 12 days, and for a heavy lesion after 11 
days. Diathermy obtained maximum adhe- 
sion earlier, after six days for light and me- 
dium lesions, and after 10 days for a heavy 
lesion. There appeared to be a slight weaken- 
ing of the adhesions except for light dia- 
thermy at three and six months (Fig. 3). 


DISCUSSION 


The experiments confirmed the clinical] 
impression that cryopexy produces an adhe- 


| TABLE 1 
E RELATIVE ADHESIVENESS PRODUCED BY LIGHT, MEDIUM, AND HEAVY LEVELS OF APPLICATION OF CRYOPEXY 
i (Wald’s Test) 








T 
M versus L H versus M H versus L 
np UUU 
Day +O— +O- +O- 
2 41 1 (NS) 2 0 4 (NS) 5108) 
4 600¢S) 3 0 3 (NS) 6006) 
6 6 0 0 (S) 6 0 0 (S) 600(S) 
8 600 (S) 4 0 2 (NS) 60068) 
10 5106) 6 0 0 (S) 6 0 0 (S) 
12 600(S) 6 0 0 (S) 6 0 0 (S) 
14 600 (S) 6 0 0 (S) 600(S) 
16 600 (S) 60008) 600) 
18 600 (S) 6 0 0 (S) 6006) 
20 6006) 5 0 1 (NS) 600 (S) 
28 600 (S) 5 10(S) 600 (S) 
3 mos. 600 (S) 6 0 0 (S) 600(S) 
6 mos. 6006) 4 0 2 (NS) 6006) 








| Significant (S)=p< .05 
“Nonsignificant (NS) =p> .05 





: _ P= probability of rejecting the hypothesis that p=} when in fact it is equal to }. 
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TABLE 2 
ó Padi 
THE RELATIVE ADHESIVENESS PRODUCED BY LIGHT, MEDIUM, AND ae 
HEAVY LEVELS OF APPLICATION OF DIATHERMY 
(Wald’s Test) 
M versus L H versus M H versus L : 
Day FOS TOS ie 
2 22 2 (NS) 3 03 (NS) 301 (NS) 
4 3.12 (NS) 213 (NS) 204 (NS) 
6 600 (S) 105 (NS) 10 5 (NS) 
8 5 01 (NS) 0 0 6 (NS) 312 (NS) 
14* 13 0 9 (NS) 1409 (NS) 17 06 (S) 
28* 17166 10 0 14 (NS) 16 0 8 (NS) 
3 mos. 204 (NS) 2 03 (NS) 1 1 4 (N5) 
6 mos. 202 (NS) 103 (NS) 3.01 (NS) 
* See Table 3 ` 
Significant (S)=p< .05 
Nonsignificant (NS) =p> .05 
TABLE 3 
COMPARISON OF DIATHERMY ON DAYS 14 AND 28* 
(t-test) 
nae t-value for t-value for t-value for , 
Day M versus L d.t] H versus M di H versus L d.t, 
14 .87 (NS) 44 1.41 (NS) 45 1.94 (S) 45 
28 1.65 (S) 46 —.61 (NS) 46 1.23 (NS) 46 


erama AA E rA EAA aE aeea a esamina nnani aannam Hea anao iniia 


* 8<.058 =probability of stating that the higher level of application is not stronger than the other levels. 
when in fact it is stronger than the other. $ 
+ d.f. =degrees of freedom associated with the student-t random variable. 
Significant (5)=p<.05 
Nonsignificant (NS) =p >.05. 





TABLE 4 
COMPARISON OF CRYOPEXY AND DIATHERMY 


(t-test) 
Level L Level M Level H 
D ay saree tend anrr a aaan Ura e aaraa ianhari He READ spel nef ert apma anne i aanlag mt aa paa angaa amna ana manyanpi A N annin ii A A anmannan n Aaa 
t-value aE a t-value d.f. t-value d.f. 
2 2.02 (NS 10 3.08 (S)t 10 3.49 (S)t 10 
4 0.77 (NS) 10 4.10 (S)t 10 3.16 (S)T 10 
6 —~2.42 (S)t 10 ~1.80 (NS 10 2.87 (S)t 10 
8 —2.86 (S)t 10 —1.131 (NS) 10 3.44 (S)t 10 
14 —1.30 (NS) 27 1.92 (NS) 27 4.88 (S)f 28 
28 —1.11 (NS) 28 1.46 (NS) 28 6.95 (S)t 28 
3 mos. —~ 3.00 (S)t 10 0.33 (NS) 10 3.55 (S)t 10 
6 mos. — 2.56 G)t 8 0.61 (NS) 8 0.80 (NS) 8 
* d.f. =degrees of freedom associated with the student-t random variable. 
ft Significant (S)t that cryopexy stronger than diathermy at p <.05. 
t Significant (S)t that diathermy is stronger than cryopexy at p<. 05, N 
Nonsignificant (NS) =p>.05. 
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~. TABLE 5 
DAY OF MAXIMUM ADHESION 


Neher ng A A e eeen anmannan aaa d i e AAAA A AAAA AAR le RRR gt Le e a 
nati ss nae tee ere ere n AA A iaaa maae i N ehari i raaa 


Day Maximum 


Type of Level of Reon 
. Eat Adhesion Attained 
Lesion Application Geon 
- Cryopexy L 10 
= Cryopexy M 12 
 Cryopexy H 11 
Diathermy L 6 
Diathermy M 6 


= Diathermy H 10 


sion sufficient for the treatment of retinal 
-= detachment since the range of adhesion pro- 
= duced by cryopexy encompasses the range of 
3 diathermy, and the adequacy of diathermy 
<- has been established by 40 years of favorable 
clinical experience. The reservations about 
the reliability of the cryosurgical adhesion in 
` „cases of retinal detachment with much trac- 
tion seem not justified. Only the light cryo- 
pexy lesion occasionally was weaker than 
diathermy. For medium-intensity lesions 
there was no difference. Heavy cryosurgical 
lesions were stronger than all diathermy le- 
sions. 
_... Perhaps of more value to the clinician is 
o the conclusion obtained about the relative 
strength of light, medium, and heavy cryo- 
-o pexy and diathermy lesions. The adhesive- 
-ness of cryopexy was found to vary directly 
with the intensity of application to a remark- 
ably consistent degree. Furthermore, it is 
within the surgeon’s ability to select the in- 
tensity of the lesion by ophthalmoscopic con- 
trol; the intensity of application in the ex- 
periment is a clinical measurement. A basis 
for the variation in the strength of the adhe- 
sions 1s found in the histologic comparison 
of the lesions presented earlier. 

The predictability of the cryosurgical le- 
sions provides the surgeon with the opportu- 
nity to select an appropriate application for 
o the various problems in retinal detachment. 
-We have found it satisfactory to use the 
eight application for prophylactic treatment 
of round holes and areas of degeneration. 






a 


Operculated tears and holes in manifest de- 
tachments are treated at the medium level. 
Heavy applications are reserved for situa- 
tions in which maximum traction may occur. 
The anterior edge of an operculated tear is 
suitable for treatment with heavy cryopexy. 

With diathermy, it was not possible to 
produce a lesion of preselected strength by 
monitoring the application ophthalmoscopi- 
cally as it was with cryopexy. The diathermy 
lesions appeared more abruptly, even though 
application was made with the minimum cur- 
rent for scleral penetration. Occasionally, a 
light application would overshoot, less fre- 
quently a medium one. In these instances, 
the animal was either reclassified, if the de- 
sign permitted, or discarded. When the great 
variability in the diathermy adhesion became 
apparent it was decided that a much larger 
sample of oy would be needed to ob- 
tain a 95% degree of certainty. An addi- 
tional 108 paired diathermy lesions were 
made and the strength of their adhesions 
measured on the 14th and 28th days. These 
days were selected since it had been deter- 
mined that maximum strength can be ex- 
pected by this time. This only confirmed our 
inability to produce a graduated predictable 
adhesion by diathermy application under 
ophthalmoscopic control. When the strength 
of the adhesions were analyzed a statistically 
significant difference could not be found be- 
tween the adhesions, not even those resulting 
from light and heavy applications. Thus it 
appears that the adhesive strength resulting 
from a given diathermy application may not 
be anticipated on the basis of the intensity of 
application. 

The rapid rise in adhesive strength of both 
cryosurgical and diathermy lesions justifies 
the current trend towards early mobilization 
of the retinal detachment patient. We have 
found it practical to mobilize the patient for 
bathroom privileges on the first postopera- 
tive day and for feeding out of bed on the 
second day. The unoperated eye is unpatched 
after three days. Patients are discharged on 
the sixth day and advised to return to full 
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i Ț~ Fig. 3 (Bloch, O'Connor, and Lincoff). Graphs of the relative adhesiveness of cryopexy and diathermy. 
A solid dot represents a lesion. A circled point represents the join point (day of maximum adhesion) of 


milligrams of force required to separate the lesion. 


< activity at the end of the second week. We 
do not use pinhole spectacles, but their use 
beyond 14 days seems unjustified, since the 
dhesion with either diathermy or cryopexy 
loes not increase in strength beyond this 






SUMMARY 


-o An experiment was designed in an animal 
model to supply the data for a statistical 
- analysis of the comparison of the adhesive 
strength of cryopexy and diathermy lesions 
of the retina. Adhesion was measured by a 
direct technique in which the actual thermal 
lesion was pulled apart. The adhesiveness of 
cryopexy was found to vary directly with the 
_. intensity of application. Thus, heavy lesions 
~ were significantly stronger than medium le- 
ms and medium lesions were significantly 
nger than light lesions. For diathermy 
was no significant increase in the 
f- the lesion with increased inten- 
-When the cryopexy adhesion was com- 
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the two straight lines fitted to the data. The average adhesiveness of each group is represented by a tri- 
. angle. The abscissa represents time in days between application and detachment. The ordinate represents 





pared to that of diathermy at the various lev- 
els of application, cryopexy was found to be 
significantly stronger than diathermy at the 
heavy level of application, equal in strength 
at the medium level and occasionally weaker 
at the light level. 

All thermal lesions obtained maximum ad- 
hesion by 12 days. No increase in strength 
was observed thereafter in lesions tested as 
late as six months after application. 
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The previous investigation into the 
strength of the cryosurgical adhesion demon- 
strated a stratification into three levels that 
varied directly with the intensity of the ap- 
plication. Thus, following a light cryosurgi- 
cal application, the retinal adhesion resisted 
an average force of 300 mg, following a me- 
dium application it resisted an average force 
of 575 mg, and following a heavy application 
it resisted an average force of 1175 mg. 
While it was possible that the increase in ad- 
hesiveness was simply a factor of the num- 
ber of adhesive bonds of a single type, the 
character of the distribution of the results 
implied that three different types of anatomi- 
cal adhesions might be present. Therefore a 
second investigation was undertaken to de- 
termine what anatomical patterns corre- 
sponded with the light, medium, and heavy 
cryosurgical adhesions. The histology of the 
medium cryosurgical lesion had been studied 
previously? and was found to occur between 
pigment epithelial and Muller’s cells. Bruch’s 
membrane was intact and the choroid did not 
participate in the adhesion. In the course of 
the present experiments the medium lesion 
was re-examined. 


MATERIALS AND METHODS 


In 34 New Zealand Red rabbits, 136 light, 
medium, and heavy cryosurgical applications 


wre vnennarnanaan 
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were placed at the ends of the myelinated 
nerves according to the criteria used in the 
previous experiments.>? The animals were 
killed on the fourth, sixth, eighth, 14th, and 
28th days. Included in the investigation were 
13 rabbits with cryosurgical and diathermy 
lesions of two and three years’ duration. The 
lesions had been placed in the animals during 
the 1967 experiments. 

The enucleated eyes were fixed in 3% glu- 
teraldehyde and post-fixed in 2% osmium 
tetroxide buffered with 0.2M sodium cacody- 
late. They were dehydrated in alcohol and 
embedded in epoxy resin. One-micron sec- 
tions were cut and stained with toluidine 
blue, and basic fuchsin with alkalinized me- 
thylene blue for light microscopic examina- 
tion. Additional sections were then cut and . 
stained for electron microscopic examina- ` 
tion. 


RESULTS 


The light lesion—-Ophthalmoscopically, a 
light cryosurgical application is defined as 
one which makes the choroid blanch momen- 
tarily but causes little or no perceptible 
change in the retina. On the first postopera- 
tive day it is apparent that pigment epithe- 
lium is damaged, for the lesion by then is 
distinguishable as a pale patch of pigment 
epithelial edema. The lesion eventually devel- 
ops mild pigment stippling. 

Microscopic examination shows that the 
effects of cold penetrated to the outer limit- 
ing membrane of the retina. In a lesion four 
days after freezing, Bruch’s membrane is in- 
tact. Pigment epithelium is swollen and ir- 
regular. Interior to it are a number of pig; 
ment-laden macrophages, The photoreceptor 
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Fig. 1 (Lincoff and Kreissig). Section of retina four days after light cryopexy showing necrosis to the 
level of the outer limiting membrane (OLM). Pigment epithelium (P) is flattened. There are macro- 
phages (mac) above. The photoreceptor elements (R) are necrotic. The outer nuclei (ON) are normal as 
well as the inner nuclei (IN) the nerve fiber layer (AX) and Miiller’s cells (M) (toluidine blue, X80). 


elements, the rods, have lost their vertical 
structure and appear badly damaged, but 
their nuclei above the outer limiting mem- 
brane have survived and look normal. The 
layers internal to the outer nuclei are not af- 
fected (Fig. 1). 

The electron micrographs of the fourth- 
day lesion confirm that Bruch’s membrane 
survived freezing and is intact. Freezing has 
stimulated fibroblastic activity in the mem- 
brane. The pigment epithelial cells contain 
numerous inclusions. Some are being dis- 
placed inward by new cells sliding over 
Bruch’s membrane and appear to be func- 
tioning as wandering macrophages in the 
retina. The outer segments at four days have 
already been largely phagocytized. Damaged 
inner segments filled with mitochondria are 
in contact with pigment epithelium. At the 


level of the outer limiting membrane there 
are enlarged mitochondria within Muller's 
cells and processes of Muller’s cytoplasm can 
be seen to extend toward Bruch’s membrane 
(Fig. 2). 

Microscopic examination of the 14th day 
lesion shows recovery of photoreceptor ele- 
ments. Outer segments are again in parallel 
columns and interdigitating with pigment ep- 
ithelial vilh. The extensions of Muller's cyto- 
plasm are no longer apparent and seem to 
have retreated. The presence of large pig- 
ment bearing macrophages among the outer 
segments is the most striking evidence of 
the episode of injury and repair that has 
occurred (Fig. 3). 

Electron micrographs of the 14th day le- 
sion confirm the regeneration of the photore- 
ceptor processes (Fig. 4). The outer seg- 
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“ig. 2 (Lincoff and Kreissig). Electron micrograph of four days’ light cryopexy showing absence of the 
outer segments and disorganization of the inner segments (IS). Macrophage with granules (mac) is 
being elevated by new epithelium sliding in beneath it (P). The outer nuclei (ON) have survived. There 
are swollen mitochondria (m) of Miiller’s cells at the level of the outer limiting membrane (OLM) and 
Muller's fibers (M) are extending towards the pigment epithelium. There are numerous fibroblasts (F ) 
in Bruch’s membrane (B). (6800). 
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Fig. 3 (Lincoff and Kreissig). Retina 14 days after light cryopexy shows recovery of photoreceptor 


process, Inner segments (IS) and outer segment (OS) are again in parallel columns and interdigitating 
with pigment epithelium (P), A large macrophage (mac) sits above the epithelium (toluidine blue, x 205). 


ment disks are again in horizontal order ( Fig. 
5). Pigment epithelium is deformed but ac- 
tive as indicated by exaggerated basal infold- 
ings and numerous mitochondria. Pigment 
granules have returned to the internal edge 
of the epithelium. 

In summary, the light cryosurgical adhe- 
sion results from cryogenic necrosis to the 
level of the external limiting membrane. The 
controlling aspect of the lesion is the sur- 
vival of the outer nuclei which makes for 
rapid recovery of the inner segments and re- 
generation of the outer. This is consistent 
with the observations of Kroll and Ma- 
chemer*® and Kuwabara,‘ who observed re- 
generation in retina damaged by detachment 
and by extreme light exposure, respectively. 

The medium lesion—A medium cryosurgi- 
cal application is defined as one which is sus- 
tained until the retina first turns white. With 
«warming the whiteness fades, leaving a gray 
patch of retinal edema, Thereafter the pig- 


a) 


ment mosaic seems to undergo rapid necrosis 
followed by pigment clumping. 

Microscopic examination reveals that the 
freezing necrosis penetrated to the nerve 
fiber layer and destroyed the photoreceptor 
elements, the outer nuclei and most of the in- 
ner nuclei. The nerve fiber layer, Miller’s 
cells and pigment epithelium survived (Fig. 
6). The sequel to massive cryogenic necrosis 
of the retina is not leukocytic invasion as one 
might expect, but infiltration by a large mo- 
nonuclear cell with phagocytic abilities which 
appears to be derived from pigment epithe- 
lium. As in the light lesion, some pigment ep- 
ithelial cells seem to be loosened from the 
basement membrane and wander internally 
to act as macrophages. They are swollen 
with inclusions. New epithelium without pig- 
ment slides across Bruch’s membrane to re- 
place those cells lost. At days four and six, 
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Fig. 4 (Lincoff and Kreissig). Electron micrograph of retina 14 days after light crvopexy confirming 
the regeneration of outer segments (OS). Occasional inner segments (IS) approach pigment epithelium 
(P). Granules have returned to inner surface of epithelium. Note exaggerated basal infoldings (if) and a 
myeloid inclusion body (ib). Bruch’s membrane (B) is intact (> 6800). 
> 
6 
Fig. 6 (Lincoff and Kreissig). Section of retina six days after medium cryopexy. Freezing necrosis has 
penetrated to the level of the nerve fiber layer (AX). The photoreceptor processes and the nuclear layers 
are gone. The predominant cell is the macrophage (mac) (toluidine blue, x80). fA 


ts 











(Lineotf and Kreisstg). Electron micrograph of outer segment (OS) 14 days after leht cryopexy. 
The outer segment disks are again in horizontal order ( x 20,000). 
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Fig. 7 (Lincoff and Kreissig). Electron micrograph of the retina six days after medium cryopexy. 
Macrophages (mac) are the predominant cell. New pigment epithelium (P) without granules is sliding 
over Bruch’s membrane (B). There are fibroblasts (F) in Bruch’s membrane (7000) 


The necrotic and phagocytic phase is com- 
plete by the ninth day and the macrophages 
have retreated. It is thought that some enter 
the vitreous because that is their direction of 
movement, and they are frequently found in- 
ternal to the inner limiting membrane. Oth- 
ers may wander to the edge of the lesion. 
They are found there in large numbers and 
are the source of the dark ring at the periph- 
ery of the lesion. Still others remain, grow 
long processes, and adopt a structural role. 

What remains is the nerve fiber layer 
bound to pigment epithelium by layers of un- 
differentiated neuro-epithelium, that appear 
to be derived from Miller’s cells and pig- 
ment epithelium. When mature they contain 
a prominent fibrillar structure, some an oc- 
casional pigment granule or a myeloid inclu- 
sion body. They are connected to each other 
by desmosomes (Fig. 8, 9, and 10). Their 
connection to the basal layer of pigment ep- 


ithelium can take two forms. If the internal 
surface of pigment epithelium is smooth the 
inner layers make a desmosomal connection as 
described previously? (Fig. 11). However, if 
pigment epithelium has developed microvilli, 
then the inner layers connect to it with finger- 
like projections which interdigitate with the 
villi. There are numerous desmosomal junc- 
tions between the cells from which the fingers 
emanate, and large mitochondria in the cells. 
The appearance is reminiscent of the outer 
limiting membrane (Fig. 12). 

In summary, the medium cryosurgical le- 
sion results from cryogenic necrosis to the 
level of the nerve fiber layer. The photore- 
ceptor elements, the outer nuclei and most of 
the inner nuclei are destroyed. The nerve 
fiber layer and Muller’s cells survive. The 
retinal elements that proliferate after the 
medium cryosurgical injury are relativelye 
undifferentiated. Absent are most of the spe- 


rs 
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Sig. 9 (Lincoff and Kreissig). Electron micrograph 28 days after medium cryopexy demonstrates myeloic 
inclusion bodies (ib) in pigment epithelium and in neuro-epithelium above. There are desmosomes (free 
arrows) between the cells (20,000). 
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Fig. 10 (Lincoff and Kreissig). Electron micrograph of retina three years after medium cryopexy demon- 
strates fibrillar character of cytoplasm of structural neuro-epithelium internal to pigment epithelium (P). 
There are many free ribosomes in the cytoplasm (40,000). 


trate the collagen layers of Bruch’s mem- 
brane (Fig. 14). Less frequently the colla- 
gen of Bruch’s membrane enters the sub- 
stance of retina. 

The anatomy of the heavy lesion is de- 
pendent upon the survival of some retinal 
epithelium probably of Miiller’s cell origin. If 
the freezing is excessive Miiller’s cells may 
fail or be delayed in proliferating. Pigment 
epithelium has time to cover Bruch’s mem- 
brane and fills the defects with processes 
which enter the collagen layers. If Müller's 
cytoplasm then comes in contact with pigment 
epithelium a desmosomal or villus connection 
is likely. If Muller’s cell proliferation is 
further delayed, the pigment epithelium be- 
comes hypertophic and grows luxurious villus 
fronds on its internal surface (Fig. 15). 


In summary, the heavy adhesion results 
from a cryogenic necrosis of the full thick- 
ness of retina including the nerve fiber layer. 
Pigment epithelium incompletely recovers 
the basement membrane from islands of 
damaged but viable cells. Where Bruch’s 
membrane is exposed it is penetrated by the 
cytoplasm of proliferating Müller's cells. The 
infiltration of the collagen layers of Bruch’s 
membrane by cytoplasmic processes from 
retinal epithelium seems to be the source of 
the exceptional strength of the heavy lesion. 


DISCUSSION 


It may seem remarkable that a cryoappli- 
cation can be controlled to produce a lesion 
with predictable structural and adhesive 
qualities. This probably relates to the physi- 
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Fig. 11 (Lincoff and Kreissig). Electron micrograph of the retina 28 days after medium cryopexy shows 


desmosomal connections (free arrows) between the basal layer of pigment epithelium (P) and neuroepi- 
thelium mterior to it (>¢20,000). 
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Fig. 12 (Lincoff and Kreissig). Electron micrograph of retina 20 months after medium cryopexy to show 
microvilli (v) of pigment epithelium (P) interdigitating with fingerlike projections (£) of Miiller’s cells. 
There are numerous desmosomal junctions (free arrows) between the cells and large mitochondria (m) 
suggesting a reformation of outer limiting membrane (20,000). 
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‘ig. 3 (Machemer and Kroll). Retinal detachment of four weeks’ duration, two hours after injection 
of tritiated amino acids. (A) Autoradiography. (B) Histology. There is moderate labeling of the inner 
segments (is) and the outer nuclear layer. There is very little labeling of the cuter segments, but this does 
not differ significantly from the control retina shown in Figure 1. (Figs. A and B are phase-contrast 
photomicrographs, x400.) The larger figure (right) is an electron micrograph of the same eye, As in the 
control eye (Fig. 1) there is incorporation of labeled material in the inner segments (is), but only sparse 
label is present in the degenerated outer segments (os) (electron photomicrograph, «6000). 


found that normal owl monkey retinas follow 
this same diffuse pattern of the labeled ma- 
terial in the inner segments and moving 
of the label as a discrete band from the inner 
to the outer portions of the outer segments. 
In retinal detachment, the inner segments 
are labeled similarly to normal eyes. There is 
no formation of a discrete band of label in 
the outer segments, and while movement of 


labeled protein into the outer segments is not 
prevented, it appears diffusely scattered in 
the atrophic areas of the outer segments. 
These findings suggest that in the retinal 
detachment the process of formation and 
transportation of the protein to the outer 
segments is intact. The question arises as to 
whether this protein is used for saccule for- 
mation or whether it is an unbound protein 
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Fig. 4 (Machemer and Kroll). Retinal detachment of four weeks’ duration, two days after injection of 
tritiated amino acids. (A) Autoradiography. (B) Histology. Compared with the control (Fig. 2), there is 


= 





only a dif 


use labeling of the outer segments (os) and no band formation. (Figs. A and B are phase- 


contrast photomicrographs, X400.) The larger figure (right) is an electron micrograph of the same eve. 
The degenerated outer segments are diffusely and sparsely labeled. There is no dense band of label in the 


a 


outer segments as in the control (Fig. 2) (electron photomicrograph, x 6000). 


which is freely moving in the outer seg- 
ments. Since the label is almost always seen 
over saccule structures, and only to a very 
low extent in the structure-free spaces be- 
tween saccules, it seems likely that most of 
the protein is used for the production of sac- 
cules material. 

Since saccules are formed during retinal 
detachment, yet outer segments are atrophic, 


there are two possibilities to explain why 
outer segments in retinal detachment contain 
so few saccules. First, there is a possibilty 
of reduced production of saccules. This ex- 
periment is inadequate for quantitative 
study, since the amount of radioactive mate- 
rial administered was not related to body 
weight, and therefore, reduced production of 
protein cannot be clearly stated. Second, 
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whereas the normal life of a saccule in mon- 
“Key eyes is around eight days," the life 
in retinal detachment may be reduced. It 
must be longer than two days, however, oth- 


© erwise no label would have been found over 
< the outer segment layer two days after injec- 
- tion or radioactive protein precursors. 


A striking finding in retinal detachment 
_ is the change in the renewal pattern of the 
< outer segments, Since saccules are produced 


~ near the connecting cilium, one may assume 


. that the new saccule material is no longer 
- piled on top of older saccules, but dropped 
<- -continuously into the empty “bag” of the outer 
segment. A consequence is that aging disk ma- 





-terial must be scattered all over the outer seg- 


ment. One may speculate that this material is 
not only disposed of at the end of the outer 
 segment,* but also elsewhere along the outer 
-= segment. This would explain why macro- 

phages that have been shown to contain 
saccule material? are normal findings at all 
levels of the outer segment layer in retinal 
detachments.? 


SUMMARY 


In experimental retinal detachment in the 
_ owl monkey, protein renewal by photorecep- 
`- tor cells was studied by phase-contrast elec- 
tron microscopic radioautography. Control 
~ eyes showed a discrete band of labeled ma- 
terial, and in two days labeled material has 
moved from the photoreceptor inner segments 
into the proximal outer segments. Eyes with 
retinal detachments showed a diffuse pattern 
of labeling of the photoreceptor outer seg- 
ments within two days, but no tendency to- 
ward normal band formation. It is con- 
cluded that in retinal detachment there still 
is production of protein which is incorporated 
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into outer-segment saccule material, but in an 
abnormal pattern. 
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AN ANALYSIS OF THE CAUSES, TYPES, AND FACTORS IMPORTANT wo |. 


TO THE CORRECTION OF CONGENITAL BLEPHAROPTOSIS 


EpmMunNp B. Spaetu, M.D. 
Philadelphia, Pennsylvania 


“ _. with an auspicious and a drooping eye.” 
Hamlet (Cambridge ed.) 
Act 1, Scene 2 


This presentation is in memory of a giant 
in medicine and in ophthalmology, George E, 
de Schweinitz. Quoting Sir Stewart Duke- 
Elder (as cited by Dunphy’), “. . . he will 
always be remembered in medical history for 
his influence on the progress of knowledge 
and, among those who knew him, for his 
erudite and highly cultured intellect.” I ap- 
preciate the privilage of continuing to honor 
this great Philadelphia physician. 


This discussion has three purposes : to em- 
phasize that there are different types of con- 
genital blepharoptosis, to emphasize that in 
over 50% of congenital blepharoptosis cases 
there are factors in need of correction other 
than the drooping eyelid, and to point out 
that the correction of the physiologic aspects 
of vision and of binocularity are as impor- 
tant as the correction of the cosmetic blemish. 
This presentation is based on anatomy and 
physiology. Therapy will not be described in 
detail. 

Too much eyelid surgery is done too early. 
This statement may be an oversimplifica- 
tion, but it is essentially correct. While the 
psychological effects upon a child with bleph- 
aroptosis are important, and serious con- 
sideration must be given to the prevention of 
the development of an inferiority complex, 
even with withdrawal from contact with other 
children, nonetheless these considerations 
do not justify premature or unwise surgery. 


The 32nd de Schweinitz Lecture, read before the 
section of Ophthalmology of the Philadelphia Col- 
lege of Physicians, November 20th, 1969. Doctor 
Spaeth is Emeritus Professor of Ophthalmology, 
University of Pennsylvania School of Medicine. 

Reprint requests to Edmund B. Spaeth, M.D, 
1930 Chestnut Street, Philadelphia, Pennsylvania 
19103. 
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In the past, physicians were concerned only 
with the cosmetic aspect in the correction of 
blepharoptosis. Function, amblyopia, the 
vertical muscles, binocularity, and the post- 
operative problems were disregarded, and 
the literature from 1880 to 1930 reflects this 
attitude. During that period, the intimate re- 
lationships between the muscles supplied by 
the third cranial nerve, the sympathetic ner- 
vous system, and the developing cerebral re- 
flexes of binocular vision were not suffi- 
ciently related to the cosmetic blemish of 
ptotic eyelids. 


ANATOMY SIGNIFICANT TO BLEPHAROPTOSIS 


There is great anatomic variability in con- 
genital blepharoptosis. The anatomy signifi- 
cant to blepharoptosis surgery was outlined 
by Whitnall,? an anatomist, and by Wolff, 
an ophthalmologist. In some cases, blepha- 
roptosis is due to myopathy, in others to neu- 
ropathy; it is peripheral in some, central in 
others. In some cases, the levator muscle and 
tendon are fibrosed. Some have muscle 
anomalies in both the horizontal and vertical- 
acting muscles. In some cases, blepharoptosis 
is accompanied by deformities in the medial 
canthal angle, or of the tarsal plates, or 
within the orbicularis fibers, or there may be 
anomalies of the eyelids or eyelid margins. 
In many of these cases, there are muscle 
dystrophies (Isaksson*). Figure 1 shows 
congenital blepharoptosis in one upper eye- 
lid, and congenital lagophthalmos in the 
other—-both myopathies, 

The nerve supply to the levator muscle 
needs no comment. The exact course of the 
nerve supply to the Miillerian fibers is in 
doubt, and that unknown must influence 
blepharoptosis surgery. 

Astigmatism, often seen with blepharop- 
tosis, can hardly be from any effect of the 
eyelid upon the eyeball. The relationship of 
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. one to the other is not certain, except that 


astigmatism, common in unilateral blepharop- 
tosis, can be related to the amblyopia of uni- 
lateral blepharoptosis. 

The nonstriped muscle functions in three 
ways in eyelid elevation—in control of the 
superior conjunctival cul-de-sac, in elevation 
of the eyelid itself, and in coordinating sym- 
pathetic nerve action with third nerve con- 
trol of the superior rectus and inferior 
oblique muscles. 

The structures important to the correction 
of blepharoptosis are: the occipitofrontalis 
muscle; the septum orbitale; the third cra- 
nial nerve; the levator muscle, its aponeuro- 
sis, and the lateral and medial horns; the 
Mullerian fibers and their sympathetic sys- 
tem nerve supply; and the tarsal plates. The 
superior rectus muscles must be mentioned 
also. The involvement of one or more of 
these causes congenital blepharoptosis. 

When isolating the levator tendon through 
a transconjunctival route, the aponeurosis of 
the levator is changed into a ribbon-like 
structure, and in this way the lateral and me- 
dial horns are released from any effect. This 
is accomplished even more thoroughly by the 
external route, as the edges of the tendon 
must be freed for any resection. 

Amblyopia associated with complicated 
congenital blepharoptosis may be the result 
of various possibilities—occlusion from a 
unilaterally ptotic eyelid may produce non- 
use amblyopia, fusion disability from an oc- 
ulomotor deviation, anisometropia, and com- 
pulsory suppression (Fig. 2). Retinal sen- 
sory situations are not dissimilar in bilateral 
blepharoptosis, so discriminatory problems 
do not develop, even in cases with bilateral 
superior rectus muscle paralyses. In such a 
case, the child hyperextends the head and 
maintains vision (Fig. 3). 

It is usually impossible to evaluate con- 
genital blepharoptosis and related factors for 
proper correction in a child before the age of 
two years. As Iliff® said, “in infancy it is im- 
possible to measure the height of the eyelid, 
to estimate the position of the eyelid fold, or 
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Fig. 1 (Spaeth). Myopathy and blepharoptosis, 
upper eyelid, right eye. Lagophthalmos of upper 
eyelid, left eye; also some extraocular muscle prob- 
lems. 





Fig. 2 (Spaeth). Congenital blepharoptosis with 


nonparalytic monocular convergent 
anisometropia, and amblyopia. 


strabismus, 


to determine the function of the levator mus- 
cle. A fibrotic muscle will cause lagophthal- 
mos in downward gaze, and limit elevation 
in upward gaze. Associated congenital de- 
fects such as poor function of the superior 
rectus muscle and abnormalities of vision 
and fusion are common.” This fibrosis may 
develop to an astonishing degree. 

In one group of anatomic conditions, an 
anterior route levator tendon approach is in- 
dicated; in another, a posterior approach, 
better called the transconjunctival route, is 
indicated. Some type of suspension surgery 
must be used when conditions demand the 
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latter technique. The reason for so many op- 
erations for blepharoptosis is not because 
none is satisfactory (a comment from the lit- 
erature of a previous generation), but be- 
cause of these varied situations." 

There are so many anatomic variations in 
the tissues involved in congenital blepharop- 
tosis that two comments are indicated: (1) 
There is no one ideal surgical technique, and 
(2) certain cases are seen that should not 
have been brought to surgery. It must be 
borne in mind that the degree of blepharop- 
tosis is not constant in any individual case; 
instead, it changes under varying circum- 
stances. Thus, the degree of blepharoptosis 
is not necessarily the indication of the 
amount of levator muscle paralysis, nor is 
the level of the upper eyelid margin a mea- 
sure of the degree of levator muscle paraly- 
sis. If levator muscle paralysis (or fibrosis) 
remains constant, the variable must be the 
sympathetic innervation of the nonstriped 
muscle fibers. This suggests the value of 
conserving the nonstriped fibers, and in us- 
ing them for correction. Bilaterality 1s fre- 
quently overlooked because of dissimilarity 


in degree of blepharoptosis. Thus, monocular 


surgery may be unsatisfactory. 
Normal action of the superior and inferior 





Fig. 3 (Spaeth). Hyperextension of the head from superior rectus muscle paralyses, with 
blepharoptosis. 
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tarsal muscles serves to open and close the 
palpebral fissure, but the tarsal muscles con- 
trol the amount of eyelid motility, This is 
seen in the differentiation of acquired cervi- 
cal sympathetic paralysis from levator mus- 
cle paralysis. In the former, the level of the 
lower eyelid is actually higher than the nor- 
mal (the reason that enophthalmos is 
thought to be present), for a normal inferior 
tarsal muscle lowers the level of the lower 
eyelid margin. This type of blepharoptosis is 
accompanied by limitation of movement in 
both eyelids. The widening of the palpebral 
fissure upon fright or surprise is well 
known, as is the narrowing of the palpebral 
fissure from fatigue, both being controlled 
by the sympathetic nervous system. 

The differentiation of normal from im- 
paired levator action and from occipitofron- 
talis muscle action is important. This differ- 
entiation is difficult to make in young chil- 
dren. The occipitofrontalis muscle tendon 
must be fixed to prevent any muscle action. 
To accomplish this, thumb pressure is ap- 
plied backward against the forehead—nei- 
ther down nor up, for that will limit even 
normal levator action. When superior rectus 


muscle function is also faulty, an accurate 


analysis is not easy. 


cd 


bilateral ə 
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Fig. 4 Grath. Blepharoptosis with torticollis. Right eye of the same patient (le 
vertical muscle surgery and blepharoptosis correction. 


It is impossible, in some cases, to decide 
upon the reason for the hyperextension of 
the head. The blepharoptosis may be suffi- 
cient reason, but the hyperextension can be 
due to a superior rectus muscle paralysis, as 
seen in equal and in dissimilar degrees of bi- 
lateral blepharoptosis (Fig. 3). It indicates a 
visual problem stemming from the eyelid, 
lids, or from the extraocular muscles. 

The presence of torticollis is even more 
signficant (Fig. 4). It is evidence that the 
patient is fghting diplopia. 


. Fig. 5 (Spaeth. Bilateral superior rectus muscle 
paralyses without blepharoptosis. 





) some years later after 


The absence of a normal orbital-palpebral 
fold is caused by levator muscle involvement 
but not necessarily a complete levator muscle 
paralysis. The insertion of the terminal 
fibers of the levator tendon aponeurosis into 
orbicularis fibers controls the fold, but this is 
an oversimplification, as is ede: in the 
Oriental race with their characteristically 
smooth upper eyelids. 


TYPES OF BLEPHAROPTOSIS 


Among the various etiologies of congenital 
blepharoptosis, the one most easily under 
stood is congenital third nerve nuclear apla- 
sia that results in blepharoptosis alone that is 
only unilateral, or blepharoptosis and homo- 
lateral superior rectus muscle involvement, 
or blepharoptosis and contralateral superior 
rectus muscle involvement, or bilateral bleph- 
aroptosis with or without superior rectus 
muscle involvement on one or both sides, or 
bilateral superior rectus muscle involvement 
without blepharoptosis. These are all neuro- 
genic. 

Figure 5 shows a case of bilateral superior 
rectus muscle paralvses without blepharop- 
tosis, and Figure 6 shows a case of bilateral 
blepharoptosis with normal superior rectus 
muscle function. Figure 7 shows a case of 
unilateral blepharoptosis with paralysis of 
the contralateral superior rectus muscle, and 
“igure 8 shows a case of unilateral blepha- 
roptosis with unilateral superior rectus mus- 
cle involvement. 

A second type of blepharoptosis is that 
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Fig. 6 (Spaeth). Bilateral blepharoptosis without superior rectus muscle paralysis. 


seen in blepharophimosis’ or telecanthus.* In 
these cases, there are thick upper eyelids, the 
tarsal plates are thick and shell-shaped, with 
an exaggerated convexity, and with various 
types and degrees of epicanthus—the sim- 
plest descriptive classification is supraciliary, 
palpebral, and inverse. Defects are seen 
in the length of the eyelid margins, differ- 
ences in the shape of the palpebral fissures, 
and even differences in the degree of in- 
volvement of the two sides (Fig. 9). 

These cases, as Smith and associates? 


agree, are the most difficult to correct be- 
cause of the multiple associated anomalies— 
the blepharoptosis, the narrowed palpebral 





Fig. 7 (Spaeth). Unilateral blepharoptosis with 
paralysis of the contralateral superior rectus muscle. 


fissures, epicanthus (especially the inverse 
type), and even deficiency in the superior 
orbital rim and brow. The accompanying 
dysplasia of the structures of the upper eye- 
lid makes dissection difficult and identifica- 
tion of the anatomic elements at times almost 
impossible. It is frequently difficult to sepa- 
rate the levator from the septum orbitale 
which has, in this type of blepharoptosis, a 
broad high elevation. | 

This type of blepharoptosis has no rela- 
tionship to nuclear aplasia. It is etiologically 
peripheral, and the superior rectus muscle is 
often paralyzed. 

The associated reflex of jaw-winking, the 
Marcus Gunn syndrome,’ is another type of 
congenital blepharoptosis (Fig. 10). Much 
has been written about its central nervous 
system relationships. The anatomic possibili- 
ties are: a supranuclear connection, a fifth 
nerve nucleus to oculomotor nucleus," and the 
origination of third nerve fibers in the fifth 
nerve nucleus,” or a connection arising from 
unknown pathways between cortical and sub- 
cortical centers, +5714 

Another form of congenital blepharoptosis 
results from unilateral or bilateral total or 
subtotal third nerve paralysis. Some cases 
are quite complicated, even to the congenital 
misdirection of the developing third nerve 
fibers. This misdirection, from the inferior 
to the superior division of the third nerve, — 
points out how high in the brain stem a 
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Fig. 8 (Spaeth). Unilateral blepharoptosis with unilateral superior rectus muscle 1 


pathologic association can develop. One such 
striking instance, called paradoxical bleph- 
aroptosis, is shown in Figure 11, 

Protective blepharoptosis of childhood, im- 
properly included with pseudoptosis, must be 
mentioned. This is eyelid closure to escape 
diplopia; it has an important clinical aspect, 
and is more common than many ophthalmol- 
ogists suspect (Fig. 12). 

Other less sharply differentiated forms of 
blepharoptosis are forms accompanied by 
varying degrees of congenital external oph- 
thalmoplegia not related to the third nerve 
(Tig. 13) and the rare forms of congenital 
sympathetic nervous system blepharoptosis, 
as well as the pseudoptosis of a cyclic oculo- 


motor spasm. 





EPICANTHUS 


Emphasis upon the differentiation of the 
types of epicanthus is necessary because dif- 
ferent surgical techniques are indicated for 
the varied forms. 

The naming of the defect occurring at the 





inner canthal angle depends upon the course 
of an epicanthal fold—-a skin, fascia, and 
connective tissue complex overlying the or- 
bicularis muscle. The supraciliary type 
arches upward from the canthal angle into 
the eyebrow, with the broad part of the fan 
highest. In the opposite type, inverse epican- 
thus, the fold starts at the canthal angle and 





Fig. 9 (Spaeth). 
with blepharophimosis. One has entropion and one 
ectropion of the lower eyelids, 


Two cases of blepharoptosis 
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rectus muscle functions. 


fans out into the lower eyelid. A third inter- 
mediate variety, the palpebral type, extends 
equally into each eyelid (Fig. 14). 

In the inverse type, there is great asymme- 
try of the lower eyelids and it may be accom- 
panied by entropion, ectropion, and epibleph- 
aron. A certain amount of epicanthus 1s 
normal at birth, but that continuing after 
early infancy must be considered pathologic. 

The ideal is to correct both the blepharop- 
tosis and the epicanthus at the same time. 





‘ig. 11 (Spaeth). Paradoxical blepharoptosis with 
congenital misdirection of developing third nerve 
fibers, Observe formation of the eyelid fold, 


_10 (Spaeth). Blepharoptosis with the jaw-winking reflex, and with some impairment of superior 


This, however, is not always possible, and at 
times it is unwise. In general, the blepharop- 
tosis should be corrected first and the epican- 
thus somewhat later during the preschool 
years (Fig. 15). In planning the correction, 
observation of the parents may help. 

Each type of epicanthus requires a differ- 
ent surgical technique and these have been 
adequately documented in detail in the past. 
Modifications of a Z-plasty or pedicle flaps, 
with or without canthal angle immobiliza- 
tion, have replaced the V-Y techniques and 
resections of earlier years.’ Surgery for the 
supraciliary type is the same as for the inverse 
form, but inverted. Blair’s“ original tech- 
nique, my own modification of that,’® Stal- 
lard’s*? Z-plasty, with similar end results, and 
Mustardeé’s latest presentation are logical ad- 
vances in the surgery best used for the palpe- 
bral form of epicanthus. 

These epicanthal changes are interesting 
from an anthropologic viewpoint. The normal 
Oriental anatomy is contrasted with the Cau- 
casion in Figure 16.15 The obsence of an or- 
bital-palpebral fold is a normal Oriental 
characteristic, The illustration seems to con- 
firm that these are cases of peripheral eyelid 


and orbital anatomy.” 


GENETICS 


There is little, if any, familial relationship 
for complete or subtotal third nerve paraly-* 
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eth). Protective blepharoptosis from 
fascia sheath syndrome. 





fig. 13 (Spaeth). Blepharoptosis with contralateral 
sixth nerve paralysis. 


* 





sis, The incidence of the Marcus Gunn syn- 
drome, accounting for from 5 to 10% of 
congenital blepharoptosis, has an irregular 
„dominant heredity.°%* 

The blepharoptosis complex called bleph- 
















‘ig. 14 (Spaeth). Three types of blepharophimo- 
sis, different in type and in the degree of involve- 
ment. Top: Palpebral type. Middle: Supraciliary 
type, practically unilateral. Bottom: Inverse type, 
with entropion of the medial portion of the lower 


eyelids. 











Fig. 15 (Spaeth). Top: Blepharophimosis, with 
blepharoptosis and with inverse epicanthus. Bottom: 
The corrected situation after five years. 


arophimosis has a well-established genetic 
relationship. In a study of more than six 
generations, including a total of 125 family 
members, Briggs*? found a direct transmis- 


sion in 64 affected individuals. Rodin”? 
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Fig. 16 (Spaeth). Hooten illustrates Caucasian and Oriental eyelids. 


Fig. 17 (Spaeth). Child with unilateral third nerve 
paralysis; intractable amblyopia is already present.. 


found it in four generations, and Hoshi” 
demonstrated a linkage between blepharop- 
tosis and blood group systems. Falls** and 
others found it in two out of six siblings. 
Volmar?! found six affected family members 
in four generations. 

Unfortunately, there are no available fig- 
ures for the pure nuclear form of blepharop- 
tosis because in the past that was not consid- 
ered a separate type. 

A not uncommon related peripheral or- 
bital developmental condition is congenital 
lagophthalmos with an accompanying paral- 
ysis of the superior rectus muscle—an inter- 
esting reverse of blepharoptosis. Figure 1 il- 
lustrates this. Surgical exploration suggests 
not superior rectus muscle paralysis but me- 
chanical limitation of muscle action because 
of septum orbitale fixation of the levator 
muscle tendon. Blepharoptosis and congeni- 
tal lagophthalmos are mirror patterns. 


MARCH, 1971, 





OCULAR MUSCLES 


The greatest of the oculomotor problems 
is complete third nerve paralysis. 

Amblyopia will develop because of the di- 
vergence and the occlusion from the ptotic 
eyelid (even if the optic nerve is normal), 
and this is more serious than the blepharop- 
tosis (Fig. 17). Such cases need early pre- 
ventative amblyopia therapy. In planning 
later surgery, a superior rectus muscle resec- 
tion and a contralateral inferior oblique mus- 
cle recession must be considered. Through 
this, alternating monocular vision can be es- 
tablished, and amblyopia prevented. In a case 
of congenital third nerve paralysis (Fig. 18), 
the first muscle surgery was performed when 
this boy was seven years of age. The eyelid 
surgery was performed when the child 
reached the age of 14 years. With alternation, 
vision now is 6/6 and 6/12. Crutch glasses, or 
a shelf contact lens, or both, are significant to 
treatment. The features of bilateral third 
nerve paralysis are not basically different 
(Fig. 19). 

In cases of birth trauma, hemiplegia alter- 
nans (third nerve paralysis on one side and 
contralateral hemiplegia), good functional re- 
sults can be achieved. The prevention of con- 
tralateral amblyopia must not be neglected. A 
recovery of 6/6 vision is not impossible. 

Cases of subtotal third nerve paralysis 
have similar surgical requirements, but bet- 
ter end results are possible. The most inter- 
esting cases are those of misdirection of de-" 
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Fig. 18 


veloping third nerve fibers (Fig. 11), so- 
called paradoxical blepharoptosis.*° These 
should be changed from a pathologie nerve- 
muscle association into paralytic blepharop- 
tosis. After that, as with the associated reflex 
of jaw-winking, further procedures are 
needed for the consequent blepharoptosis. 

The situation is different for blepharopto- 
sis with related horizontal strabismus, a con- 
dition that is not rare. The ptotic eyelid of- 
ten obscures the significance of a horizontal 
deviation. An anisometropic refractive error, 
which is common in unilateral blepharopto- 
sis, is an additional cause for the amblyopia 
with the occlusion from the ptotic eyelid. 
The treatment is not essentially complex. 

Early blepharoptosis surgery is necessary 
in these cases; this is a reversal of the se- 
quence of ocular muscle/levator muscle sur- 
gical procedures. A vertical muscle involve- 
ment may be a cause for the horizontal devia- 
tion. If blepharoptosis may be the cause of 
the comitant horizontal strabismus, the eye- 
lid surgery should be the initial procedure. If 
the superior rectus muscle paralysis is bilat- 
eral, bilateral superior rectus muscle resec- 
tions and bilateral inferior oblique muscle 
recessions will not modify the blepharoptosis 
but will permit better functional results after 
blepharoptosis surgery, thus muscle surgery 
is to be the first procedure. 

One dare not operate on a ptotic eyelid ina 
young child with a paretic superior rectus 
muscle because of the danger of a postoper- 

“ative exposure keratitis. In the mean- 


(Spaeth). Left: Unilateral congenital third nerve paralysis in a young adult, Primary and 
secondary deviations. Right: Postoperative correction. 





Fig. 19 (Spaeth). Bilateral nerve paralyses. 


time, constant (day and night) occlusion of 
the normal eye must be continued for days at 
a time, interrupted from time to time to pre- 
vent the development of amblyopia in the oc- 
cluded eye. 

When the eye is occluded, the child will 
throw his head back into hyperextension, but 
that is of little importance compared to the 
otherwise inevitable amblyopia. In cases of 
superior rectus muscle paresis, the primary 
surgery necessary is not for the blepharopto- 


X 


Sis. 


Marcus GUNN SYNDROME 


This associated reflex has been the subject 
of discussion and controversy for years. 
There are different degrees of eyelid move- 
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ment as the eyelid is elevated with its patho- 
logically associated innervation and as it 
drops during the interval of paralysis. The 
related superior rectus muscle paralysis, 
when present, is usually total, and is not in- 
termittently innervated. The pathologic 
anatomy of these two portions of the upper 
division of the third and the fifth nerve is 
complex. The evaluation of the degree of eye- 
lid movement from the associated reflex 
should be done with the child looking down, so 
that the greatest effect of the reflex is evident. 

There are other pathologic associations. 
The so-called reverse jaw-winking is one in 
which the ptosed upper eyelid drops even 
more when the pterygoids are innervated. A 
corneal-mandibular reflex is one in which the 
jaw moves to the opposite side when the cor- 
nea is stimulated (the Waardenburg? syn- 
drome), 

Electromyography suggests that the dis- 
order is caused by the actions of inhibitary 
interneurons in the brain stem, a theory ad- 
vanced by Hepler and associates.”’ 

Considerable consideration has been given 
to the intracranial pathways. Nothing 1s con- 
clusive, however, other than that the reflex 
arc is motor,” both centripetal and centrif- 
ugal.” 

The inverted Marcus Gunn phenomenon 
(Marin-Amat syndrome), as reported by 
Bing,” is not the same as the reverse jaw- 
winking. The inverted reflx is an acquired 
associated movement of face and eye mus- 
cles. 

The central nervous system confusion 
connected with this associated reflex is illus- 
trated in Figure 20.%! In this instance a 
young lady, age 15 years, with a jaw-wink- 
ing reflex showed some type of levator mus- 
cle-external rectus muscle internuclear asso- 
ciation. In spite of a bilateral abduction de- 
fect and blepharoptosis of the left upper eye- 
lid, directed lateral gaze was accompanied on 
both sides by homolateral levator muscle ele- 
vation. This is especially evident on the left. 
This case should probably be included with 
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Fig. 20 (Spaeth). Patient, age 15, with jaw-winking 
reflex and with an internuclear association. 


Bing’s classification of synkinetic levator ex- 
citation.”° 

There has been discussion that this associ- 
ated reflex lessens or even disappears in 
early adult life. This is not certain. Better 
control of the reflex may be due to maturity. 
Figure 21 seems to suggest that. The patient 
had had earlier unsatisfactory surgery-—le- 
vator tendon tenotomy and orbicularis fibers 
transplant at the age of seven, Now, 20 years 
later, he seeks (and understandably so) sur- 
gery for his unhappy situation. 

The original presentation by Marcus 
Gunn? was based upon adult patients. Thi- 
ruvengaden®* presented a series of five pa- 
tients ranging from eight to 32 years of age. 
Other authors have reported instances which 
became more marked in the later years of 
adult life. My own initial surgical therapy” 
was on an adult. The only comment permis- 
sible is that its course, after childhood, is un- 
certain and when all the aspects of the case 
have been considered, i.e., the associated re- 
flex, the paralytic blepharoptosis, and the ac- 
companying superior rectus muscle paraly- 
sis, surgery in childhood may sometimes be, 
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the extreme of his withdrawal from the soci- 
ety of other children because of their gibes 
and comments. If the parents and the oph- 
thalmologist feel that eyelid surgery is indi- 
cated, it should be done, but not for the bleph- 
aroptosis correction as an original technique. 

Three surgical aspects must be consid- 
ered: the superior rectus muscle paralysis, 
the associated eyelid reflex, and the blepha- 
roptosis. If the jaw-winking does decrease 
with maturity, the surgery for the reflex 1s 
of secondary importance to the paralytic 
blepharoptosis. If the jaw-winking is a signi- 
ficant deterant to the child’s emotional health, 
then it needs prompt correction, and if this 
becomes necessary, the effects of such sur- 
gery can be adjusted later, with complete sat- 
isfaction to all concerned. Paralysis of a su- 
perior rectus muscle needs surgical correc- 
tion, regardless of whether or not the associ- 


ated reflex is present (Fig, 23). 
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Beard* has made an interesting recom- 
mendation which might merit consideration 
under unusual circumstances: He proposes 
‘to convert a unilateral jaw-winking reflex 
into bilateral paralytic blepharoptosis, and 
then to utilize bilateral fascia slings for the 
correction of that bilateral balanced ptotic 
eyelid condition.” Even if the reflex needs 
eyelid surgery there is debatable advantage 
in upsetting the physiology of the opposite 
normal eye. 

Comments made by Berke*® are rather in- 
teresting: “A survey of the results of opera- 
tion on 52 cases of jaw-winking belpharop- 
tosis demonstvated that a large section of the 
levator muscle tendon had to be destroyed to 
eliminate the jaw-winking, resection of the 
levator exaggerated the reflex without cor- 
recting the blepharoptosis, and the final bleph- 
aroptosis correction procedure gave best 
cosmetic and functional results with least lag- 





‘ig. 23 (Spaeth). A case of jaw-winking reflex 
superior rectus muscle. 


with blepharoptosis and with 


paralysis of the right 


va 
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e ophthalmos, especially in downward gaze, 
when using fascia lata for the correction.” 


SURGICAL TREATMENT 


There is considerable discussion as to the 
earliest and ideal age for the surgical correc- 
tion of congenital blepharoptosis. Bilateral 
cases may be operated, probably, as soon as 
the surgeon knows all about his case, Em- 
phasis has already been placed upon the com- 
plications connected with superior rectus 
muscle paralysis. The patient must be of an 


ae age permitting the safe administration of 
~ general anesthesia, and he must be old 
<- enough to permit adequate postoperative at- 
tention, for postoperative corneal complica- 
. tions from blepharoptosis surgery are seri- 
~~ ous, If torticollis is present, extraocular 


muscle surgery is necessary as soon as is 
possible, because the child is fighting diplo- 
pia. Surgery for the vertical paralytic muscle 
conditions should be done before the eyelid 
surgery. In most cases this surgery can be 
done before the child starts school. 

The surgery for jaw-winking, when jaw- 
winking is accompanied by a paralytic supe- 


(  tior rectus muscle, has a similar time rela- 


< tionship, modified by the amount of upper 
elid movement and the extent of superior 
rectus muscle paralysis. 
Tt may not be a mistake to postpone, some- 
~ what, epicanthus surgery, though actual con- 
ditions must modify this, especially when the 
family history is known. One may hope to 
delay the surgery until the bridge of the nose 
appears, but it is doubtful whether this has 
any relationship. 

If eyelid and epicanthal surgery can be 
done simultaneously, that makes possible all 
necessary surgery at a somewhat earlier age. 


SUSPENSION SURGERY 


The original technique for eyelid suspen- 
sion called for the use of sutures buried be- 
neath the skin of the eyelid from its margin 
to emergence on the forehead above the eye- 
” brow. The scar, which formed in tracks, sup- 
plied the suspension. Eyelid elevation is 
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achieved by contraction of the occipito-fron- 
talis muscle. This is difficult as a unilateral 
effort, and the technique hardly lends itself 
to the blepharoptosis of childhood. It is the 
operation of choice following orbital exen- 
teration, especially when an upper eyelid 
blepharoplasty is a part of necessary recon- 
structive surgery. 

The next logical consideration is the use 
of orbicularis muscle fibers passed through 
tunnels to the tendon of the occipito-fron- 
talis muscle and there attached, as recom- 
mended by Meller and Reese.*® The re- 
verse, a tongue of occipito-frontalis tendon 
from above transposed downward into the 
eyelid, was first presented by Roberts." 

The use of buried skin flaps should be dis- 
continued altogether; other techniques are 
better. 

The dangers in the use of any eyelid-supe- 
rior-rectus-muscle combined technique are 
possible corneal exposure, as well as the sub- 
stitution of a muscle imbalance, and probable 
diplopia, for the blepharoptosis. The extent 
of corneal dystrophy which can develop in 
these instances is amazing. This is mini- 
mized when these techniques are used for bi- 
lateral blepharoptosis. 

The original Motais-Haab** principle of 
attaching the tarsus to the superior rectus 
muscle still has a place in late bilateral bleph- 
aroptosis of adults. It has no place in bleph- 
aroptosis surgery for children, and no place 
whatsoever as a unilateral procedure for any 
person at any time. I have seen it used re- 
cently on a child as a unilateral procedure and 
upon a paretic superior rectus muscle (Fig. 
24). In this instance it was possible to undo 
the results of that surgery, to repair the trau- 
matized superior rectus muscle with a muscle 
tendon resection and Tenon’s capsule flaps, 
and then to complete the surgery with a leva- 
tor tendon resection. The cosmetic result was 
good. 

In the management of paralytic blepha- 
roptosis, the next technique to be discussed is 
a fascia lata sling. Of the techniques for para- 
lytic blepharoptosis, deciding when to use 
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Fig, 24 (Spaeth). Unilateral left superior rectus 
muscle tendon suspension procedure. Exposure 
keratitis resulted from this procedure. Top photo- 
graph illustrates inability to close eyelids. 


this method is a most difficult decision. It has 
the disadvantages of all suspension proce- 
dures. The blinking reflex of the patient is 
the least limited of all techniques. The elas- 
ticity of the fascia and the minimal amount 
of buried cicatrix which develops permits 
an astonishing degree of orbicularis action. 
Some have advised that it can be used in any 
type of congenital blepharoptosis, with vary- 


Fig. 25 (Spaeth). Spaeth’s tech- 
nique for fascia sling. The knife 
which forms the tunnel for the slip 


E3 


of fascia has an eye in the trp which 
permits the easy introduction of the 
fascia by the attached suture. The 
gauze prevents contact between the 
fascia and the skin, an important 
factor in surgical cleanliness. 
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ing degress of tautness of the fascia sling, 
and that correction improves as scar tissue 
develops, but I do not agree. There is only 
one correct amount of tension on the fascia. 
Blepharoptosis is either undercorrected, 
or overcorrected. An overcorrection may de- 
crease with time; in fact, surgical correction, 
primarily satisfactory, may become less so, 
after several years. 


The fascia can be removed rather easily by 
the ophthalmologist himself, though a gen- 
eral surgeon is frequently asked to do that. 
The exact manner in which the sling is 
formed is not too important; simple tech- 
niques are sufficient, and some of the tech- 
niques are unnecessarily complex (Fig, 25). 
The pretarsal attachment of the fascia 
should be as close to the eyelid margin as 
possible without damaging the lash follicles. 
The fascia should be placed beneath the or- 
bicularis fibers. The attachment at the eyelid 
margin must be sufficiently wide to prevent 
eyelid margin notching. Some of the tech- 
niques carry a sling of fascia horizontally, 
above the level of the eyebrows, thus joining 
the ends of the fascia strip. This is unneces- 
sary ; it does not add to the suspension effect, 
and the unnecessary tissue is a hazard. 

Actually, suspension surgery has an unde- 
sirable mechanical effect of displacing the 
eyelid forward, away from contact with the 





` 
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æ cornea. This increases with the increased re- 


sistance of multiple suspension bands, caus- 
ing lacrimal drainage problems and subjec- 
tive symptomatology. 

A comment is relevant here as to the use 
of freeze-dried, or chemically processed fas- 
cia as furnished by several surgical supply 
houses and as used for such nonophthalmo- 
logical purposes as the repair of a diaphrag- 
matic hernia, or an abdominal wall defect. 
These are only a variation of an absorbable 
suture. These materials and autogenous fas- 
cia have not given equally satisfactory re- 
sults. Considering the importance of bleph- 
aroptosis correction, when a fascia sling is 


needed, autogenous fascia should be used. 


That means suspension surgery only after 
the child is three to four years of age. If sur- 
gery is necessary before that for unusual rea- 
sons, some other technique must be utilized, 
for there is difficulty in obtaining an autoge- 
nous graft in younger children. 

There have been several techniques pre- 
sented in the literature such as buried silk 
sutures, buried synthetic suture material, an 
oval ring beneath the skin of the upper eye- 
lid, and even stainless steel wire. I have 
found them all unreliable or less than satis- 


>- factory. 
~ One technique of recent development, 
-ideal for an older child with a superior rec- 


tus muscle paralysis, is a scleral vented-type 
contact lens, with a shelf to support a ptotic 
eyelid into functional correction*? (Fig. 26). 
This is ideal for postoperative residual bleph- 
aroptosis in children, for the blepharoptosis 
of congenital or acquired third nerve pa- 
ralysis, and for paralytic blepharoptosis fol- 
lowing a levator tendon tenotomy for jaw- 
winking where further eyelid surgery is 
thought inadvisable. 


LEVATOR MUSCLE SURGERY 


There are two techniques for levator mus- 
cle tendon surgery—a transconjunctival 
route and an external route. The surgeon 

ewho states, “I always do the external route,” 
or the opposite, is remiss. Each technique 
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Fig. 26 (Spaeth). Shelf contact lens for paralytic 
blepharoptosis following levator tenotomy for a 
Marcus Gunn syndrome (courtesy of Dr. Philip G. 
Spaeth). 


has definite indications and these should be 
honored. 

Considering only the elevation of the 
ptotic eyelid, the greater the need for the 
correction of blepharoptosis, the more advis- 
able is an approach by the external route. If 
there is good levator action, the transcon- 
junctival approach should be selected. 

As the levator tendon is exposed, and as its 
surfaces and edges are freed, the external 
approach passes through the septum orbitale. 
The nonstriped fibers play a role in the de- 
gree of congenital blepharoptosis as well as 
in the correction. 

The two most common causes for dissatis- 
faction with the external approach are over- 
correction and lagophthalmos in downward 
gaze (Fig. 27). Adhesions to the septum or- 
bitale, the shortened levator muscle tendon, 
and the difficulty of releasing the under sur- 
face of the levator tendon from the underly- 
ing superior rectus muscle sheath are causa- 
tive factors. The Mullerian fibers remain un- 
disturbed with the exposure of the levator 
tendon, and thus do not share in the surgical 
correction. One must remember that all the 
Miullerian fibers terminate in the conjunc- 
tiva and to the upper margin of the tarsus. 
The fibers of the aponeurosis of the levator 
tendon pass over this edge and terminate with- 
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eral impairment of vision cannot be balanced 
against any number of cases of cosmetic im- 
provement. Even worse, the complication is 
unnecessary because the basic problem could 
have been avoided by the use of other proce- 
dures. Crutch glasses and shelf contact 
lenses are not ideal but they have tremen- 
dous value. Early childhood is frequently not 
the time for final surgery. Early surgery can 
be revised and readjusted in later years with 
good success. This 1s a sound plan. 

Exposure keratitis will be an almost cer- 
tain complication if the child has significant 
involvement of the superior rectus muscle. 
This can develop even with normal vertical 
ocular motility. It is not uncommon to have 
both blepharoptosis and lagophthalmos simul- 
taneously, preoperatively, because of a fibrotic 
levator muscle tendon and tight fibrotic horns. 
These probabilities should be discovered prior 
to the surgery. 

Even with normal superior rectus muscle 
function, and without overcorrection, a dis- 
tressing complication seen occasionally 1s 
tearing and photophobia. The slit lamp pic- 
ture is that of superficial punctate corneal 
staining. In at least one instance, this prog- 
ressed to band-shaped corneal dystrophy, 
and in this case, the patient had normal supe- 
rior rectus muscle motility. 

Lagophthalmos is seen with limitation in 
both upward and downward gaze. Presurgi- 
cal situations may be related, but the cause 
can be from surgical damage to the septum 
orbitale. Lagophthalmos, especially in down- 
ward gaze, is not uncommon. The complica- 
tion 1s more frequent, extensive, and serious 
with an external route technique. The causes 
have been discussed. The inability to close 
the eyelids properly is a serious problem 
with the suspension techniques. 

Decreased blinking is present with both 
external and transconjunctival approaches. 
At times this is sufficiently severe that par- 
ents will comment about it. The condition 
usually improves spontaneously after ana- 
tomic healing. 

Another complication is undercorrection, 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





MARCH, 1971 


i.e. a partial elevation of the eyelid, perhaps 
without the reformation of an orbital-palpe- 
bral fold. This is the most common compli- 
cation with the transconjunctival approach. 
With external route surgery, the opposite, an 
overcorrection, is more common, especially in 
downward gaze (Fig. 28). 

As to the correction of these two compli- 
cations, there are two basic rules: An over- 
correction should be revised as soon as possi- 
ble, even when it is first discovered. The sur- 
geon must be fully aware of what must be 
changed and the changes should be made 


Fig. 28 (Spaeth). Lagophthalmos. Upper eyelide 
fixed and palpebral fissure permanently opened. 
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through the same original approach, external 
or transconjunctival. This may mean the 
complete undoing of previous surgery. If 
surgery for overcorrection is postponed and 
the condition fails to improve, the best tech- 
nique for revision is the complete exposure 
of the levator tendon, according to the tech- 
nique of Goldstein,*® with a recession of the 
levator muscle tendon. The problem is to de- 
crease the overcorrection without losing the 
results of the blepharoptosis surgery. 

In undercorrection, regardless of whether 
the surgery was transconjunctival or an ex- 
ternal route, the situation is quite the oppo- 
site, Immediate undercorrection may indicate 
a technical or mechanical fault, as the release 
of suture attachments. In general, necessary 
-Jate revision for an undercorrection should 
be done by an approach different from the 
original surgery, especially if the first ap- 
proach was transconjunctival, it should now 
be external. It is wise to wait at least three 
months befor reoperating an undercorrec- 
tion. 

Failure to form an orbital-palpebral fold is 
not necessarily the same as an undercorrec- 
tion, though an overcorrection frequently 
_has an exaggerated fold that may also be dis- 
¿placed upward.** The normal fold is formed 
-by the action of the levator tendon, as this 
lies anterior to the tarsus (Fig. 29). The lat- 
eral and medial check ligaments limit this ac- 
tion. The eyelid motility is further controlled 
by the superior tarsal muscle, as that ele- 
vates the superior fornix and tucks the eye- 
lid tissue upon itself at the upper margin of 
the tarsus. This is augmented by fascial at- 
tachments behind the orbital septum to the 
superior rectus muscle. The orbital septum, 
in turn, prevents the orbital-palpebral fold 
from becoming a sulcus, as is seen in the 
atrophic upper eyelid of an old enucleation. 

Any one of the properly indicated correc- 
tive techniques can, and should, reform a 
fold.’ The transconjunctival levator tendon 
approach needs a second row of through- 
and-through eyelid sutures to reattach the 
advanced levator tendon firmly to the orbicu- 
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laris fibers, thus restoring that relationship. 
The external route levator advancement 
places the advanced edge of the tendon in in- 
timate contact with the orbicularis fibers, but 
over these fibers rather than into them. 
Suspension surgery has similar problems, 
in addition to those peculiar to that techni- 
que. The eyelid fold is formed as the lost le- 
vator action is replaced by the action of the 
supporting structure (that anterior to the 
tarsus and lower than the septum orbitale) ; 
hence, there is an accordian-like pleating. 
This is taken into account in the various 





Fig. 29 (Spaeth). A convincing example of the 
formation of the eyelid fold by levator muscle ac- 
tion. This is a case of jaw-winking. 


techniques recommended for the formation 
of an eyelid fold in Orientals.” No primary or 
secondary surgery for the formation of the 
eyelid fold will succeed unless that principle 
is fulfilled. 

The complications of suspension techni- 
ques are due to the nature of the situations 
which compel the use of this technique. It is 
used at times when no eyelid surgery of any 
type should have been done. An undercorrec- 
tion will not make the original situation any 
worse, but an overcorrection, even with a 
good Bell's phenomenon, will substitute one 
pathologic condition for another, lagophthal- 
mos, and exposure keratitis. A revision of an 
undercorrection simply means additional 
suspension surgery, if further correction of 
the blepharoptosis is thought advisable. An 
overcorrection is a surgical disaster, and is 
never simple to undo. Two other complica- 
tions of suspension surgery must be men- 














716 


tioned: eyelid margin deformity of a Gothic 
arch-like notching, and the not uncommon 
absence of a palpebral fold. 

Loss of lashes, entropion, or ectropion 
may develop. These are the result of inept 
surgery. This also applies to a distressing 
complication, fortunately not seen too fre- 
quently—-namely, trauma to the superior rec- 
tus and superior oblique muscles. 

In an analysis of surgical treatment, 
Smith, McCord, and Bayliss? presented the 
results of 148 cases operated at the Manhat- 
ten me cae and Throat Mospnals. In this 
38 eoi needed more than one oeno. 
It is evident that they also were aware of the 
varied surgical demands. 


CONCLUSIONS 


This critical discussion of congenital ble- 
pharoptosis has had several different impor- 
tant purposes: One purpose was to empha- 
size that there are different types of etiolo- 
gies in congenital blepharoptosis; another 
purpose was to point out that in over 50% of 
cases, there is a significant number of addi- 
tional factors in need of correction beside 
the drooping eyelid. A plea is also made for 
discrimination in techniques, it is empha- 
sized that the correction of function is as im- 
portant as is the correction of the cosmetic 
blemish. 
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OPHTHALMIC MINIATURE 
The acute physical effects of marihuana intoxication in man include 
“conjunctival injection, tachycardia, and minor oscillations in blood pres- 
sure. Respiratory rate, blood sugar, and body temperature remain un- 


changed, Nausea, decreased salivation, and lacrimation have also been 
described. Experienced users may maintain the intoxicated state by 
intermittently inhaling additional marihuana. With repeated administra- 
tion, tolerance to marihuana does not develop, and cross-tolerance to 
LSD, mescaline, or other hallucinogens has not been reported. In addi- 
tion, withdrawal symptoms are not observed. Chronic users frequently 
suffer from an irritating conjunctivitis, nonproductive cough, and bron- 


chitis. 


Carl M. Lieberman, M.D., and Beth W. Lieberman 
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COMBINED PIMARICIN AND DEXAMETHASONE THERAPY 
OF KERATOMYCOSIS i 


EMANUEL NEWMARK, M.D., Arruur C. ELLISON, M.S., AND 
H. E. KAUFMAN, M.D. 


Gainesville, Florida 


Pimaricin* is effective therapy for superfi- 
cial keratomycosis. =” However, severe 
intraocular inflammation accompanies my- 
cotie corneal infections, and since steroid 
anti-inflammatory agents aggravate fungal 
keratitis when administered alone,” this 
study was undertaken to determine if pimar- 
icin was effective as an antifungal when em- 
ployed in conjunction with an anti-inflamma- 
tory corticosteroid ; and, 1f so, what concen- 
tration of corticosteroid could be used safely. 


MATERIAL AND METHODS 


Experimental fungal keratitis was estab- 
lished in 50 pigmented rabbits, each weigh- 
ing 2 to 3 kg. An inoculum of spores was 
prepared by washing a Petri plate of Asper- 
gillus fumigatus on Sabouraud’s agar with 
normal saline and counting the spores in a 
hemocytometer chamber. Each rabbit eye 
was inoculated with an intralamellar injec- 
tion of 5000 spores by a 27-gauge needle on 
a tuberculin syringe. On the second postin- 
fection day, the rabbits were randomly di- 
vided into five groups of 10 each. Treatment 
of all groups began immediately after initial 
evaluation. Group 1 received 5% pimaricin 
and 2% potassium iodide (PKI) every two 
to three hours. In addition to PKI, groups 2, 
3, and 4 were treated four times daily with 
dexamethasone sodium phosphate diluted 
with saline (Decadron) 0.1%, 0.01%, and 
0.001% respectively. Group 5 (control) re- 
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University of Florida, Gainesville, Florida 32601. 

* The Pimaricin was supplied by Mycofarm- 


Delft, Delft, Holland. 


ceived only sterile saline or 0.1% dexameth- 
asone four times daily. All groups were eval- 
infection days during treatment, and on the 
19th postinfection day (one week after dis- 
continuing therapy). An arbitrary system of 
grading was devised, with mild to moderate 
reactions graded 1 or 2 and severe to violent 
reactions graded 3 to 4. A severity index of 
each parameter was obtained by taking the 
sum of all the graded values divided by the 
number of eyes. The chi square test was 
used in all cases to determine the level of sig- 
nificance at the end of treatment (12th day) 
and after a week without treatment (19th 
day). 


RESULTS 


In general, the corticosteroids used in con- 
junction with pimaricin reduced the harmful 
ocular inflammation of the fungal infection 
(Figs. 1 and 2). However, 0.1% dexametha- 
sone treatment alone had no beneficial effect 
on the ocular inflammation or course of the 
fungal ulcer (Table 1), and in the animals 
receiving this treatment, the disease followed 
the same course as noted in 200 inoculated 
rabbit corneas used as controls in a similar 
earlier experiment.* 

Initially, treatment with the higher doses 
of dexamethasone (Groups 2 and 3) was 
more effective in reducing the ocular inflam- 
mation of the fungal infections. This effect 
was not seen with the nonsteroid treated 
group (Group 1). After eight days of treat- 
ment, those eyes receiving the higher doses 
of corticosteroids began to show a progres- 
sion of the fungal lesion and subsequent se- 
quelae. The eyes receiving the low dose of 
dexamethasone began to show a further re- 
duction in ocular inflammation and inhibie 
tion of the fungal ulcer. 
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Fig. 1 (Newmark, Ellison, and Kaufman). The effect of combined therapy of dexamethasone and- PKI. 
on fungal keratitis. In all parameters evaluated except neovascularization (see Figure D), the grou 
teated with .001% dexamethasone showed the most improvement and fared statistically better than thos 
treated with PKI alone, in regard to regression of the fungal lesion and reduction of the ocular inflam- 
mation. Key: O-—Group 1, A—Group 2, @—Group 3, [—Group 4, %—Group 5. a 
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Fig, 2 (Newmark, Ellison, and Kaufman). The effect of corticosteroid therapy on fungal keratitis 
one week after cessation of therapy. In all parameters evaluated, the group treated with PKI alone and 
0.001% Dexamethasone and PKI showed statistically significant inhibition or regression of the fungal 
process, whereas the groups treated with higher corticosteroid concentrations showed the expected enhances 


ment of the fungal lesions and release of the hypersensitivity response. Key: O—Group 1, A—Group 2, 
@— Group 3, (—Group 4, %&—Group 5. = 
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, TABLE 1 


COMPARISON OF RABBIT CORNEAS TREATED WITH 0.1% DEXAMETHASONE 
AND SALINE TREATED CONTROL EYES 


dealer en nama ete came a aa 


Day 5 
Treatment 
0.1% Dexa. 
Corneal clarity 1.707 
Neovascularity 0.90 
Corneal lesion 2.35 
Iritis 2.55 
Hypopyon 1.10 


* Based on 200. control eyes 


Day 12 
Saline* 0.1% Dexa. Saline 
1.65 3.10 3.05 
0.75 3.25 3.50 
2.80 2.95 3.30 
3.05 3.20 3.40 
0.30 1.70 1.70 


A a AAAI OE NCEA E A aama THORENS NR HARA eea aAa PYAAR (A htt BAARN AAAA 


+ Numbers represent the severity index (1.00 to 2.00+—-mild to moderate reactions, 3.00 to 4.00-—severe 


ete violent reactions). 





ae -On the 12th day, the group treated with 
9 001% dexamethasone was faring better 
| tatistically (<0.05 and >0.005 level) than 
the nonsteriod treated group with respect to 
e ocula inflammation. There was no sta- 
difference between the results of weak 
yt treatment and no steroid treatment 
5 with respect to ulcer size. Also, no statistical 
difference was demonstrated between the 
controls and the group receiving higher 
steroid dosage with respect to ulcer size, but 
a significant difference (<0.025 and >0.005 
level) was observed with respect to the ocu- 
lar inflammation. 
‘ollowing cessation of therapy, the eyes 
| Treated with 0.001% dexamethasone and the 
-group that received no steroid therapy con- 
tinued to improve. The 0.001% dexametha- 
sone-treated group showed continued re- 
gression of the fungal infection. This group 
fared statistically better (< 0.05 level) than 
the groups treated with higher steroid con- 
centrations. The groups receiving concen- 
trated steroid therapy showed a progression 
of the corneal lesion with an increased ocular 
inflammatory response. The nonsteroid 
treated group showed no further progression 
of the fungal lesion and continued to show 
reduction of the ocular inflammation. 


















DISCUSSION 


Dexamethasone 0.001% combined with 
‘pimaricin can effectively suppress the ocular 
inflammation seen with experimental fungal 


2 


keratitis without enhancing the mycotic pro- 
cess. In addition, this dilute concentration of 
dexamethasone appears to hasten the resolu- 
tion of the infection and does not appear to 
interfere with the antifungal agent. In this 
group, the uninvolved portion of the rabbit 
cornea remained essentially clear, iritis and 
conjunctival injection was mild, and the cor- 
neal ulcers definitely regressed. 

Topical corticosteroids decidedly aggra- 
vate fungal keratitis”? However, this was 
not evident in our corticosteroid-treated 
control animals because the onset and pro- 
gression of the experimental keratitis is very 
rapid, with total ocular involvement noted 
usually within eight days after infection. 

The combined use of dexamethasone and 
pimaricin provides suppression of two pro- 
cesses, the ocular inflammation and the fun- 
gal ulcer. However, the potency of the corti- 
costeroid is critical, as shown in this experi- 
mental where the higher concentrations of 
corticosteroids resulted in exacerbation of 
the fungal infection after cessation of drug 
therapy. 

The hyphae of aspergillus or other fungi 
appear too large to be effectively phagocy- 
tized by the initial polymorphonuclear reac- 
tion. The crucial stage at which the natural 
defenses can be effective against fungi ap- 
pears to be when the spores germinate and 
the small hyphae begin to invade the tissues. 
The large mononuclear, epithelioid and giant 
cells, which appear at a later stage in the in- 
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fectious process can surround and digest hy- 
phae. Large doses of corticosteroids impair 
the maturation of mononuclear cells into epi- 
thelioid and giant cells, and diminish phago- 
cytosis and intracellular digestion.® 

While the mechanisms described above 
may contribute to corticosteroid enhance- 
ment of fungal keratitis, the intraocular in- 
flammation can be diminished by pharmaco- 
logic doses of this agent, but careful adjust- 
ment of the dose is necessary to affect the 
hypersensitivity reaction more than the bene- 
ficial inflammatory cellular response. This 
important objective can be reached more 
successfully by the addition of an effective 
antifungal agent. In combined therapy, the 
fungal proliferation is controlled by both 
drug and beneficial inflammatory cells, and 
the harmful effects of the hypersensitivity 
reaction are kept to a minimum by the di- 
luted corticosteroid, Also, since pimaricin is 
highly lipid-soluble and any increase in cor- 
neal hydration would further limit its diffu- 
sion into the affected area, the reduction of 
the intraocular inflammation and corneal 
edema by corticosteroid therapy could en- 
hance drug penetration. The data from this 
study suggest that combined treatment with 
PKI and dexamethasone 0.001% can achieve 
this goal. 

We are presently convinced that pimaricin 
therapy is the treatment of choice for super- 
ficial fungal keratitis, and that the addition 
of a weak topical corticosteroid may allow 
faster resolution of this keratitis. 


SuMMARY 


Previous work has shown that pimaricin is 
experimentally and clinically effective treat- 
ment for superficial fungal keratitis. This 
study corroborates the experimental find- 
ings, and demonstrates that the addition of a 
diluted topical corticosteroid suppresses the 
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accompanying inflammatory reaction with- 
out enhancing the corneal damage. Rabbit 
corneas were inoculated with aspergillus 
spores, and treatment instituted two days 
later with pimaricin-potassium iodide and 
varying concentrations of dexamethasone. 
After 12 days, therapy was discontinued and 
the effect of no treatment evaluated on the 
19th day. The fungal ulcers treated with pi- 
maricin-potassium iodide and 0.001% dexa- 
methasone showed a regression of the cor- 
neal lesions with only mild conjunctival and 
ciliary injection, and animals so treated 
maintained essentially clear corneas in the 
non-ulcerated portions. This group, like the 
nonsteroid treated group, continued to im- 
prove after treatment was discontinued. The 
animals treated with higher concentrations 
of corticosteroid had less inflammation but 
larger ulcers, which showed reactivation ac- 
companied by a severe intraocular reaction 
upon cessation of treatment. 
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PROBLEMS IN ULTRASONOGRAPHIC DIAGNOSIS 


OF RETIN 


AL 


DISEASE 


GILBERT Baum, M.D. 


Port Chester, 


<> If ultrasonography is to offer significant 
ne improv ement over existing diagnostic tech- 
~ niques, the accuracy of ultrasonographic dif- 
-ferential diagnostic techniques must exceed 
80%, since this degree of accuracy is ob- 
tained by ophthalmoscopic examination of 
3 ae lesions of the choroid. 

-o Simple serous detachments were initially 

e with B-mode ultrasound by the 
~ geometrical configuration shown in Fig. 1. 
- ‘Solid retinal detachments displayed the geo- 
a metric configuration shown in Fig. 2. Both 
“the problem and solution seemed to be fairly 
straightforward as long as this was the only 

pathology present. 

Retinal detachments that were complicated 
by adjacent hemorrhages or hemorrhage into 
the vitreous were then encountered. It was 
nearly impossible to interpret these ultraso- 
nograms correctly if one relied solely upon 
anatomical configuration of the ultrasono- 
gram, because the anatomical pattern of 
< acoustic echoes produced by blood are nearly 
<- indistinguishable from those produced by tu- 
= mor when this is the sole criteria used (Fig. 
3y: 

The amplitude of echoes produced by 
blood are much weaker, however, than the 
echoes produced by tumor tissue, so that in 
some situations the echoes from a fresh hem- 
orrhage disappear when attenuation is 
placed in the system, whereas the echoes 
from a tumor would persist (Fig. 4). 
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Fig. 1 (Baum). An ultrasonegram of a total se- 
rous retinal detachment. The subretinal space is 
clear of echoes. 


If the blood becomes organized or clotted, 
these amplitudes may overlap. For example, 
the echoes from blood would disappear with 
the introduction of 15 db of attenuation, and 
the echoes from a tumor disappear at 20 db 
attenuation. A change in amplitude of +:5.0 
db is a relatively small one in our system. 
Complicating this differential is the fact that 
amplitude will vary with the angle of inci- 
dence of the incident sound beam, with the 
absorption of the overlying tissues, and the 
gain setting of the ultrasonoscope (Figs, 5 
and 6). 

Next, a light opaque eye was studied (Tig. 
7). By all the tests used at that time, this eye 
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Fig. 2 (Baum). An ultrasonogram of an eye containing a malignant melanoma with a secondary retinal 
detachment, 1. Tris. 2. Dense leading edge of retina overlying tumor, 3. Secondarily detached retina. 
4. The acoustic vacuole within the malignant melanoma. 5. The posterior sclera. 6. The acoustic shadow 
in the orbital fat cast by the malignant melanoma. 7. Orbital fat. 


definitely contained a large malignant mela- 
noma, 

Its anatomic pattern mimicked that of 
a malignant melanoma, The suspected tumor 
followed the motions of the eye, suggesting 
this was a solid lesion, and the echoes were 
still present after inserting 25 db of attenua- 
tion, so that the ultrasonographic findings in 
this eye fulfilled all our initial criteria for 
this diagnosis. 

When this eye was sectioned, it was found 
to be clear of a malignant melanoma, but the 
vitreous was filled with cholesterol crystals 
and there was a total detachment of the ret- 
ina. (Fig. 8). This case demonstrated that 
different diseases produce similar anatomical 
and averaged amplitude geometric patterns. 


ble. 

All existing pulse echo ultrasonographic 
systems are capable of displaying only two 
acoustic parameters of tissue, namely the 
amplitude of the acoustic echo and its site of 
origin. As a result, the ultrasonographic sys- 
tems which have evolved have emphasizec 
one set of information to the exclusion of 
the other. Thus, in the A-mode, diagnosis 1s 


based primarily upon the averaged ampli- 
tude* of the echoes from a tissue. 

On the A-mode display, depth is repre- 
sented along the base line and the relative 
strength or amplitude of the echo is dis- 
played by the degree of deflection from its 
base line. In A-mode, there is excellent vis- 
ual representation of the amplitude data. 
However, A-mode suffers from loss of ana- 
tomical orientation, so that one does not 
know the precise lateral relationship of one 
echo to another. This is akin to scanning a 
dark room with a pen light and trying to de- 
termine what is inside of the room. Anatom- 
ical orientation is essential for correct inter- 
pretation of the amplitude data, because the 
amplitude of the echo is in large measure de- 
termined by the angle of incidence of the in- 
cident sound beam and the absorption of the 
overlying tissues. 

B-mode, on the other hand, provides ex- 


* The term “averaged amplitudes” is used because 
nearly all A-mode systems use an unfocused trans- 
ducer, so that the acoustic beam is approximately 
the diameter of the transducer, and the echoes dis- 
played by such a system represent the average sum- 
mation of all echoes returning from a 5 mm area ife 
this is the diameter of the transducer. 
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cellent orientation and anatomical informa- 
tion, but the contrast gradient of the B-mode 
as -ultrasonograms are so low that it is difficult 
“unto distinguish amplitude differences with the 
naked eye (Fi ig. 9). 
-. In. B-mode, diagnosis is based primarily 
: ‘upon di stortion of the anatomical picture, the 
T „amplitude data being ignored or grossly dis- 
_ torted in most commercially available sys- 
E tems. Since only two sets of information are 
available, optimum differential diagnosis de- 
- mands that both amplitude and anatomical 
data be simultaneously evaluated in reaching 
diagnosis. Further, the interpretation in- 
wolves evaluation of the interplay of these 
parameters. 
- In the past this could not be done because 



















. Fie 3 (Baum). An ultrasonogram of an eye con- 
taining a malignant melanoma and a vitreous hem- 
< orrhage. fn the absence of adequate dynamic range, 
itis nearly impossible to distinguish the echoes pro- 
duced by a vitreous hemorrhage from the echoes 
produced by a malignant melanoma. 





sott ti aeve 
{ gremlation ete. } 





veios 


mm. Ber 
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Fig. 4 (Baum). The difference in amplitudes of various tissues at the same level of amplification is 
illustrated. Note that the vitreous opaciti es illustrated at 5 produce weaker echoes than the echoes pro- 
_ duced by tumor tissue at the same gain setting of the e amplifier. This illustration also emphasizes the im- 
‘portance of standardization when performing tissue diagnosis. At reduced sensitivity, the echoes pro- 
duced by a hemorrhage disappear, and tumors produce echo ape which are indistinguishable from 
simple serous detachments. It is, therefore, imperative to standardize instrumentation for diagnostic pur- 
poses. (From Buschmann, U.: Einführung in die Ophthalmologische Ultraschalldiognostik. Leipzig, 
Verlag George Thieme, 1966.) 
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of instrument limitations, although we made 


some attempts at this in 1961. Since opti- 
mum diagnostic results demand the anatomi- 
cal and amplitude data in a form that may be 
initially and simultaneously evaluated by the 
naked eye, two new display systems and one 
data processing method are under active 
study, 

The scanning A-mode, or scanned deflec- 
tion modulation, displays both the source of 
the echo and its relative amplitude, thus re- 
taining the best features of both the A and 
limitations, the scanning A-mode suffers 
from the fact that it is essentially a sampling 
technique and as much as 50-60 of the 
data may be lost during its use (Tig. 11). 

B-mode, or scanned intensity modulated 


-ultrasonograpy, is limited by its low contrast 


gradient (Fig. 12). To surmount this prob- 


lem, a video-inverted display has been devel- 
oped. Advantages of this type of display are 
Ulustrated in Figure 13. An edematous area 
within a papilledema can be observed on the 
TV or video-inverted display, whereas it is 
invisible to the naked eye in the radar type 
of presentation, Video inversion makes it 
possible to observe changes amongst strong 
echoes on B-mode ultrasonograms. Such 
changes were detected with difficulty or en- 
tirely missed before we had this type of dis- 
play. By switching from a TV to a radar dis- 


play on alternate scans, it is possible to dis- 
play changes among weak signals on the 


standard radar presentation, and changes 
among strong echoes can be displayed on a 
TV type of presentation. 

The video-inverted system manipulates the 
gray scale so that one may use the high con- 
trast portion of the available gray scale to 
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Fig. 7 (Baum). Ultrasonogram of an eye which 
was erroneously interpreted as harboring a huge 
mahenant melanoma. 


present a limited part of the data with a high 
contrast gradient and compress the remain- 
der in the short remaining portion of the 
gray scale (Pig. 14). 

Most normal tissues lie in the central por- 
tion of the gray scale curve. Abnormal tis- 
sues occupy positions at either end. When 
video inversion is used, the normal tissues 
show relatively minor changes on video in- 
version, whereas abnormal tissues will stand 
out on either the video-inverted or on the ra- 
dar type of presentation, depending upon 
whether their echo amplitudes are signifi- 
cantly above or below that of adjacent nor- 
mal tissue. This distinguishes abnormal from 
normal tissues. 





Figs. 5 and 6 (Baum). Figure 5 (top) illustrates the tissue transducer angle. Figure 6 (bottom) 
shows the interrelationship of the angle of incidence, surface characteristics and amplitude. The multiple 
maxima shown are produced by side lobes in the transmitted acoustic field. The cornea, retina, and lens 
capsule exhibit the falloff characteristics of a smooth flat glass plate in their normal state. When diseased, 
their falloff characteristics assume the characteristics of a fine etched glass sphere. The falloff char- 
acteristics of the iris and choroid resemble those of a finely etched glass sphere, even in their healthy state. 





428 AMERICAN JOURNAL OF OPHTHALMOLOGY 





Fig 8 (Baum). A section of the eve shown in 
Figure 7. Note the cholesterol crystals in the vitre- 
E) 


ous. Most of these had escaped with the fuid vitre- 
wus as the eye was being sectioned. 


Quantized images of ultrasonographic 
data 18 a most promising technique. This 
technique is so new that I can only deron- 
strate its use in the orbit. Results obtained 
by this technique are so impressive and 


promising that its appheation to the problem 
of the etiology of retinal detachment is obvi- 
OUS, 

A standard ultrasonogram of an orbit con- 
taining a tumor shows the obvious geometric 
distortion shown in Figure 13-top. It is im- 
possible to determine whether this tissue (at 
A) is displaced orbitual fat, optic nerve, or 
tumor tissue, On the quantized image, Fig- 
ure 15-bottom, it is obvious that the dis- 
placed tissue (A) has the properties of tu- 
mor rather than normal tissue. In addition, 
tumor tissue is shown infiltrating amongst 
the normal tissues of the orbit (B). 

Figure 16 shows a different phenomenon. 
On the standard ultrasonogram it is impossi- 
ble to distinguish the shadow of the normal 
lens. On the quantized image, Figure 16- 
Bottom, the presence of the acoustic shad- 
ow of the lens is obvious. It should be pos- 
sible to detect the acoustic shadows cast by 
tumors with equal ease. 

These techniques are merely tools for col- 
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lecting the data upon which to base a diagno- 
sis, To arrive at an accurate diagnosis based 
upon ultrasonographic data, a number of 
factors must be evaluated rather than a sin- 


ele factor. 


THE NEED FOR AN ACOUSTIC PROFILE 


The advantages of using an acoustic pro- 
hle (derived from the image quantizer) over 
the use of a single diagnostic criterion is 





Fig. 9 (Baum). The interrelationship of A and 
B-mode displays. A is a scanned intensity modu- 
lated ultrasonogram of an eve. The thickened trace 
line through A is shown as an intensity modulated 
presentation at B, and as a deflection modulated 
presentation at C. It is obviously simpler to distin- 
guish changes in amplitude on presentation C than e 


it iS on presentation B. 
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seen in the following common example of an 
isolated elevation in the posterior segment 
away from the optic nerve. The diagnosis 
might be a retinal cyst, a serous retinal de- 
tachment, or detachment secondary to a hem- 
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orrhage, tumor, or exudates. We are not try- 
ing to identify the cellular type where a reti- 
nal elevation is secondary to a tumor. 


geometric factor, there is one chance in six 
of arriving at the correct diagnosis, assum- 
ing that each possibility is equiprobable. If 
one consults morbidity tables which give the 
statistics of occurence of each of the six pos- 
sibilities, the choice would then be the one 
which occurs with the highest degree of fre- 
quency. 

similarly, with amplitude data alone, the 
same probability analysis would follow and 
with six equiprobable choices, the probabil- 
ity of choosing the correct diagnosis would 
again be one-sixth. 

If one uses a profile based on seven geo- 
metric factors instead of one, the approach 
becomes more powerful, for now one associ- 
ates with each of the geometric factors a set 
of possible diagnoses. By comparing each set 
of possible diagnoses related to each geomet- 
ric factor, one can immediately eliminate di- 
agnoses which are not common to all seven 
factors, 

In the actual clinical situation cited earlier, 
echoes behind a retinal elevation eliminate 
all but a retinal detachment secondary to a 
hemorrhage, tumor or exudate. Measure- 
ments of high absorption levels eliminate 
hemorrhage as a possibility. The finding of 
orbital fat reaction to an intraocular lesion 
tends to eliminate exudate and implies a tu- 
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Fig. 10 (Baum). Top: A scanned deflection mod- 
ulated ultrasonogram of an eye containing a retinal 
detachment. The vertical deflection of the scanned 
deflection modulated ultrasonogram includes a com- 
ponent proportional to the amplitude of the return- 
ing echo, At the low sampling rates used here (1 
line/degree), direct amplitude measurements may 
be made from this type of ultrasonogram by com- 
paring these deflections to standard deflections re- 
corded at the end of the patient examination. 1. 
Cornea. 2. Anterior chamber. 3. Iris. 4. Pupil 5. 
Dislocated lens (only posterior lens surface vicual- 
ized). 6. Detached retina. 7. Posterior sclera. 8 Or- 
bital fat. 9. Optic nerve. 
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TABLE 1 


ULTRASONIC CHARACTERISTICS OF MALIGNANT 
MELANOMA OF THE CHLOROID 


1. Gross anatomy 
Elevated mass 
2. Interfacial properties 
Dense, thickened, leading edge 
3. Internal texture 
Large irregular shaped denser echoes against 
a weaker amorphous background 
4, Absorption 
Acoustic shadow cast by tumor 
5, Other 
Break of choroidal-scleral echo 
Acoustic artifact 
Reaction of normal adjacent tissues to pres- 
ence of tumor 
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mor. In this case, the probability of tumor 
would be certain. Figure 17 illustrates the 
application of multiple geometric criteria to 
the differential diagnosis of malignant mela- 
noma, and Table 1 lists the identifying char- 
acteristics. 

In most other instances there is more than 
one possible diagnosis because the geometric 
findings alone do not produce mutually ex- 
clusive diagnoses. One is, therefore, com- 
pelled to consider the combined effects of ge- 
ometry and amplitude. Pilot studies indicate 
that such combination makes it possible to 
diagnose lesions with the naked eye, even 
though these lesions appear geometrically 
identical on the unprocessed ultrasonogram. 

In 1961, preliminary quantized studies 
were carried out on ultrasonograms. Despite 
the crude quality of the instrumentation and 
resultant poor ultrasonograms, they showd 
significant differences among different dis- 
eases (Fig. 18). 

With combined geometric and amplitude 
data that the image quantizer provides, it 
should be possible to measure 16 acoustic 
characteristics of tissue on the quantized ul- 
trasonograms. The likelihood of two differ- 
ent diseases having 16 identical acoustic 
characteristics is so small that ultrasono- 
graphic differential diagnoses become a real 
possibility. 
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The image quantizer and standardized ul- 
trasonograms makes it possible to abstract 
quantized data from the scanned intensity 
modulated ultrasonograms. Acoustic ana- 
logues of criteria used in optical differential 
diagnosis may then be derived, as listed in 
Table 2. From these data an acoustic profile 
would be prepared primarily upon amplitude 
data. The amplitude of a tissue echo changes 
with changes in tissue density, sound veloc- 
ity, absorption and surface texture. It is un- 
likely that an abnormality exists that does 
not make some slight changes in the echo am- 
plitude. Since changes in the angle between 
the sound beam axis and the surface of a 
particular tissue also produce amplitude 
changes, this angle will be measured within 
the best possible tolerance limits. Stable and 
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Fig. 11 (Baum). Doubling of the number of scan 
lines to two lines per degree results in a scanned 
deflection modulated ultrasonogram whose appear- 
ance is very similar to that of a scanned intensity 
modulated ultrasonogram. However, the increased 
number of scan lines results in a loss of the ampli- 
tude data which can be interpreted by the naked 
eye. 
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_. calibrated instrumentation will be used to in- 
= sure that amplitude variations measured 
within useful tolerances are due only to tis- 
< sue characteristics. 
© Amplitude measurements for an acoustic 
rofile require repeated measurement of the 
ame type of tissue rather than the same 
point on the tissue. This is analogous to the 
: histological examination of sections through 
a tumor, namely that all sections display re- 
-— peatable histology, and that one is not limited 
_ ‘to examining a single point on one slide. 
Similarly, all ultrasonograms passing 
hrough a tissue display similar repeatable 













Optical Characteristic 
(Gross appearance) 


pene Property 
"(Ergas architecture} 


SRA nner ni eriin innemen nm n aaa e a tain A AANA AA te A e A e aa a pal 


Sharp 
Diffuse or invasive 


Surface and inter- 
facial properties 





Internal texture Smooth 


Rough 


Color Color under white light 

Staining* Variable affinity of tis- 
sues for various dyes 

Absorption Optical absorption 
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anatomic and amplitude patterns. 

It is essentially impossible to compare the 
exact histologic or acoustic points of mea- 
surement because of the distortion which is 
produced in the surgical removal of tissue 
and its preparation for histologic examina- 
tion. Thus, both in the optical and in the 
acoustical sense one is examining an overall 
pattern rather than an individual point. In 
acoustic examination, resolution limits the 
examined areas to approximately 0.1 mm; 
obviously, much smaller areas may be exam- 
ined optically. 

Past experience has shown that serial B- 


| TABLE 2 
¢ AL CHARACTERISTICS OF TISSUE USED IN DIFFERENTIAL DIAGNOSIS AND THEIR ACOUSTICAL ANALOGUES 


Acoustic Analogue 
(Gross distortion of ultrasonographic. 
anatomy) 


EE E EAA AEO O N O E E E O E sR UAE I LAAUNE Rp Yt er a 


Interfacial texture as determined by fall 
off of amplitude vs angle of incidence 


Maximal amplitude of reflection at normal 
incidence 


Sharpness at transition as determined by 
differentiated echoes 


Polarity reversals 

Acoustic impedance 

Amplitude distribution of echoes 
Spatial distribution of echoes 


Maximal amplitude of reflection at normal 
incidence 


Examination of any internally occurring 
interfaces for the properties listed above 


Examination with multiple ultrasonic fre- 
quencies 


Selective alteration of the acoustic char- 
acteristics of tissues 


Shadowing or absorption in db/cm 


Measurement of absorption vs frequescy. ao 





* Fry* has produced acoustic interfaces by the focal ultrasonic heating of tissues, 
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Fig. 12 (Baum). An explanation of high and low contrast gradients. (After Feininger) 


mode ultrasonograms through a tumor ap- 
pear to be adequate because of the acoustic 
resoltuion elements are physically so much 
larger than the cellular components thereof. 
A tissue may be viewed from several similar 
but not identical angles and still present the 
same appearance on the ultrasonogram. This 
is especially true of tumor tissue which, 
from the physical point of view, may be con- 
ceived of as a physical target with a uniform 
recurring internal structure and uniform ab- 
sorption characteristics since the histologic 
pattern is repetitive throughout the tumor. It 
is thus possible to obtain the same range of 
echo amplitudes and anatomic patterns from 
a number of different viewing angles, so 
long as the angle of incidence of the sound 
beam striking the tumor and the absorptive 
path are reproduced. Correction for different 
angles of incidence and absorptive path can 
be introduced so that it is possible to com- 
pare amplitude values obtined from different 
viewing angles. 

Bronson? has confirmed that even with the 
poor anatomical mapping qualities of the A- 
mode, he is able to identify and localize the 
diseased area with sufficient accuracy for 


echo amplitude studies. He states that “the 
strength of echoes obtained from pathologt- 
cal structures in the eye can be measured and 
that these measurements are reproducible 
both from day to day and from instrument 
to instrument.” 

We are seeking a range of relative values 
rather than absolute values, thus further re- 
laxing the need for exact superimposition of 
tissues. If more precise quantitative studies 
should prove that better physical alignment 
is required for amplitude measurement, 
methods for locating such coordinates are 
available. 


PLOTTING THE ACOUSTIC PROFILE 


To obtain the amplitude data required for 
the acoustic profile, the quantized image 
would be enlarged 20 times and divided into 
rectangular areas of 4.0 mm by the use of a 
transparent overlay. A resolution element 
then equals 0.4 mm. The angles of incidence 
of the sound beam and the absorptive path 
would be indicated by arrows pointing at 
each resolution unit. The amplitude of 
echoes in a given resolution unit could then, 
be determined from the printout of the 
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Fig. 13 (Baum). Left: A standard radar type presentation of a scanned intensity modulated ultra- 
sonogram of an aye containing a papilledema at the arraw. Right: A video-inverted or TV type of display 
of the ultrasonogram shown in Figure 13-top. Note that the edematous area within the papilledema can 


be visualized on this type of presentation (arrow), 


uses would be based on the standardization 
optical step wedge recorded on the patient's 
film. These digital values could then be 
transferred to a superimposed outline image, 
or represented by specific colors for easier 
identification, 

The gross appearance and the amplitude 
characteristics of the quantized ultrasono- 
grams will be standardized by setting up the 
operating modes, gray scale range and incre- 


quantizer, since the scale which the quantizer 


ment steps of the instrument with the optical 
step-wedge that accompanies each examina- 
tion, 

The optical step-wedge displays the film 
density produced by an echo of given ampli- 
tude, The optical step-wedge is prepared by 
exposing the film to the acoustic image of 
echoes from a standard glass test block 
which is examined at the end of each 
patient's examination. After optimizing the 
standard glass block-transducer geometry, 6 
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db steps of attenuation are inserted on suc- 
cessive scans of the glass block. It is possible 
to determine the amplitude of a tissue echo 
against a standard reference by using an 
electronic micro photodensitometer to com- 
pare a tissue echo with a glass block echo.. 

Interfacial echo pattern—-A tissue inter- 
face would be any site which exhibited a 
large enough difference in acoustic imped- 
ance to yield a reliable and reproducible 
echo source. 

Echo amplitude at normal incidence-—-The 
90-degree angle between the sound beam and 
the surface of the tissue can be monitored di- 
rectly on the face of the cathode ray tube. By 
examining serial sections, the effects of ver- 
tical angular displacements may be calculated 
and compensated for. The amplitude at this 
point is printed out on the quantized image. 


VIDEO INVERTED 


DENSITY UNITS (ON FILM) 


0.2 
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Determination of interfacial surface char- 
acteristics—-Study of physical test objects 
has shown that specularly reflecting objects 
exhibit a very rapid falloff of echo amplitude 
as the angle of incidence increases. Rough- 
ened surfaces, on the other hand, display a 
more gradual falloff vs. the angular configu- 
ration of a tissue, one can detect the charac- 
teristics of a specular or a rough reflector. 
These two parameters may be plotted from 
the geometrical and amplitude data provided 
by the quantized image. 

Interfacial characteristics denoted by dif- 
ferentiated vs undifferentiated processing 
Selected amounts of high pass filtering may 
be switched in or out of the r-f circuitry. 
This accentuates echoes from sharply de- 
fined interfaces while attenuating those from 
diffuse interfaces. It also tends to compen- 


Distribution of Intensity Excursions for Equal Grid Signal Excursions 


RADAR 





10-20 -18 -16 ~i4 -12 
CRT GRIDVOLTS 


Fig. 14 (Baum). An explanation of the operation of the radar vs. the video type of presentation. 
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sate for resolution losses due to tissue ab- 
sorption by anterior tissues. 
| Determination of the acoustic impedance 
-of an interface—A method of observing the 
> direction of change in acoustic impedance is 
to observe the polarity of isolated echoes 
~ from tissue interfaces. This parameter is 
displayed on the deflection modulated indica- 
tor when undetected echoes are used instead 
of the usual full wave detected signal. A po- 
larity reversal takes place whenever a sound 
wave passes from one medium to another 
_ medium that has a higher mechanical imped- 
= ance. The polarity relationships between the 
-echoes from the front and back surfaces of 
= the cornea and lens may, therefore, be ana- 
: lyzed i in order to derive impedance inequali- 
i ‘ties for normal and abnormal tissue. When it 
is desired, the numerical magnitude of the 
; l tiieclianical impedance may also be measured. 
os nternal texture—As the sound beam pas- 
-= ses across an interface and enters the center 
_ of a tumor, characteristics of any discrete 
or definable interfaces within the tumor will 
be examined for the characteristics listed be- 
low. If no such interface is visualized, then 
the size and spatial distribtuion of echoes 
_-within the tumor would be determined by 
= evaluating the resolution elements occupied 
by these echoes. 

Determination of absorption—The ab- 
sorption characteristics of masses may be de- 
termined in two ways. First, the changes 
produced by ere appear as changes in 
the density scale of the quantized image. 
Second, the absorption characteristics would 
be plotted. To do this on an intraocular tis- 
sue, vs a tumor, the amplitude ratio between 
the front and back surface echoes of the tu- 
mor must be measured along the same line at 
a particular frequency. Since the tissues in 
front of the tumor affect the tumor’s front 
and back surface echoes equally, the differ- 
ence in decibels between the two must be due 
to combined reflection and absorption losses, 
The front to back surface amplitude ratio is 

*then measured again at a different frequency 
along the same line. Since reflection losses 
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are independent of frequency, the difference 
in the two front to back surface amplitude 
ratios is due to absorption within the tumor. 
These measurements will be made at more 
than two frequencies and if the abosrption is 
shown to be linear with frequency, it will be 
expressed in decibels per centimeter per 
megahertz. 

The accuracy of the absorption measure- 
ments depends mainly on the ability to get 
back to the same approximate location using 
a different frequency. This requirement may 
be eliminated by variation of the previously 
described technique. This consists of simul- 
taneously feeding the received signal into 
separate video channels that contain different 
narrow band filters, so that each output will 
show the amplitude of one frequency compo- 
nent of the echoes. In this manner, multiple 
frequency data may be acquired from a sin- 
gle transmitted pulse. 

Differences in the absorption of different 
areas of the orbital fat would assist in both 
the localization of orbital tumors and in their 
differential diagnosis. 

Measuring acoustic impedance in vivo— 
After echo polarities and tissue absorptions 
are known, the mechanical impedance will be 
measured for tissues that can simultaneously 
be brought to a normal with the sound beam. 
This will be done by first measuring the im- 
pedance of cornea by comparing its front 
surface echo amplitude with that of a glass 
block. The second surface corneal echo am- 
plitude will then be measured. The loss due 
to absorption in the cornea will be added to 
this figure so that it will be indicative of the 
reflectance at the cornea-aqueous interface. 
The impedance of cornea and the reflectance 
at the interface is all the information that is 
needed to calculate the impedance of the 
aqueous tumor. Once this is known, the same 
technique will be used to calculate the imped- 
ance of lens, vitreous, and retina. 

Acoustic impedance measurements of tis- 
sues were initially carried out on dead tissue 
in 1959. The techniques described make it 
possible to carry out this determination in 
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Fig. 15 (Baum). Top: A standard intensity modulated ultrasonogram of the back half of the eye and 
an orbit containing an orbital tumor. See text for discussion. Bottom: The quantized image of the ultra- 
sonogram shown in Figure 15-Top. The tissue shown at arrow A obviously presents markedly different 
acoustic properties than that of the normal orbital fat which appears as a black structure, thus identify- 
ing the tissue at A as tumor tissue. In addition, one may observe tumor tissue infiltrating amongst the 
normal orbital fat, as shown at arrow B. 
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vivo, for the cornea, iris, aqueous lens, vitre- 
ous, and possibly the retina. It is important 
to know what this range of values is for nor- 
mal tissues and whether changes in acoustic 
impedance would be detected in the presence 
of early cataract formation, glaucoma and 
degenerative diseases of the retina. 

In addition to the acoustic analogues of 
tissue as described, Holmes? has reported the 
use of spectrum analyses of tissue to detect 
changes in their acoustic properties. This is 
another factor which could be added to the 
list of acoustic properties making up the 
acoustic profile. 

The purpose of assembling this data in the 
form of an acoustic profile is to determine if 
an acoustic profile consisting of the range of 
amplitude values characteristic for a given 
disease can be found. 

To recapitulate, the acoustic profile will 
consist of an evaluation of the gross anat- 
omy, interfacial characteristics, internal tex- 
ture, absorption and acoustic impedance. 
Gross anatomy refers specifically to changes 
in geometric pattern that are observed with 
various types of tissue. Interfacial character- 
istic will consist of an evaluation of the 
acoustic impedance, the echo amplitude at a 
normal angle of incidence, and the rate of 
falloff of amplitude versus angle of incidence. 
Internal texture is determined by evalu- 
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Fig, 16 (Baum). Top: A standard radar presen- 
tation scanned intensity modulated ultrasonogram 
of a human eye. The lens is shown at arrow A. Bot- 
tom: The quantized image of Fig. 16-Top. The 
“acoustic shadow cast by lens A is clearly shown at 
arrow B. 
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Figs. 17 and 18 (Baum). Figure 17 (top) is a composite photograph of the posterior sections of five 
ultrasonograms (Figs. A through D) at different levels through a proven Type A spindle cell melanoma 
of the choroid. 1. Dense leading edge of retina. 2. Acoustic vacuole. 3. Subretinal fluid. 4. Less dense 
amorphous material in center of melanoma. 5. Acoustic shadow cast by melanoma. 6. Break showing pos- 


P sible invasion of tumor. (E) Compound scan of eye showing reaction within orbital fat to choroidal 
uo melanoma vs. the normal choroid and normal orbital fat (F) of fellow eye. Figure 18 (bottom) shows 








the average amplitudes produced by vitreous hemorrhage, melanoma and macular degeneration. The inter- 
-facial echo of vitreous hemorrhage is 60 db below a glass standard test block, and that of a malignant 


melanoma and macular degeneration are approximately —40 db. A vitreous hemorrhage displays 10 db 


of attenuation over a 1.5 cm length, whereas a melanoma displays 7.0 db of attenuation over 3 mm, and 





macular degeneration only 5 over 2.5 mm distance. 


_ ating the interfacial properties of echoes 
-> arising within a tumor, as well as the size, 


shape, amplitude, and spatial distribtuion of 


= these echoes. 
: = Analysis of ultrasonograms involves eval- 
> uation of interplay of anatomy of the tissues, 
` -the amplitude of tissue echoes, and the inter- 
action of the sound beam with the tissues. 
Anatomy and amplitude are discussed sep- 
arately, but in practice these must be com- 
bined and simultaneously considered because 
a change in anatomy usually does not occur 
without a concomitant change in amplitude. 
In addition to noting a change in anatomy, 
one also notes a change in the relative ampli- 
tude of echoes from a given area. This is 
at the acoustic profile does. 


SUMMARY 


Optimal ultrasonographic differential di- 
agnosis requires the simultaneous evaluation 
of the amplitude and anatomic properties of 
tissue. An image quantizer and a standard- 


ized quantitative ultrasonographic technique 
now make this possible. From data produced 
by the quantizer, it is possible to prepare an 
acoustic profile of tissue characterized by 16 
different features. The likelihood of two 
similar disease processes having 16 identical 
characteristics in common is so small that ul- 
trasonographic differential diagnosis is pos- 
sible. 
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SURFACE PROPERTIES OF HUMAN MELANOMA CELLS 


K. Lapis, M.D., anb Macpa Rapnot, M.D. 
Budapest, Hungary 


Early electron microscopic studies, em- 
ploying osmium tetroxide as fixative, failed 
to verify the century-old theory, based on 
light microscopy, that some intercellular ce- 


menting substance linked the cells together, 
although these investigations did reveal the 
presence of peculiarly structured cell 
bridges.! The development of new cytochem- 
ical techniques and fixing procedures, ®t 
however, enabled electron microscopy to 
demonstrate that minute amounts of glyco- 
proteins and mucopolysaccharides coated the 
surface of most cells, thus vindicating to 
some extent the light microscopy theory. 

Of the recent ultrastructural cytochemical 
methods, 58521415 ě Tuft’s® ruthenium red 
staining technique proved to be particularly 
effective in revealing the differences between 
the surface properties of normal and tumor- 
ous or transformed cell cultures.2%' Since, 
to our knowledge, the literature contains no 
report on the use of ruthenium red to study 
the surface of human tumor cells, we insti- 
tuted an investigation of the surface proper- 
ties of the cells in malignant melanomas re- 
moved from human eyes. We used Luft’s*® 
ruthenium red staining for the entire study. 
This paper records our observations. 


MATERIAL AND METHOD 


The specimens were taken from two cho- 
roidal malignant melanomas. 


CASE REPORTS 


Case 1—-A few days before she was admitted to 
the hospital in early 1969, this 68-year-old woman 
became aware of decreased vision in her left eye. 
Vision in the right eye had always been poor. 

Examination of the right eye showed sclerotic 
and circulatory alterations in the fundus. The exter- 
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nal appearance of the left eye was normal but the 
fundus showed a brownish tumor emerging into the 
vitreous between the 5 and 10 o'clock positions. 
Transillumination with the Lange lamp verified this 
observation. An uneventful postoperative course 
followed enucleation of the left eye. 

Case 2—A month before she was hospitalized in 
early 1969, this 61-year-old woman noticed that the 
vision in her right eye had decreased. Externally, 
this eye appeared to be normal, but the fundus ex- 
amination revealed a three-diopter, solid retinal de- 
tachment between the 6 and 11 o’clock positions and 
involving the macular region. Pigmented areas 
could be seen through the detached retina. Trans- 
illumination with the Lange lamp, placed between the 
8 and 10 o'clock positions, failed to illuminate the 
pupil, The left eye was normal. An uneventful post- 
operative course followed enucleation of the right 
eye. 

Histologically, both tumors appeared to be 
very similar. They were composed of spin- 
dle-A cells (Callender’s classification) and 
could, therefore, be considered relatively be- 
nign. 

Specimens for electron microscopic ex- 
amination measured less than 1 mm.’ They 
were fixed in a 2.5% glutaraldehyde-cacody- 
late solution containing 0.5 mg/ml of ru- 
thenium red. After adjusting the final pH to 
7.2, fixation was carried out in the dark at 4° 
C for one hour. Frequently changed cacody- 
late buffer was then used to wash the speci- 
mens before they were postfixed in the dark 
with 2% osmium tetroxide, containing 0.5 
mg/ml ruthenium red, in veronal acetate 
buffer solution. for three hours. The fixative 
containing the stain was always freshly pre- 
pared and immediately applied. 

After dehydration in increasing concen- 
trations of alcohol and in propylene oxide, 
the fixed specimens were embedded in Dur- 
cupan. 

Other portions of the same tumors were 
fixed in 2% osmium tetroxide prepared in 
the usual manner with veronal acetate and 
were dehydrated and embedded in Durcu- 
pan. s 

An LKB microtome was used to prepare 
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the ultra-thin sections which were contrast 
stained in a 1:1 mixture of absolute alcohol 
and a saturated solution of uranyl acetate 
(Karnovsky). The electron microscopes 
used were types SEM-3-1 and JEM 6C. 


RESULTS 

Ultrathin sections of the tumor fixed in 

% osmium tetroxide showed cells of vari- 
ous shapes, some round, others elongated 
with long processes. The intercellular spaces 
between the loosely connected cells varied in 
width and showed sinusoid dilatations at the 
junction of several cells. Cross sections of cy- 
toplasmic processes were observed in these 
dilatations and, sometimes, degenerating or- 
ganelles from decomposing cells were also 
seen (Figs. 1 and 2). 
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The membranes of neighboring cells fre- 
quently followed parallel paths. The spaces 
between the paths showed a uniform width 
of 200 A. Typical mature desmosomes were 
never observed. The occasional cell-bridging 
structures we say belonged to one of two 
barely differentiated types: (1) the close- 
junction, and (2) the intermediary-junction. 
In Type 1 the close-junction, the parallel cell 
membranes came close to one another for a 
short way, constricting the intercellular space 
to less than 10 nm. In Type 2, the interme- 
diary-junction, the parallel cell membranes 
not only came near to one another but also 
became thicker along their close course. 

The quantity of cytoplasm varied. It was 
abundant in ribosomes and contained numer- 
ous mitochondria of various forms. Near the 








Fig. 1 (Lapis and Radnét). Details of a malignant melanoma. The rounded or ovally elongated nuclei 
(N) are markedly lobated. The cytoplasm is rich in organelles which abound in evenly distributed de- 
tached ribosomes and polysomes. (P). The small amount of rough-surfaced endoplasmic reticulum (rir) 
is present only in vesicular form. The structure of the mitochondria (M) is well preserved. Note that the 

* pigment granules (Per) differ in maturity, size and density. Wide intercellular spaces (Isp), in which 
cross sections of far-reaching cytoplasmic processes can be seen, separate the cells (21,000). 
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Fig. 2 (Lapis and Radnót). Details of a malignant melanoma cell. The connection between neighboring 
cells is loose. The fairly wide intercellular gaps (Isp) show occasional sinusoid dilatations pervaded with 
cytoplasmic processes (cpr). The slightly thickened membranes of adjacent cells pursue a parallel and 
close course for short stretches. These structures, which resemble desmosomes, represent the intermediary 
type of junction. At these points, the intercellular space is constricted. The cells have large nuclei (N); 
their cytoplasm, rich in free ribosomes and polysomes, contains, in addition to the usual organelles, pigment 
granules (Pgr) of varying maturity and different inner structures (21,000). 


cell surface were large numbers of micropi- 
nocytotic vesicles. The cytoplasm of some 
cells contained markedly electron-dense pig- 
ment granules, each of which was bounded 
by a single membrane and had a course gran- 
ular structure or was filled with an amor- 
phous mass. 

Some nuclei were round or bean-shaped, 
others were lobated and had an undulating 
surface with deep cytoplasmic invaginations. 
Nuclei of medium density usually contained 
one or more well-developed nucleoli (Figs. 1 
and 2). 

Ultrathin sections of tumor fixed with the 
solutions containing ruthenium red showed a 
fairly even layer of electronopaque ruthe- 
nium red-positive deposits on the surface of 


the cells; the width of the layer varied from 
14 to 20 nm (Figs. 3-6). This stain made 
the contours of the cells and their processes 
distinctly visible. High-power magnification 
reduced the sharp outlines of the electron- 
dense layer and showed that its borders were 
scalloped here and there. 

We saw no nonspecific deposits of ruthe- 
nium red. The stain did not enter the cells 
but it did react with the limiting membrane 
of pinocytotic vesicles which were either 
about to be detached from the plasmalemma 
or had just been detached and were still close 
to the cell membrane. Deposits of ruthenium 
red lined the inner surface of the pinocytotic 
vesicles, 

Higher magnification showed that deposits 
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Fig. 3 (Lapis and Radnot). Details of malignant melanoma stained with ruthenium red. Note the 
evenly thick electron-dense layer of ruthenium red-positive material on the surface of the membranes 


surrounding cells and cellular processes. Their high electron density and granular structure make some 
cytoplasmic processes contrast sharply with their surroundings. No nonspecific staining or precipitation 
can be seen; ruthenium red does not penetrate the cytoplasm of intact cells. In such cells, ruthenium-red 
deposits can be seen only on the inner surface of the membrane lining pinocytotic vesicles (Pye). The 
electron density of pigment granules (Pgr) is marked (12,000). 


of ruthenium red sometimes accumulated 
where the parallel cell membranes came close 
to each other, giving the intercellular space 
the appearance of being completely filled. 
Presumably, these were the areas in which 
the close-junction and intermediary-junction 
types of cell-bridging structures were ob- 
served with the usual electron-microscopic 
techniques. The ruthenium-red technique re- 
vealed, however, that these cell bridges were 
more extensive and had a greater range than 
the classical techniques disclosed (Fig. 5, in- 
set), 

In the intercellular spaces near degenerat- 
ing tumor cells, larger amounts of loosely 
„granular or conglutinated electron-dense ru- 
thenium-red material were deposited irregu- 


larly, in atypical locations. There were, how- 
ever, no such even layers of ruthenium-red 
deposits on the membranes of degenerating 
cells as were seen on the surface of intact 
cells ; the electron-opaque substance was usu- 
ally confined to certain segments of the plas- 
malemma. 

Neither were nonspecifically located ru- 
thenium-red deposits observed in the degen- 
erating cells. However, degenerating necro- 
biotic cells stained with ruthenium red usu- 
ally showed a higher degree of electron den- 
sity than the surrounding intact cells. 

Occasionally, cytoplasmic processes from 
whose surface the ruthenium red layer had 
partially or completely disappeared achieved 
a more marked density than the structures 





Fig. 4 (Lapis 
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and Radnét). Ruthenium red-stained details of malignant melanoma cells. 
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Note the 


a 


evenly distributed layer of ruthenium red-positive material (cc) on the surface of the cells. Pinocytotic 
vesicles (Pve) near the cell surface also contain ruthenium-red deposits. Usually, there are no ruthenium- 
red deposits in the intercellular spaces. Membranes of neighboring cells come close together im certain 
places, constricting the intercellular space whose entire width along this course is filled with ruthenium 
red-positive material. It is probable that such areas represent the so-called close-junetion and intermediary- 


junction cell bridges and demonstrate their ruthenium red-positive appearance (30,000). 


surrounding them, Necrobiotic cells and 
their processes frequently exhibited electron- 
dense granulation (Figs. 3, 5, and 7). 


DISCUSSION 


Following reports that a membrane cov- 
ered the surface of the invertebrate gametes 
1520 and protozoa," an increasing number 
of studies supported these earlier observa- 
tions by describing an amorphous substance 
that formed a thin coat over the surface of 
most cells in vertebrates and mammals.°:*°"*° 
Various terms were coined to designate this 
layer—-surface coat,** glycocalyx,” cell coat.*? 
Continuing electron-microscope cytochem- 
ical and other studies steadily enrich our 
knowledge of the nature of this biochemi- 
cally complex cell coat.*91%#%9%52-36 Tt has 


been shown that glycoproteins and acid mu- 
copolysaccharides are the main components ot 
the cell coat???" and that ATP-ase activity on 
the cell surface is most likely confined to the 
celcoat 

It is believed that the extracellular glyco- 
protein coat plays an important role in vari- 
ous cellular processes—-in ion transfer, in 
absorption of nutrients and in extra-cellular 
digestion m etenam This: Cout 
also exert an influence on immunologic phe- 
nomena,®'*® as well as on cellular contact and 
adhesion, 04448 

Since Coman’s pioneering work,“ altera- 
tions in the characteristics of the cell surface 
have been regarded as having a significant 
part in malignant transformation.**-°? Sur- 
face alterations may be reflected in dimin- 


mav 
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ished adhesiveness of cancer cells, which 
may, in turn, explain, and also serve as the 
cellular basis for, invasive growth and metas- 
ases. 

The presence of contact inhibition in nor- 
mal cell cultures and its absence in cells trans- 
formed by oncogenic viruses®*** or chemical 
carcinogens™* may explain the disorganized 
growth of transformed cells. These observa- 
tions and considerations stimulated many in- 
vestigators to study the surface properties of 
tumor cells. A great number of experiments 
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techniques to acquire a better understanding 
of the alterations taking place on the surface 
of malignant tumor cells.5*-59 

Classical electron microscopic techniques 
have repeatedly been employed to study the 
ultrastructure of malignant tumors of the 
eve" Lufts ruthenium red technique," 
which we used in the present study, has been 
employed repeatedly for the examination of 
the glycocalyx, the polysaccharide coat cov- 
ering cells in various tissues, ®752%68 Several 
reports show that ruthenium red reacts with 





employed numerous models and various mucopolysaccharides. 





Fig. 5 (Lapis and Radnót). Details of malignant melanoma cells stained with ruthenium red. Note the 
even layer of ruthenium red deposits on the surface of preserved cells (ec). A similar substance covers 
the inner surface of the membranes surrounding the pinocytotic vesicles (Pye). Note the degenerating 
necrobiotic cell (DC) on the left side of the micrograph. Deposits of ruthenium red substance (Rrd) 
can be seen in the intercellular space near this cell and on the surface of adjacent cells. The necrobiotic 
cell is more electron dense than the surrounding tissues and has a markedly coarse granular structure. 
The increased density may be due to penetration of the stain into the cytoplasm of the damaged cell and to 
its binding with the cell components (> 12,000). Inset shows cytoplasmic detail from ruthenium red-stained 
malignant melanoma cells. Note the thin laver of ruthenium red deposits (cc) on the cell surface. A 
similar granular substance fills the intercellular space (Isp) over a limited area of the membranes of 
neighboring cells, presumably representing the ruthenium-red picture of a close-junction cell bridge. The 
cytoplasms contain two large and two small vesicles with ruthenium-red deposits on their inner surface, 
demonstrating their pinocytotic origin (52,500). 
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Fig. 6 (Lapis and Radnét). Left: If no secondary contrast staining is employed, one can easily dis- 
tinguish the ruthenium red-positive coat (cc) on the surface of cells and cellular processes. Note that 
ruthenium red does not gain access to intact cells. Only the membrane of pinocytotic vesicles (Pve) 
gives a positive reaction. Right: Details are shown of cell containing large pigment granules (Pgr). Even 
without contrast staining, the granules are fairly clectron dense. A villous layer of ruthenium red- 
positive granules (cc) covers the cell surface. 


The binding of ruthenium red with gran- 
ules of mast cells and the selective blockage 
of the staining reaction with cetylpyridinium 
chloride?*** support these observations. The 
finding’? that treatment with hyaluronidase 
reduces the thickness of the ruthenium red- 
positive layer covering the cell surface is 
further evidence of specific binding. 

Some experiments’? showed that ruthe- 
nium red did not react with and did not pre- 
cipitate neutral polysaccharides (insulin), 
proteins (serum albumin) and aliphatic com- 
pounds (polyvinyl alcohol) but that it did re- 
act intensely with acid polysaccharides and 
related substances (heparin and chondroitin 
sulfate). 

By binding the polyacids of acid muco- 
polysaccharides, ruthenium red_ selectively 


stains, and thus makes visible, these compo- 
nents of the polysaccharides covering the cell 
surface.'®!? The increased sialic acid in the 
acid mucopolysaccharides covering the cell 
surface? intensifies the negative surface 
charge. 

Defendi and Gasicã® found that the muco- 
polysaccharides became thicker on the surface 
of polyoma virus-transformed hamster cells, 
This phenomenon is compatible with the ob- 
servation’? that the transformed cells dis- 
played considerably increased electrophoretic 
mobility which was susceptible to neuramini- 
dase treatment. 

Erichsen and associates,°® Ishimoto and 
co-workers, and Wallach and Eylar™ de- 
scribed increased production of mucopoly- 
saccharides and elevated concentration of” 
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the enzymes involved in the synthesis of hya- 
luronic acid from the fibroblasts of chicken 
embryos infected with Rous virus. However, 
Gesner and Ginsburg® observed a reduction 
of hyaluronic acid synthesis in the connec- 
tive-tissue cells of mice infected with virus 
© V-40, as well as in human fibroblasts. 

Martinez-Palomo and associates!® com- 
pared the normal cells of rat and of Chinese 
and Syrian hamster embryos with cell 
strains transformed by five different viruses 
and found a twofold to threefold thickening 
of the ruthenium red-positive layer covering 
the surface of all transformed cells. 

A number of studies!®"659 show that the 
amount of mucopolysaccharides on the cell 
surfaces is markedly different in various tis- 
SUES. 

The superficial mucopolysaccharides pres- 
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ent in transformed cell strains are be- 
lieved to play a significant part in the loss of 
contact inhibition.**#*51 Presumably, they 
are also involved in the reduction of adhe- 
sion between tumor cells, a phenomenon 
more or less closely connected with invasive 
growth and the formation of metastases. 

That quantitative information on the mu- 
copolysaccharides coating tumor cells may 
have clinicopathologic and prognostic value 
increased our interest in the surface proper- 
ties of human tumor cells and stimulated this 
study of two ocular melanomas by means of 
ruthenium red staining. 

We learned that a ruthenium red-positive 
substance formed a fairly even layer on the 
cell surfaces of these two malignant ocular 
tumors. Usually, the layer was thicker than 
that observed on the surface of normal cells 





Fig. 7 (Laps and Radnét). The ruthenium red-positive coat on the surface of degenerating necrobiotic 


cells (DC) and processes (Cpr) lacks continuity. Loosely granular deposits or conglutinated electron- 
dense masses or ruthenium red-positive material occupy the wide space between the necrobiotic cells 


(disp). 
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in culture but thinner than that on the surface 
of cells transformed in vitro. 

Authors using the ruthenium-red_ tech- 
nique®?*** point out that the dye does not tra- 
verse intact plasmalemma but selectively 
stains the mucopolysaccharide cell coat of in- 
testinal microvilli, amoeba and bacterta. 

Our experiments confirmed that ruthe- 
nium red does not enter intact tumor cells 
that are alive at the time of fixation. As al- 
ready mentioned, deposits of ruthenium red- 
positive material could be observed only on 
the inner surface of pinocytotic vesicles. 
Therefore, it was possible to ascertain the 
pinocytotic origin not only of vesicles situ- 
ated near the cell surface from which they 
were detached but also of vesicles which had 
reached intracytoplasmic points some dis- 
tance from the surface of the affected cell. 

We did not observe nonspecifically located 
ruthenium red precipitates either in the cells 
or in the intercellular spaces of well-pre- 
served tumor tissues, but we did find con- 
spicuous accumulations of ruthenium-red 
deposits in the intercellular spaces near de- 
generating necrobiotic cells. The mucopoly- 
saccharide coat was usually discontinuous on 
or absent from the surface of necrobiotic 
cells, and such cells and their processes 
showed a higher rutherium red density than 
the surrounding cells. 

Particularly electron dense in the ruthe- 
nium red preparations, as compared to their 
surroundings, were the terminal portions of 
some cytoplasmic processes, which also ex- 
hibited fine granular structures. The density 
of these processes diminished quite markedly 
toward the main body of the cell, becoming 
equivalent to that of the intact cell plasma. 

One of the reasons for this increased den- 
sity may be that of ruthenium red, passing 
through the membranes of necrotic cells 
and the plasmalemma of damaged processes, 
gains access to the cytoplasm and is bound 
by its components. If this theory is correct, 
staining with ruthenium red would make 
possible electron micrographic distinction 
between cells (cell components) of good vi- 
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tality and those tending to become necrobi- 
otic. 

The experiments of Gasner and Ginsburg® 
seem to support a correlation between the 
loss of the glycoprotein-mucopolysaccharide 
cell coat and cellular degeneration. These 
workers observed that, when lymphocytes 
were deprived of surface carbohydrates by 
treatment with glycosidase, the reticulo-en- 
dothelial system sooner or later eliminated 
them from the circulation. This suggests that 
the integrity of the cell coat is essential to 
cell life. 


SUM MARY 


Investigation of the properties of the cell 
surfaces of two malignant ocular melanomas 
with Luft’s ruthenium red staining technique 
demonstrated that the surfaces of the tu- 
mor cells in both specimens were coated with 
a fairly even layer (14 to 20 nm) of the 
dye, suggesting the presence of an acid mu- 
copolysaccharide substance. This same ru- 
thenium-red positive material lined the inner 
surface of the membranes surrounding vesi- 
cles of pinocytotic origin. Intact cells showed 
no nonspecific staining or precipitated stain. 

The ruthenium red coat was absent from 
or discontinuous on the surface of damaged 
necrobiotic cells and cytoplasmic processes. 
Considerable quantities of ruthenium red- 
positive material accumulated in loose granu- 
lar or conglutinated, highly electron-dense 
masses in the intercellular spaces surround- 
ing necrobiotic cells. Necrobiotic cells and 
some processes extending far beyond the 
emitting cells displayed much stronger elec- 
tron density than intact cells. This phenome- 
non suggests that the limiting membranes of 
necrobiotic forms become permeable to ru- 
thenium red and that binding of the stain to 
the cell components results in increased elec- 
tron density. 
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REPORT OF A CASE OF TUBERCULOUS RETROBULBAR 
NEURITIS AND OSTEOMYELITIS 


Bruce W. Mirer, M.D., AND MARCEL FRENKEL, M.D. 
Chicago, Illinois 


Confirmed diagnosis of ocular tuberculo- 
sis is unusual today because of early detec- 
tion and effective treatment of pulmonary 
tuberculosis. 

The following unusual case report illus- 
trates that long continued follow-up in pa- 
tients with retrobulbar neuritis is necessary 
and that tuberculosis, like syphilis, may 
_ cause ocular disease which commonly is con- 

sidered idiopathic. This is the first known in- 


= Stance of histologically and bacteriologically 


confirmed tuberculous retrobulbar neuritis 
-< -with accompanying osteomyelitis. 


CASE REPORT 


J.B.R., a 45-year-old Negro welder, first visited 
the University of Illinois Eye and Ear Infirmary on 
November 11, 1968, because of decreased visual 
acuity in the right eye for the preceding two weeks. 
There was no significant family or past medical 
history and no history of ocular diseases or inju- 
ries. The patient did not smoke, drink, or take any 
medications. Visual acuity was RE: 4/200, and LE: 
20/20. Biomicroscopic, ophthalmoscopic, and neuro- 

_ ophthalmologic examinations of both eyes were 
-= negative. The right peripheral field was normal, but 
had a 10-degree central scotoma to a 6 mm/1000 
= mmired object (Fig. 1). The peripheral and central 
fields of the left eye were normal. Skull x-rays, in- 
cluding views of the sella turcica, were normal. 

The patient returned on November 21, 1968, re- 
porting better vision in the right eye, which was 
now 20/200. Central fields indicated a small central 
scotoma to a 3 mm/1000 mm red object in the right 
eye. The patient was seen by our neuro-ophthalmol- 
ogist on December 18, 1968. There were no neuro- 
logic deficits, but the right optic nerve showed early 
temporal optic atrophy. The impression was that of 
a retrobulbar neuritis, and the patient was treated 
with multivitamins. The patient returned on Janu- 
ary 23, 1969, with 3/200 vision in the right eye. A 
complete blood count was within normal limits and 
both VDRL and the fluorescent treponemal anti- 
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body absorption test (F TA-ABS) were nonreac- 
tive. The patient was continued on multivitamins. 

The patient returned on March 20, 1969, with un- 
changed visual acuity. The right optic disk showed 
definite temporal optic atrophy. Central fields (Fig. 
2) were repeated and showed a central scotoma, 
which extended to the temporal periphery in the 
right eye. The chest x-ray (Fig. 3) showed nonspe- 
cife patchy infiltrates in the right subclavicular 
area. Skull x-rays (Fig. 4) and tomograms (Fig. 
5) showed complete destruction of the right ante- 
rior clinoid process with no abnormal calcifications. 
Optic foramina views (Fig. 6) showed a loss of the 
lateral, superior, and inferior walls of the right op- 
tic foramen. Brain scan was normal. Blastomycin, 
coccidioidin, and first-strength purified protein de- 
rivative (tuberculous) skin tests were negative. 
Histoplasmin and brucellergen skin tests were posi- 
tive. 

On April 21, 1969, the patient was admitted to the 
Neurosurgical Service at the University of Hlinois 
Hospital. A bilateral carotid angiogram was nor- 
mal. A lumbar puncture was not performed, On 
May 8, 1969, a right frontal craniotomy was per- 
formed to rule out a tumor. Upon retracting the 
tight frontal lobe, the optic nerve and chiasm ap- 
peared to be normal and free of tumor. The right 
anterior clinoid was eroded, and the bone itself was 
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Fig. 1 (Miller and Frenkel). Right visual field on 
November 21, 1968, showing a central scotoma to a 
6 mm/1000 red target, right eye. 
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Fig. 2 (Miller and Frenkel). Right visual feld on 
March 20, 1969, showing the previous central sco- 
toma as well as a temporal field loss to a 6 mm/1000 
white object. 


fragile. There was no evidence of tumor at this 
point. A biopsy of the bone in this region was 
taken, The roof of the optic canal was then re- 
moved and the nerve was visualized to its entry into 
the orbit. The bone of the orbital roof was noted to 
be fragile and soft and was sent for histologic ex- 
amination (Fig. 7). Surrounding the optic nerve as 
it passed through the canal was a small, somewhat 
bluish tumor tissue, which was cultured and then 
removed as completely as possible with biopsy for- 
ceps and sent to pathology (Fig. 8). The patient 
made an uneventful recovery from surgery. 
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The microscopic appearance of the tissue sur- 
rounding the optic nerve (Fig. 8) revealed a 
chronic inflammatory reaction with round cell infil- 
tration. There were occasional eosinophils and giant 
cells seen, usually within compact granulomatous 
cell groupings. A diagnosis “consistent with but not 
diagnostic of histiocytosis X” was made, and the pa- 
tient received x-ray therapy totaling 1800 R over an 
18-day period. 

On June 6, 1969, a pathology report of the bone 
biopsies was received. The slide (Fig. 7) showed 
zones of bone resorption with replacement by 
fibrotic tissue. There was evidence of tubercles and 
loose collections of epithelioid cells surrounded by 
zones of lymphocytes. Several giant cells consistent 
with a typical Langhans pattern were noted within 
the epithelioid cell region. On the same day, the 
bacteriology department reported a positive culture 
for Mycobacterium tuberculosis isolated from the 
sheaths of the optic nerve at the time of surgery. 

Arrangements for transfer of the patient to the 
Illinois State Tuberculosis Sanatorium were made. 
The patient received a repeat skin test (1:1000 old 
tuberculin), which was unquestionably reactive. Re- 
peated sputum, gastric washings, and urine cultures 
were negative for acid-fast bacilli. The patient was 
treated with streptomycin, isoniazid, and pyridoxine. 
He was discharged on September 9, 1969. Despite 
our many attempts for further ocular evaluation, 
the patient refused to be re-evaluated by any oph- 
thalmologist. 


DISCUSSION 


This case illustrates a rare instance of his- 
topathologically and bacteriologically (cul- 
turally) proven tuberculous involvement of 
the sheaths of the optic nerve and cranial 
bone in a patient with retrobulbar neuritis. 
This is especially unusual in the absence of 
overt tuberculous meningitis. 


Fig. 3 (Miller and Frenkel). 
Posteroanterior view of the chest 
on March 20, 1969, showing a mini- 
mal infiltrate in the right subclavic- 
ular area. 
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There are many reports in the ophthalmic 
and neurosurgical literature of tuberculous 
meningitis with symptomatology referable to 
the optic nerve. Few of these reports have 
had histopathologic confirmation. Solitary 
tubercles of the optic nerve, papillitis, papil- 
ledema, optic atrophy, optico-chiasmatic 
arachnoiditis, and rarely, retrobulbar neuri- 
tis reflect the variety of tuberculous distur- 
bance of the optic nerve.’ Groenouw and 
Uthoff' reported optic neuritis in 25% and 
retrobulbar neuritis in 4% of patients with 


Fig. 5 (Miller and Frenkel), 
Posteroanterior tomogram of sella 
turcica on March 20, 1969, showing 
absence of right anterior clinoid 
process (arrow) and normal left 
anterior clinoid process. 
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Fig. 4 (Miller and Frenkel). Lat- 
eral view of skull on March 20, 
1969, showing destruction of right 
anterior clinoid process (arrow). 


tuberculous meningitis, most of whom were 
children. They cited previous reports that 
optic neuritis occurred in 31% of patients 
with tuberculous meningitis. Böke? recorded 
eight cases with optic neuritis and tubercu- 
lous meningitis. Of these, six patients had 
papulitis and two had retrobulbar neuritis. 
Blagojevic and Abrambosic!® reported on 
optic nerve lesions in 250 patients with tu- 
berculous meningitis. They felt that progres- 
sive descending atrophy or papilledema were 
seen more frequently than miliary tubercles 
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Fig. 6 (Miller and Frenkel). View of optic foramina on March 20, 1969. Left: Right optic foramen 
(arrows) shows destruction of the lateral, superior, and inferior walls. Right: Left optic foramen (arrow) 
is normal, 


of the choroid. The optic atrophy was able field defects such as concentric contrac- 
thought to be due to interstitial tuberculous tion or peripheral abnormalities with or 
neuritis and to optico-chiasmatic meningitis without scotoma. Mooney® reported 65 chil- 
with adhesions. Their patients showed vari- dren with tuberculous meningitis, 








“je. 7 (Miller and Frenkel). Section of roof of the right optic canal showing replacement of bone by 
fibrotic tissue, There is evidence of loose collections of epithelioid cells surrounded by zones of lympho-* 
cytes. Two Langhans giant cells (arrows) can be seen (hematoxylin-eosin, X400). 
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Fig. 8 (Miller and Frenkel). Section of tissue surrounding the right optic nerve. There is a round cell 
inflammatory reaction. Groups of epithelioid cells and occasional eosinophils are seen. A large Langhans 
giant cell (arrow) is seen near the center (hematoxylin-eosin, > 160). 


whom had ocular lesions. The two patients 
with “retrobulbar neuritis” were children, 
two and 15 years of age, who had normal 
fundi and no visual acuity. The operative re- 
port describes soft adhesions of the proximal 
optic nerves and optic chiasms. Most cases 
of reported tuberculous meningitis with op- 
tic nerve involvement are in the pediatric age 
range, where acuity and field testing are un- 
reliable or unattainable. 

Reports of histologically proven tubercu- 
lous involvement of the optic nerve exclusive 
of tuberculous meningitis are rare, De- 
Schweinitz and Shumway™ reported the 
pathologic findings of tuberculous invasion 
of the optic nerve in a patient whose initial 
tuberculous choroiditis led to posterior per- 
foration of the sclera with subsequent inva- 
sion of the optic nerve. Lamb® described a 
case of a blind eye with papillitis which was 
proven, after enucleation, to be tuberculous 
in nature. Dieffenbach™ reported a 23-year- 
old man with tuberculous pleurisy and bilat- 
eral papilledema. Autopsy showed caseation 
. of the left optic nerve only. Donahue” re- 
corded ocular findings in only 154 of over 


100,000 cases of pulmonary tuberculosis af- 
ter 25 years’ experience in a tuberculosis 
sanatorium, Of these 154 cases, only one 
case of tubercular optic nerve involvement 
was confirmed at autopsy. In none of the 
above reported cases is there any mention of 
cranial bone destruction. 

Curiously, the patient reported herein did 
not present with obvious systemic tuberculo- 
sis, Definite diagnosis could be made only 
after craniotomy and only with bacteriologic 
techniques. The original focus of tuberculo- 
sis can only be speculative in this case. 

Current theories for optic nerve involve- 
ment include contiguous spread, metastatic 
spread, and allergenic reaction. Ohashi 
presents interesting but inconclusive reports 
suggesting tuberculous allergy as the mecha- 
nism of optic nerve involvement, Konstas® 
reports only 43 cases of ocular fundus 
changes in 318 patients with pulmonary tu- 
berculosis, all of which were either retinal or 
choroidal in location. Rich and McCordock?* 
found evidence in 77 of 82 autopsies of pa- 
tients with tuberculous meningitis that this 
diffuse process did not result from hematog- 
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enous infection of the meninges, but stemmed 
from the discharge of bacilli into the cerebro- 
spinal fluid from adjacent older cerebral 
caseous foci. Whether the origin in our pa- 
tient is pulmonary or cerebral remains 
speculative. 


SUMMARY 


A 45-year-old Negro man presented with 
a two-week history of decreased vision in the 
right eye. Examination revealed a normal 
right optic nerve, a 10-degree central sco- 
toma and normal skull x-rays. Subsequently, 
progressive loss of vision was accompanied 
by a larger scotoma, temporal optic atrophy, 
and destruction of the right anterior clinoid 
and optic foramen. After craniotomy, a pre- 
sumptive diagnosis of histiocytosis A was 
made. Later, pathologic and bacteriologic 
studies demonstrated tuberculosis of the 
sheaths of the optic nerve and surrounding 
bone. Antituberculous therapy was initiated. 

This is the first known report of retrobul- 
bar neuritis with cranial bone destruction 
proven bacteriologically and pathologically to 
be of tuberculous etiology. Previous reports 
of “optic neuritis” and the theoretical patho- 
genetic possibilities of this situation are dis- 
cussed. 
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LACRIMAL SAC HEMANGIOPERICYTOMA 





NELSON GuRNEY, M.D., Tuomas CHALKLEY, M.D., AND 


RIcHARD O’Grapy, M.D. 


Chicago, Ilinois 


Tumors of the lacrimal sac are rare. To 
the 185 cases Radnót and Gall,’ collected 
from the literature in 1966, Farkas and 
Lamberson® added one case two years later. 
The majority of lacrimal sac tumors are ep- 
ithelial in origin and are malignant. This 
report is the first of a hemangiopericytoma 
of the lacrimal sac, a tumor of mesenchymal 
origin and of low malignant potential. 


CASE REPORT 


When this 41-year-old woman was first seen in 
November, 1969, she complained that her right eye 
had been tearing for four months and that she had 
been aware of a painless swelling just below the 
right medial canthus for two months. She claimed 
good general health and denied any history of in- 
fection, erythema, or drainage of the lacrimal sac. 

Examination revealed a firm, rubbery, immobile 
mass, approximately 1.0 em in diameter, just below 
the right medial canthus. Pressure over the sac 
failed to express any material, No obstruction was 
apparent upon irrigation of the sac. Facial and si- 
nus x-ray films showed no erosion or sclerosis of 
the bone, and a right dacryocystogram demon- 
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* Fig. 1 (Gurney, Chalkley, and O'Grady). A 1.6 by 
; ¥ s > 
0.5 cm lacrirnal sac mass exposed at surgery. 


Di 





Fic ? 
Ma da a 


(Gurney, Chalkley, and O'Grady). The 


tumor invades the stroma of the lacrimal sac wall. 
The overlying epithelium remains intact (hema- 
toxylin-eosin, « 40). 





Fig. 3 (Gurney, Chalkley, and O'Grady}. Whirl- 
pool arrangement of tumor cells is evident about 
slit-hke channels (hematoxylin-eosin, x150). 
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tig. 4 (Gurney, Chalkley, and O’Grady). Ma- 
jority of cells have spindle-shaped nuclei with 
prominent nucleoli (hematoxylin-eosin, X800). 
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strated no obstruction to the flow of dye. Even 
though the results of these special studies were neg- 
ative, we felt that an enlarging mass in the lacrimal 
sac area was sufficient indication for surgical explo- 
ration. 

Surgical isolation of the lacrimal sac revealed its 
dilatation. When the sac was opened, we found a 
mass (Fig. 1) 1.0 by 0.5 cm in size and apparently 
encapsulated. After the tumor was easily and totally 
excised from the wall, the sac was closed. 

Microscopic examination revealed a solid tumor 
replacing the lacrimal sac wall (Fig. 2). There was 
a fascicular or whirlpool pattern of growth (Fig. 
3) composed of cells with large spindle- and oval- 
shaped nuclei which exhibited chromatin clumping 
and prominent nucleoli (Fig. 4). Throughout the 
tumor were numerous small, capillary-like spaces 
(Figs. 2 and 3). Special staining demonstrated 








Fig. 5 (Gurney, Chalkley, and O'Grady). The cells proliferate external to reticulum 
sheaths of vascular spaces (S) (reticulin stain, 500). 
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growth outside the capillary reticulum sheaths 
(Fig. 5). The diagnosis of hemangiopericytoma 
was confirmed at the Armed Forces Institute of 
Pathology. 

The patient has remained free of symptoms for 


E months, and there has been no evidence of local 
©. recurrence or metastasis. 


DISCUSSION 


Hemangiopericytomas belong to a poorly 
defined group of tumors. Presumably they, 


as well as sclerosing hemangiomas and he- 
a -mangioendotheliomas, are vascular in origin. 
< They are particularly characterized by slow 


~ growth, local invasion, and late metastasis. 
-The stem cell is the pericyte, and prolifera- 
-tion is typically outside the reticulin fibers of 
-the capillaries.” This serves to differentiate it 
from the hemangioendothelioma which 
-grows within the capillary reticulin fibers. 

_ The tumor reported here was lined by the 


l e epithelium of the lacrimal sac, and it showed 


no gross or microscopic invasive tendency. 
The cell morphology and whirlpool pattern 
of growth external to the reticulin fibers 
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bordering capillary-like spaces was typical of 
hemangiopericytoma. 
SUMMARY 


In a 41-year-old woman with complaints 
of epiphora and swelling below the right 


medial canthus, the right lacrimal sac was 
found to contain a hemangiopericytoma. 
This is the first case of hemangiopericytoma _ 


of the lacrimal sac to be reported. 
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tion of patients is not required. In approxi- 
mately 10 minutes, the average medical stu- 
dent can teach himself to perform the cover 
test for strabismus. 
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COMBINED CRYOPROBE AND 
HEATED IRIS RETRACTOR 
FOR UNASSISTED ROUND 

PUPIL CATARACT 
CRYOEXTRACTION 


Nicwotas G. Dovuvas, M.D. 
Port Huron, Michigan 


Intracapsular cataract extraction by either 
forceps or erisophake lens delivery readily 
permits unassisted round pupil lens delivery 
by the surgeon. This is not true in round pu- 
pil cryoextraction, which frequently necessi- 
tates the presence of a skillful assistant. Cry- 
oextraction requires that an “open sky” tech- 
nique be used. The surgeon cannot retract 
both the cornea and the iris while delivering 
the lens. Current iris retraction techniques 
that do not require assistance have in com- 
mon the disadvantage of the iris still being 
retracted or hooked following lens delivery. 
At this possibly crucial point, closure must 
be delayed until the retracting appliance can 
be removed. 

An instrument for unassisted round pupil 
cryoextraction utilizes an adjustable heated 
metal iris retractor which is constructed of 
orthodontic silver alloy brace bands and 
wire, with silver solder joints, and is at- 
tached to the curved Amoil cataract cryo- 
probe (Figs. 1 and 2). The silver metal cone 
just proximal to the curved metal tip con- 


Reprint requests to Nicholas G. Douvas, M.D., 
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Fig, 1 (Douvas). Heated iris retractor. 


tains an electric heater whose effect at the 
probe tip is overcome by the freezing capac- 
ity of the probe tip while the high pressure 
carbon dioxide gas is permitted to flow. On 
the cessation of gas flow, thawing is rapid, 
aided by this cone which remains heated for 
a short period after the flow of the freezing 
gas is discontinued. Temperature of the 
heater is controlled by a rheostat. The heated 
iris retractor is fastened to the heater cone 
by means of a metallic band which serves to 
conduct heat from the heater cone to the re- 
tractor tip. Proximity of the retractor tip to 
the freezing probe tip is adjustable and held 
in proper alignment by the notch engaging 
the small elevated disk on the body of the au- 
toclavable Amoil probe. The iris retractor 1s 
slightly preheated by activating the freezing 
probe prior to lens delivery with the heater 
control set to maximum. This is accom- 
plished by momentarily activating the foot 
switch three or four times so as to maintain 
the yellow heater light in an on position im- 
mediately prior to lens delivery. Excessive 
heat does not result at the tip of the iris re- 
tractor. The surgeon elevates the cornea with 
one hand and with the other hand he is able 
to both retract the iris and deliver the lens. 
This is accomplished after enzymatic zonulo- 
lysis and absorption of excess fluid from 
within the anterior chamber by means of a 
cellulose sponge. 





Fig. 2 (Douvas). Heated iris retractor attached to 
curved Amoil cataract cryoprobe. 
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At the time of this report, the heated iris 
retractor has been successfully used in over 
100 round pupil intracapsular cataract cryo- 
_ extractions. Only one case of capsular rup- 
ture has occurred; an intracapsular result 
- was achieved, The hyaloid face was noted to 
cbe intact in 76% of the eyes at approxi- 
-mately 10 days after operation. There has 
been no incidence of vitreous loss in this se- 
ries. 


SUMMARY 


The combined cryoprobe and heated iris 
retractor permits unassisted round pupil cat- 
-aract extraction. With this new appliance the 
retracted iris is released during cataract ex- 
traction as the superior lens equator clears 
the sphincter. Wound closure is not delayed 
by the necessity of releasing an iris retrac- 
tion instrument that is still hooked within the 
eye, 


A NEW TYPE OF EVISCERATION 
IMPLANT 


Davin B. Sort, M.D. 
Philadelphia, Pennsylvania 


An implant* has been designed for use in 
evisceration procedures (Fig. 1). It consists 
of a 5 mm silicone sphere filled with a sili- 
cone gel. On the anterior surface of this 
sphere is a self-sealing silicone plate which 
precludes extrusion of the internal contents. 
The implant can be expanded with saline or 
an antibiotic solution to a size of 20 mm or 
larger (Fig. 2), and once expanded, the im- 
plant will retain its volume.? 
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* The expandable evisceration implants are manu- 
factured by the Dow Corning Center for Aid to 
Medical Research, Midland, Michigan, and may be 
obtained by writing directly to Ethel Mullison, 
Ph.D. 
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Fig. 1 (Soll). The expandable evisceration implant. 
METHOD 


A technique for evisceration in which the 
implant described is used and the cornea is 
retained is as follows: A conjunctival incision 
is made 3 mm superior to the limbus from 
the nine o'clock to the three o’clock position. 
The conjunctiva is then reflected posterior to 
the insertion of the superior rectus muscle. 
A 2 to 3 mm incision is made through the 
sclera parallel to the limbus and 1 mm ante- 
rior to the insertion of the superior rectus 
muscle and the choroid is exposed. A long 
cyclodialysis spatula is inserted and is used 
to separate the choroid from the scleral shell. 
The scleral incision is then enlarged both na- 
sally and temporally to a minimum of 5 mm 
in length. The choroidal contents are re- 
moved en masse. The interior of the scleral 
shell is inspected and all visible uveal tissue 
remaining is removed. 

The implant is placed within the scleral 
opening with a 30-gauge needle attached 
through the thickened anterior self-sealing 
plate. The implant remains attached to the 
30-gauge needle by friction. It then can be 
expanded to the desired size and will retain 
its expanded size when the needle is re- 
moved. Saline or an antibiotic solution may 
be used for the expansion. The implant will 
expand to an oval shape and should be posi- 
tioned so that the long axis is along the hori- 
zontal meridian. The scleral edges are then 











Fig. 2 (Soll). The evisceration implant being in- 
jected with a saline solution in order to expand it. 


closed by two or three interrupted 4-0 
chromic catgut mattress sutures. The closure 
is done so that the anterior scleral wall is im- 
bricated over the posterior scleral wall. The 
conjunctiva then is closed with 6-0 catgut su- 
tures. 

The use of a conformer is optional. A 
pressure bandage should be allowed to re- 
main in place for four to five days postoper- 
atively. 


DISCUSSION 


There is long-standing controversy be- 
tween surgeons who prefer enucleation and 
those who prefer evisceration, but both 
groups would agree on the cosmetic advan- 
tages of evisceration.2? The expandable im- 
plant can be used in cases in which the cor- 
nea is retained and also in procedures in 
which the cornea is removed, but if it is at all 
possible, it is my preference to retain the 
cornea. Even in corneal lacerations, the 
edges of the cornea may be sutured together 
following the removal of the contents of the 
globe and insertion of an expandable im- 
plant. A conjunctival flap can be used to 
cover the cornea if necessary. In order to 
successfully accomplish this, very often it is 
necessary to perform a 360-degree peritomy 
and undermine the conjunctiva for advance- 
ment. 

An advantage of this implant is that a 
smaller scleral opening is made when evacu- 
ating the contents of the globe and the im- 
plant may be tailored to fill the size of the 
scleral cavity. Another important advantage 
is that, when expanded, the implant is oval 
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rather than spherical. It is placed in a hori- 
zontal position within the scleral shell and 
thus affords transmission of a greater degree 
of horizontal movement to the prosthesis. 

In the four patients in whom this implant 
has been used, very satisfactory results were 
obtained. Postoperative reaction was mini- 
mal, comparable to that occurring when an 
evisceration is performed using a glass or 
methyl methacrylate sphere. No complica- 
tions ensued in three of the cases. In one el- 
derly patient, admitted with an acute en- 
dophthalmitis, an  evisceration was per- 
formed following antibiotic therapy, and the 
expandable implant was used. A scleral de- 
hiscence occurred which was easily repaired 
by slightly deflating the implant and reimbri- 
cating the scleral edges. The implant was re- 
tained without further complications. 


SUMMARY 


A new type of evisceration implant is pre- 
sented. One of the main features of this im- 
plant is that it is expanded with saline or an- 
tibiotic solution after being placed in the 
scleral cavity, and therefore, a smaller scleral 
incision is required when evacuating the con- 
tents of the globe. Since the implant is ex- 
panded after being situated in the scleral 
cavity, the size can be tailored to the individ- 
ual requirement. The implant is oval rather 
than round in its expanded state; thus, it can 
be positioned within the scleral shell in a 
horizontal position which gives better motil- 
ity to the prosthesis. 
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MEETINGS, CONFERENCES, SYMPOSIA 


Epirep By Tuomas CHALKLEY, M.D. 


BASCOM PALMER EYE INSTITUTE 
RESIDENTS’ DAY 

The Bascom Palmer Eye Institute held its 
sixth annual Residents’ Day on Thursday, 
June 4, 1970. A large gathering of alumni 
-and friends heard 25 presentations and dis- 
cussions, each 10 minutes long, by 16 resi- 
dents and nine clinical and research fellows. 
_Lee R. Duffner was chairman. A wide vari- 
‘ety of studies encompassing retinal disease 
and physiology, neuro-ophthalmology, stra- 
-bismus, external disease, glaucoma, and sur- 
“gery were presented. 
© Thomas Coulter evaluated patients with 
healed central serous choroidopathy by 
means of kinetic and static perimetry using 
the Tuebingen perimeter. While most of the 
patients had excellent vision at the time of 
this study, a number were left with paracen- 
tral scotomas after the acute episode had re- 
solved. 

The effect of intracranial pressure on the 
dynamics of retinal and choroidal circulation 
was demonstrated by Ernesto Rios Monte- 
negro, using fluorescein angiography and 
ophthalmodynamometry. Changes were ob- 
served in the venous circulation such as en- 
gorgement of retinal veins, increased venous 
pressure, and slowness of retinal and cho- 
roidal circulation. 

Sal J. Cantolino and Guy O’Grady pre- 
sented results of ophthalmic monitoring of 
oxygen administration in premature infants. 
Ninety-four infants were studied by daily 
indirect ophthalmoscopy, arterial oxygen de- 
termination, fundus photography, and in 
some cases fluorescein angiography. Results 
indicate that ophthalmoscopic monitoring of 
oxygen therapy in premature infants is not 
feasible, 

A histologic-fluorescein angiographic cor- 
relation of malignant melanomas of the 
choroid was conducted by Richard Flindall. 
It was shown that fluorescein patterns were 


~T 
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often due to extracellular factors. Different 
patterns were seen in tumors with overlying 
detachment, erosion through Bruch’s mem- 
brane, and other topographic features. 

Carmine Bedotto, recently returned from 
a year’s fellowship with Michael Bedford in 
England, discussed three cases of radiation 
retinopathy following the use of cobalt-60 
applicators in the treatment of malignant 
melanomas of the choroid. Fluorescein angi- 
ography revealed a spectrum of vascular oc- 
clusive phenomena which ranged from capil- 
lary to central retinal artery occlusion. 

The follow-up of a series of patients 
treated with photocoagulation for diabetic 
retinopathy was reviewed by A. R. Irvine. 
The results were found to be inconsistent in 
many cases, and the need for maintaining 
controls and treating only one eye was em- 
phasized. 

Helmut Buettner reported the retinal 
changes after deprivation of choroidal blood 
flow by histomorphology in the owl monkey. 
It was concluded that the choroidal blood 
flow is not only important for the photore- 
ceptor layer but also that the inner retina re- 
ceives nutrients from the choroidal circula- 
tion. 

Twelve cases of hypoplasia of the optic 
nerve were reviewed by Henry Ramseur. 
The importance of sedation or anesthesia in 
examining young children was described, as- 
sociated defects and neurologic consultation 
were discussed. Further papers of neuro- 
ophthalmologic interest were presented, 
Russell Harner evaluated two cases of pain- 
ful ophthalmoplegia associated with temporal 
arteritis, and stressed the need to consider 
cranial arteritis in the differential diagnosis 
of diplopia and painful ophthalmoplegia. 
Two cases with complete bilateral third and 
fourth cranial nerve palsies as manifesta- 
tions of basilar artery disease were presented 
by Ken Shutt. These cases had predomi- 
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nantly ocular findings without significant 
neurologic defects. Charles Israel examined 
a neurologic enigma with histopathology. 

Two hundred cases of orbital fractures 
were reviewed by O. E. James. In these, 
there was notable lack of postoperative com- 
plications and visual sequelae. Stephen Kul- 
vin presented a series of large-angle esotro- 
pias of over 40 prism diopters in which one- 
stage corrective procedures were used. It 
would appear that a planned complete cor- 
rection is justified as the first procedure. 

Two patients with sickle cell trait who de- 
veloped traumatic hyphemas and subsequent 
retinal artery occlusions were discussed by 
Henry Clayman. Bobby Shewmake con- 
ducted a preliminary study correlating the 
progress of visual field loss in open-angle 
glaucoma with the presence of hemoglobin S. 
Gary Wallace found a poor but definite cor- 
relation between the fall in serum osmolarity 
and the rise in intraocular pressure using the 
water drinking test. 

Joel Kramer reported on the visual out- 
come in 26 cases of intraocular foreign bod- 
ies. In five cases in which the foreign body 
came to lie in the anterior segment, visual 
acuity was ultimately 20/60 or better. In 21 
cases in which the foreign body came to lie 
in the posterior segment, only 60% achieved 
the visual acuity of 20/200 or better. A re- 
port of the continuation of a longitudinal 
study of pseudophakos and intraocular 
lenses was made by Roy Bresky. Ben Crow- 
der reported the continued good results in a 
series of anterior vitrectomies performed at 
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the time of vitreous loss at cataract extrac- 
tion, 

Convergence amplitudes in aniseikonia 
were measured by a phase-difference haplo- 
scope by David Hunter. A correlation was 
noted between normal phalic eyes, aphakic 
subjects wearing spectacle lenses, and pa- 
tients with intraocular lenses. Steve Charles 
reported initial work on the measurements 


of the early receptive potential in experi- 


mental retinal detachments in monkeys. Jo- 
hannes Vesper demonstrated the neuro- 
physiologic finding of discharge patterns of 
single retinal ganglion cells above the critical 
flicker frequency and the correlation be- 
tween stimuli and neuronal response. 

An iris organ culture system for the etio- 
logic study of anterior uveitis was reported 
on by David Tucker. Aqueous specimens are 
processed in vitro on human iris explants for 
the identification of virus. R. K. Forster ex- 
amined the initial results in the specific etio- 
logic incidence of neonatal conjunctivis at 
Jackson Memorial Hospital. 

Following the presentation of papers, the 
alumni association held a business meeting 
with the election of the following officers for 
the coming year: Gordon R. Miller, Presi- 
dent; James Major, Vice-President ; and 
Lee R. Duffner retained as Secretary-Trea- 
surer. The annual Residents’ Day dinner 
was held later at the Miami Springs Villas; 
informal speeches were made by departing 
residents and the meeting was concluded 
with remarks by Dr. Edward W. D. Norton. 

Richard K. Forster 
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GENETICS FOR 
OPHTHALMOLOGISTS 


The role of heredity in the etiology of ocu- 
-Jar diseases merits increased emphasis in the 
: light of recent advances in medical genetics. 
-In the past, ophthalmologists and many other 
specialists have sometimes classified herita- 
ble disorders as rare forms of “chronic dis- 
eases,” having little more than curiosity 
value and virtually no prospect for success- 
ve ful therapy or prevention. This attitude is no 
longer. defensible in view of our increasing 
ability to detect, treat, and prevent the mani- 
festations of a growing number of genetic 


defects. Because the ocular manifestations of 
genetic diseases often lead patients to consult 
the ophthalmologist first, he should be famil- 
iar with current diagnostic and therapeutic 
developments relevant to this category of eye 
diseases. 

Although most inherited entities with ocu- 
lar abnormalities are individually rare, in the 
aggregate they are responsible for a major 
proportion of eye disease. According to esti- 
mates by the National Society for the Pre- 
vention of Blindness, about 5.6% of all 
blindness in the United States in 1962 had a 


directly hereditary basis. A genetic etiology = 
767 
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was considered responsible for the visual 
handicap in 24.8% of blind persons under 
five years of age and in 15.9% between the 
ages of five and 19 years. Based upon exami- 
nations of 776 blind children under 20 years 
of age in England and Wales (approxi- 
mately 25% of the total number in 1963), 
Fraser and Freidmann? estimated that ge- 
netic defects were directly responsible in 
50% of cases. However, all of these must be 
considered minimum estimates. Since these 
data were accumulated, the number of recog- 
nized heritable syndromes has been growing 
at an annual rate of eight to 10% and many 
other ocular anomalies are no doubt caused 
by as yet unrecognized polygenic systems 
that are expressed as multifactorial traits, 

The remarkable progress in molecular and 
cytologic genetics of the last 20 years has 
greatly increased our understanding of the 
mechanisms by which abnormal genes and 
chromosomes produce disease. The physical 
organization and the chemical properties of 
the gene are now well known, the genetic 
code has been broken, and the biochemical 
steps by which genes are duplicated and the 
manner in which the code is translated into 
the myriad of gene products have been 
worked out in detail. We are even beginning 
to understand how some genes are regulated 
by means of activation and suppression. In 
fact, our knowledge of the genetic material 
and its function is becoming so precise that 
it has recently become possible to synthesize 
a single gene in vitro. 

In 1959, only 12 years ago, the first hu- 
man disorder associated with a characteristic 
morphologic chromosomal aberration was 
described and since then a dozen such associ- 
ations have been recognized. Although the 
molecular organization of chromosomes is at 
present poorly understood, and morphologic 
alterations cannot be correlated precisely 
with the manifestations of clinical disease, 
techniques such as cell hybridization, dele- 
tion mapping, and electron microscopy hold 
great promise. Similar methods will probably 
be utilized in linkage studies also, but the hu- 
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man linkage map is already taking shape by 
utilizing new marker systems as rapidly as 
they are discovered. Successful tissue cul- 
ture of cells from a variety of human tissues 
—combined with autoradiography, differen- 
tial staining, selective cloning, and biochem1- 
cal analysis—has opened new possibilities 
for the detection, study, and treatment of af- 
fected individuals and of asymptomatic car- 
riers of genetic aberrations. 

The therapeutic potential generated by our 
enhanced understanding of genetic mecha- 
nisms offers hope to selected individuals. Di- 
etary modifications can eliminate some of the 
manifestations of several inborn errors of 
metabolism as in, for example, galactosemia 
and phenylketonuria. Recent reports raise 
the possibility that in Bassen-Kornzweig dis- 
ease (abetalipoproteinemia), Fabry’s disease, 
and in some mucopolysaccharidoses, supply- 
ing a missing circulating factor might de- 
crease the severity of disease. In disorders 
producing dolichomorphism or brachymor- 
phism, endocrine therapy has been beneficial 
in some patients. 

These approaches, however, only amelio- 
rate the manifestations of disease and leave 
uncorrected the defect in the genetic mate- 
rial. As yet, we lack much of the knowledge 
and technical skill required to practice “ge- 
netic engineering’’—~1.e., actually changing the 
genes—either to eliminate defects or to pro- 
duce individuals with more “desirable” phe- 
notypic characteristics. Somatic or germ-cell 
alterations of DNA, ex utero selective fertil- 
ization and the use of foster mothers for ges- 
tation, selective transfer of mutations, and 
asexual reproduction by “cloning” have been 
suggested as possible techniques among oth- 
ers; but prospects for their successful appli- 
cation on any practical scale at present are 
dim and they are unlikely to play a signifi- 
cant role in the reduction of genetic abnor- 
malities in the near future. 

Fortunately, another approach, that of 
prevention, promises both immediate and 
wide applicability. The development of safe 
and accurate prenatal diagnostic techniques 
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for both metabolic and chromosomal disor- 
ders allows detection of defects in the first 
and second trimester of gestation. Amnio- 


©- eentesis between the 13th and 18th week of 


- gestation can be used in certain types of 
high-risk pregnancies to obtain fetal cells for 
_ direct karyotypic or biochemical diagnosis. 
In this manner, such parents can select 
healthy offspring by carrying to term only 

those fetuses that are not genetically af- 
_ fected. The same technique can also be used 
for the indirect detection of high-risk fetuses 
who may carry X-linked recessive mutations 
< or who perhaps have an abnormal gene 
_ closely linked to a clinically harmless 
o “marker” gene. Such studies enable the 
ae physician to provide gentic counseling with a 
-precision never before possible. To date this 
_ approach has been safely utilized in 10 ge- 
netic disorders and has provided useful in- 
formation not only for parents who already 
have one or more affected offspring, but also 
for siblings and other relatives of affected 
individuals. 

The availability of these techniques places 
the responsibility for their utilization upon 
physicians of every specialty. Population 
growth, widespread publicity, increasing 
© availability of quality medical care, and lib- 
- eralized abortion laws are combining to cre- 
ate demands of more widespread application 
of genetic knowledge to clinical problems. 
Since the supply of medical geneticists is 
limited, other physicians also need to acquire 
sufficient knowledge of basic genetics in or- 
der to provide proper counseling and thera- 
peutic advice. Because medical genetics has 
only recently been added to the medical 
school curriculum, most physicians will need 

to seek the necessary training in postgradu- 
-ate courses. 

At its 1971 meeting in Las Vegas, the 
American Academy of Ophthalmology and 
-< Otolaryngology will provide an excellent op- 
portunity for members to familiarize them- 
-selves with the clinical aspects of medical ge- 
netics. A special symposium, organized by 
Morton Goldberg, will emphasize the basic 
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principles as well as current diagnostic and 
therapeutic techniques. This brief survey of 
the field should serve as an excellent re- 
fresher or introduction to both theoretical 
and practical facets of heritable diseases. 
For those desiring more specialized clinical 
knowledge, the one-hour course in clinical 
genetics, organized and taught by Bruce 
Spivey, will again be available, and will be 
lengthened to three hours with instruction by 
additional faculty. In the course, emphasis 
will be placed upon the role of genetics in 
clinical ophthalmology, with the greater part 
of the discussion devoted to basic principles 
and their application to patients with herita- 
ble ocular disorders. 

Because of increasing specialization and 
advances in all areas of medicine, the need 
for continuing education among practition- 
ers of every specialty has never been greater. 
The genetic programs sponsored by the 
Academy will offer an unusual opportunity 
for ophthalmologists to bring themselves up- 
to-date in a field of growing clinical impor- 
tance. 

Harold Cross 
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INTERNATIONAL ASSOCIATION 
FOR THE PREVENTION OF 
BLINDNESS 


For over four decades, there has existed 
an organization dedicated to the prevention 
of blindness throughout the world. This is 
the International Association for the Pre- 
vention of Blindness. Facing 15 million 
world blind today, and 30 to 50 million blind 
by the end of this century, its problems may 
seem unsurmountable. Yet, a beginning has 
been made. 

The overwhelming scope, the humanitar- 
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ian, the economic, and the social aspects of 
the problem attracted energetic leaders in in- 
ternational ophthalmology from five conti- 
nents. Hundreds of them have joined with 
scores of organizations to form the individ- 
ual and institutional memberships of the 
IAPB. Solutions have been sought, informa- 
tion exchanged and projects started. Yet, in 
the magnitude of the problem, what has been 
done seems hardly visible. 

What has been accomplished is the recog- 
nition of the problem of world blindness and 
the creation of an organization to deal with it. 
What is still needed are the funds, man- 
power, determination, and international 
cooperation to do the job. 

During the past year the IAPB has reor- 
ganized itself for its new direction. As a first 
step the World Health Organization was 
called upon to expand its effort in the field 
of blindness, particularly the fact-gathering 
and coordinating functions for which it is so 
well suited. 

In 1970 the Association participated in the 
first International Congress for Regional 
Ophthalmology concerned primarily with the 
delivery of eye health care services to the 
newly developing countries. In 1971 it will 
take an active part in a congress for the pre- 
vention of blindness in the Middle East. In 
April, 1972, in Auckland, New Zealand, it 
will cooperate with the Asia Pacific Acad- 
emy of Ophthalmology in another congress 
on the prevention of blindness in the coun- 
tries of Asia and the Pacific. 

The IAPB continues to expand its cam- 
paign of eye health education of the public, 
of legislation relating to ophthalmologic 
problems, and the prevention of blindness 
caused by socioeconomic conditions such as 
poverty, hunger, and poor sanitation. It is 
enlisting additional cooperation of industry 
and labor as well as eleemosynary founda- 
tions and agencies. It is continuing to 
strengthen and support existing societies for 
the prevention of blindness and encourages 
the formation of new ones in the newly de- 
veloping countries. 
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As the prevention of blindness is a social 
problem, the IAPB consults with and ad- 
vises interested health ministries, social 
agencies, departments of agriculture, cham- ' 
bers of commerce, service organizations, 
nonsectarian, religious and civic groups. 

It is prepared to cooperate with heads of 
state, especially in the newly developing 
countries, health ministers, legislators, oph- 
thalmologists, physicians, nurses, social 
workers, school teachers, experts in the field 
of sanitation, safety and illuminating engi- 
neering, nutrition, rehabilitation and allied 
disciplines. r 

The basic aims of the association are to 
find the means for all countries to share 
more fully in the advancements of modern 
medical knowledge that can prevent needless 
eye disease and blindness ; to restore sight of 
the blind throughout the world, and to im- 
prove the biologic, social, and physical envi- 
ronments that are so often the underlying 
causes of blindness. 

The IAPB recognizes the great potentials 
of paramedical personnel in all of these ef- 
forts. 

The IAPB actively solicits the member- . 
ship of all ophthalmologists who find these > 
problems challenging and interesting. Any- 
one who feels that his knowledge, energy, 
money, time, and compassion can further the 
purposes of the IAPB is invited to contact 
the Secretary General: Dr. Wiliam John 
Holmes, 280 Alexander Young Building, 
1013 Bishop Street, Honolulu, Hawaii 
96813, U.S.A., or the secretaries of the Pan 
American Association of Ophthalmology, 
the European Society of Ophthalmology, the 
Afro-Asian Congress of Ophthalmology, 
and the Asia Pacific Academy of Ophthal- 
mology. 

Frank C. Winter 
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CORRESPONDENCE 
INTRAVENOUS FLUORESCEIN EFFECTS _ 


"+ Editor, 


American Journal of Ophthalmology : = 


Inasmuch as fluorescein angiography is 
widely used by ophthalmologists, they may 
be interested in what is perhaps a relatively 
unknown finding. 

Within an hour following intravenous ad- 
ministration of fluorescein, a routine urinal- 
ysis will indicate protein (heating, 10% ace- 
tic acid) and be positive for reducing sub- 
stances (Benedict’s test). The latter effect 
may persist four to five days. - 

John J. Weiter.. 
Chicago, Ilinois ` 


LESTER’S LINE IN HOOD SYNDROME ‘°° 


Editor, 
American Journal of Ophthalmology: 


The article “Lester’s Line in Hereditary 
Osteo-onychodysplasia,” by R. Richard 
Flickinger and Bruce E. Spivey (Arch. 
Ophth. 82:700, 1968) was brought to my. at- 
tention after my article, “Hereditary Osteo- 
onychodysplasia” (70:604, 1970) was sub- 
mitted to the JOURNAL for publication. It 
was my oversight not to change the manu- 
script and recognize the important contribu- 
tion of these authors, presenting proof that 
the iris anomaly originally described by Les- 
ter in 1936 is not a valid part of the HOOD 
syndrome. a 

H. David Fenske 
South Haven, Michigan 


EXAMINING INFANT EYES 


Editor, 
American Journal of Ophthalmology : 

Who has not been caught unprepared to 
examine the eyes of an infant, finding him- 
self successful only in everting the tarsus of 
the upper eyelid and yet still unable to see 
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the anterior aspect of the eye. I have found 
an ordinary paper clip can be fashioned in a 
moment to act as a speculum that permits 
easy examination with the minimum trauma. 
Naturally, it can also be used in adults when 
the eyelids are too swollen to permit exami- 
nation otherwise. 

Alfred L. Joseph 
Ei Port of Spain, Trinidad 
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- BOOK REVIEWS 
PROGRÈS EÑN. OPHTALMOLOGIE. Edited by 
Louis Paufique. Paris, France, Editions 
Medicales-Flammarion, 1968. Clothbound, 
488 pages, index, 145 figures in black and 
white, —— 


Under the able editorship of Prof. Louis 
Paufique, 16 topics are discussed entirely by 
French ophthalmologists, most of whom are 
connected with the ophthalmic faculties of 
the universities and clinics of Nantes and 
Lyon. The-title of the book is not be con- 
fused with the well-known review series ed- 
ited by Prof: Streiff. This one is a part of 
the collection: “Progres de la Medicine,” 
under the direction of Profs. Valley-Radot 
and J. Hamburger. Four volumes of this 
valuable collection have already appeared. 
They are on hematology, urology, infectious 
pathology, and rheumatology. 

The subjects covered in the present vol- 
ume are infectious, viral, and parasitic dis- 
eases ; strabismus; problems posed by enucle- 
ation, evisceration, exenteration, and differ- 
ent materials for prosthesis (very good, 
tool) ; glaucoma; plastic surgery ; ocular com- 
plications of general therapeutics (notewor- 
thy); optics; the techniques of electroretin- 
ography and electro-oculography ; antibiotics 
and chemotherapy; the lens (very good); 
retinal detachment (emphasis on the Paufique 
approach, and commendable) ; anesthesia in 
ophthalmology ; surgery of the cornea ; lacri- 
mal apparatus ; modern ophthalmodynamom- 
etry (most informative); and ophthalmo- 
logic genetics (a most important field today). 


772 AMERICAN JOURNAL OF OPHTHALMOLOGY 


The book is designed by the French and 
for the French. It is interesting, therefore, in 
that it gives us a broad view of the thinking 
of the excellent French school of ophthal- 
mology. The approaches to each section are 
sound and contain some very practical ideas 
that are of use to us. 

The illustrations are in black and white 
and are satisfactory. There is an excellent 
index. There are no English summaries. 

Derrick Vail 


MANAGEMENT OF PATIENTS WITH SUB- 
NORMAL VisiIon. By Gerald Fonda. St. 
Louis, Mosby, 1970. Clothbound, 167 
pages, 114 black and white figures, ques- 
tions and answers, references, index. 


$13.00 | 


This book is a practical dissertation on the 
clinical management of the patient with sub- 
normal vision. It is full of common-sense ob- 
servations derived from the patients seen 
personally by the author. Emphasis is placed 
on the fact that if ophthalmologists become 
familiar with a few basic optical aids, many 
patients can be satisfactorily fitted. The au- 
thor stresses the fact that optical aids are 
primarily of use in helping the strongly mo- 
tivated patient to read; they are seldom of 
use in helping to improve distance vision. 
And finally he advises that the device which 
is most practical for the patient and easiest 
for him to use is the one which should be 
prescribed. 

I have only one point of disagreement 
with Dr. Fonda. He finds large-type print of 
little use; my experience has been that while 
patients with poor vision, who wear optical 
aids of one type of another, can read mate- 
rial printed in usual type, they can read 
large-type material more easily and more rap- 
idly. 

The book is crammed full of useful infor- 
mation and is highly recommended. 

Daniel Snydacker 
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OCULAR EXAMINATION, BASIS, AND TECH- 
NIQUES. By Arthur H. Keeney. St. Louis, 
Mosby, 1970. Clothbound, 272 pages, 
black-and-white illustrations, subject in- 
dex. $15.25 


The ideal teaching situation is said to be 
a log with the teacher on one end and the 
student on the other. Some books play the 
dull roll of the log; this one does not. The 
author has raised the readability of “ocular 
examination” to an interesting level by citing 
many disease entities at every opportunity to 
prove the “why” of that portion of the ex- 
amination. Another tactic successfully pur- 
sued by the author is that of a father-son 
talk, with the father implying that his art is 
more than the son’s science, and, if the son 
will just stop fidgeting, the father will ex- 
plain the whole thing. 

The author has carefully directed the con- 
tents of the book toward those items which 
he must consider important and not covered 
elsewhere, while leaving out details of some 
usually considered important portions of the 
ocular examination, A vivid example is the 
10 pages (pp. 3-12) on the setting up of ex- 
amination rooms, including such precise in- 
formation as the color of the washroom walls 
—but only one sentence each is allotted to 
the flare and the cell in the anterior chamber 
(p. 140). Some of the far-from-routine tech- 
niques are also mentioned such as thermog- 
raphy and ultrasonography. 

Some, including this reviewer, may object 
to the reference technique: “. .. the follow- 
ing classification (Keeney, 1968),” with no 
further referencing in the book. The student 
who wishes to expand upon details in the 
book has either to do a bibliographic search 
or find another appropriate reading in the 
“additional reading” cited at the end of the 
book, 

Despite this reviewer’s several criticisms, 
the book fills a void in the new resident’s 
orientation and 1s a good review for any oph- 
thalmologist. The book uses too much oph- 
thalmic jargon to be the first text for æ 
resident, but within a few weeks on any 
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ophthalmic service a resident. could E this , 


book with interest and benefit. -; 4 : 
Robert D. Reinecke 


1 | 
SYNDROMES EN OPHTALMOLOGIE (Guide- 

Dictionnaire). By Maurice P. Ravault. 

Paris, Doin Deren, 1970: Clothbound, 420 

pages. 

This guide does not limit itself to describ- 
ing various ophthalmic syndromes. It also 
lists eponymic signs and phenomena such as 
Bell’s phenomenon and describes. Bergmeis- 
ter’s papilla. In this sense this work might 
more appropriately be called “Eponyms in 
Ophthalmology.” _ 

Since most classic syndromes and eponyms 
are listed, the book has some usefulness, 
clinically, in helping the physician. focus upon 
an anomaly which he perceives but which he 
cannot immediately classify. In an appendix, 
tables organized on the basis of ocular symp- 


.toms permit the retrieval of a specific- syn- 


drome. Another set of tables classifies dis- 
turbances by anatomical systems such as 
disorders of the orbit or of the optic nerve, 
while another groups diseases generically 


such as cranidfacial dysostoses and first arch 


syndromes, neuromuscular disturbances. 
Within its limited context, this little book 
has merit. | 
Marcel Frenkel 


Tue Low VISION PATIENT, CLINICAL Ex- 
PERIENCE WITH ADULTS AND CHILDREN. 
By Eleanor E. Faye. New York, Grune & 
Stratton, 1970. Clothbound, 237 pages, 
subject index. $9.75 


This book will be of interest primarily to 
technicians and workers for the visually 
handicapped who are not physicians, al- 
though there are some parts of it which con- 
tain interesting tips on management for the 
ophthalmologist. There are four sections: 
Clinical Definitions, Subnormal Vision in the 
Adult, Subnormal Vision in the Child, and 
the Appendix, which presents a statistical 
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R 6000 patients seen on the Low 
Vision 1 Sérvice of the New York Association 
for the Blind; 

Chapter~12 on the clinical application of 
visual aids- contains a good deal of useful 
information for the ophthalmologist who has 
no experience in prescribing visual aids. Most 
of the other information, including the nearly 
40 pages of Chapter 13 on characteristics of 
basic eye conditions, is so simplified that it 
brings nothing new to the ophthalmologist. 

The appendix is of greater value. It is un- 
fortunate that the classification of causes of 
severe vision impairment and blindness was 
modified from the classification of the Na- 
tional Society for the Prevention of Blind- 
ness. The statistics based on the modified 
classification have lost a good deal of their 
comparative value. There is a useful list of 
equipment necessary for the establishment 
of a low vision clinic, together with the 
source from which the various items can be 
obtained. 
Hn Daniel Snydacker 


CoLor BLINDNESS: AN EVOLUTIONARY 
APPROACH. By Ricardo Cruz-Coke, edited 
By I. Newton Kugelmass. Springfield, 
Thomas, 1970. Clothbound, 156 pages, 
subject index, 11 pages references, index, 
40 black dnd white figures. $8.75 


The purpose of this book is described as 
“an attempt-to understand color vision of 

human species based on evolutionary 
theories. ... Another purpose in writing this 
book is to give medical doctors a look at 
some of the new a ace approaches to 
medicine. ..-.” 

The pest three oie: are concerned: 
with basic concepts of colorimetry, a discus- 
sion on visual pigments, and some theories 
of color vision. The author uses extensive 
quotation from a variety of sources in an at- 
tempt to avoid error or misrepresentation. 
As a result, the flow of information at times 
seems choppy and the reader does not ac- 
quire a basic feeling for. the foundations of 
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color vision and color theory. Chapters four 
and five contine with a discussion of congen- 
ital color blindness and the tests used to di- 
agnose the protan, deutan, and tritan defects. 
The latter chapters are thorough in their 
presentation of data, and the discussion of 
the pseudoisochromatic tests and color chips 
is particularly good—it describes how these 
tests were designed by making use of the co- 
lorimetric performance of the color-blind ob- 
servers. i 

A good discussion of the genetics of sex- 
linked congenital color blindness is pursued 
in chapters six and seven. Chapter six pre- 
sents basic material, and chapter seven, per- 
haps the best and most exciting chapter, con- 
siders the concept of polymorphism. The 
high occurrence of the sickle-cell gene in Af- 
rica, and G-6-P-D deficiency in regions 
where malaria is endemic are given as exam- 
ples of polymorphism (the G-6-P-D as an 
example of X-linked polymorphism). The 
author then attempts to apply the concept of 
polymorphism to X-linked color blindness. 
While this approach is fascinating, hard data 
are not available and the author must come 
to the disappointing conclusion that although 
color blindness in man is “submitted to 
strong selective forces,” it is not at all clear 
what advantages of color blindness might 
have led to stable polymorphism. 

The final chapter is concerned with dis- 
ease and acquired color blindness.The dis- 
cussion of the common forms of color de- 
fects associated with retinal disease is over- 
simplified. The chapter concludes with a dis- 
cussion of the high frequency of blue-yellow 
confusions associated with alcoholism. This 
discussion suffers (a) because of a contro- 
versy in the literature concerning the exis- 
tence of a genetic linkage between color de- 
fect and alcoholism, and (b) because of the 
confusion introduced by continually relating 
statistics on the red-green defects to the al- 
coholism—color defect problem. The author is 
unable to demonstrate that the blue-yellow 
color defect associated with alcoholism is 
anything but an acquired defect. 
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This book contains many typographical 
errors and a number of minor factual errors. 
Some of the material, particularly in the be- 
ginning chapters, is better covered in other 
texts. The discussions of X-linked inheri- 
tance and polymorphism, which seem to be 
the main interests of the author, are the most 
interesting sections of the book. 

Joel Pokorny 


CORNEAL AND EXTERNAL DISEASES OF THE 
Eye. Edited by Frank M. Polack. Spring- 
field, Thomas, 1970. Clothbound, 383 
pages, author and subject indices, black 
and white illustrations. $24.00 


In order to facilitate the interchange of re- 
cent experimental and clinical investigations 
between ophthalmologists and to learn more 
about geographic differences in ocular dis- 
ease and new surgical procedures, and to ac- 
quaint colleagues sharing similar interests, a 
symposium was held by outstanding ophthal- 
mologists of South, Central, and North 
America. The results of their deliberations 
were presented in this compilation of clinical 
and research papers. The symposium was 
sponsored by the Department of Ophthal- 
mology, University of Florida, The presen- 
tations are uniformly informative. 

The information covered deals largely 
with subjects in which knowledge has been 
acquired recently, such as diagnosis and 
treatment of bacterial, viral, and fungus in- 
fections of the cornea, as well as parasitic in- 
fections and therapy. Subjects of corneal en- 
dothelial permeability, viability of corneal 
tissue, collagenase, and the role of allergy in 
the development of keratoconus are covered. 
Up-to-date status of epikeratoprosthesis, 
corneal adhesives, soft contact lenses, are 
discussed. Latest advances in grafting and 
microsurgery of the cornea, with thorough, 
open discussions are included. All is well ed- 
ited and provides pleasant reading. There is 
an appendix which deals with intraocular 
pressure after penetrating keratoplasty, bio; 
preservation of corneal tissue for penetrat- 
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ing keratoplasty, and the bacteriologic study 
of ocular infection. Material published in 
this book includes most of the papers pre- 
sented ‘as well as roundtable discussions 
which took place during the 24% days of ac- 
tive meetings. The appendix consists of ma- 
terial which is not included in the four spe- 
cial sections, but that the editor felt pertinent 
to the subjects discussed in the symposium. 
This symposium did facilitate interchange of 
recent experimental and clinical investiga- 
tion between North, Central, and South 
American ophthalmologists. Since Spanish- 
language journals tend not to be well circu- 
lated in non-Spanish speaking countries; 
thus, much information which otherwise 
would be lost to the North Americans has 
been recovered by this edition, There are 
many excellent diagrams, photographs, and 
histologic sections. These 42 chapters cover 
the area of diagnosis and treatment of bacte- 
rial and viral infections of the cornea, para- 
sitic infections of the eye and their treat- 
ment, as well as surgical techniques, in en- 
lightening fashion. 
Irving H. Leopold 


A TEXTBOOK oF X-Ray DIAGNOSIS, VOL, 1. 
THE Heap and Neck, Edited by S. Coch- 
rane Shanks and Peter Kerley, Phila- 
delphia, Saunders, 1970. Clothbound, 688 
pages, 679 illustrations, index. $21.00 


The editors have expanded the subject of 
x-ray diagnosis into six volumes, the first 
volume dealing with five major topics, the 
central nervous system, the teeth and jaws, 
the eye, the paranasal sinuses, and the tem- 
poral bone and ear. Six authors have con- 
tributed to the 30 chapters of these sections 
in the first volume. As with many European 
texts, the x-ray illustrations demonstrate the 
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lesion with the most dense portion of the ob- 


ject being radiographed as the darkest part 


of the illustration; this makes interpretation 
of the illustration somewhat difficult to un- 
derstand, particularly from the standpoint of 
pattern recognition. 

The chapter on the eye discusses the radi- 
ographic technique of foreign body local- 
ization in great detail. In addition, a brief 
mention is made of a contrast technique for 
outlining the tear ducts and methods of radio- 
graphing calcification in the globe. Some of 
the more sophisticated techniques of evaluat- 
ing the orbital commons have not been devel- 
oped. There is no mention of Jamography of 
the orbit nor any discussion of arteriography 
of the orbital contents. 

Likewise, laminography of the temporal 
bone has not been discussed in detail and 
some of the newer techniques of x-ray diag- 
nosis in the head and neck have not been de- 
veloped. 

Orbital phlebography is mentioned in a 
separate chapter with one illustration of an 
orbital varix. 

Although radioscanning for tumors in the 
head and neck has become an important con- 
sideration, the chapter on brain scanning 
does not develop the subject in depth. The 
chapters on the teeth and jaws are extremely 
well illustrated and the text nicely compli- 
ments the illustrative material in this portion 
of the text. 

For an ophthalmologist wishing to have 
some knowledge of the x-ray appearance of 
the orbit and the associated skull, this text- 
book would be a helpful addition to his li- 
brary. However, the newer techniques of 
Roentgen diagnosis of the head and neck 
have not been fully developed in this text. 

Melvin Griem 
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EPISODIC UNILATERAL MYDRIASIS IN OTHER- 
WISE NORMAL PATIENTS. Hallett, M. and 
Cogan, D. G. (Howe Laboratory of Oph- 
thalmology, Harvard University Medical 
School, and Massachusetts Eye and Ear 
Infirmary, Boston), Arch. Ophth. 84:130- 
136, Aug., 1970. 

Eight patients, who are otherwise normal, 
presented with a clinical syndrome of episodic 
unilateral mydriasis. Episodes are of various 
lengths in different patients and occur at ran- 
dom intervals. Head pain and blurring of vi- 
sion are typical. There is no ocular muscle 
palsy or lid involvement. Prognosis appears 
good. There are various syndromes which in- 
clude the feature of episodic unilateral my- 
driasis. (1 table, 26 references )—Authors’ ab- 
stract 


ACQUIRED BILATERAL SUPERIOR OBLIQUE 
MUSCLE PALSY. Chapman, L. I., Urist, M. 
J., Folk, E. R. and Miller, M. T. (Depart- 
ment of Ophthalmology, University of Il- 
linois at the Medical Center, 1853 W. 
Polk St., Chicago 60680), Arch, Ophth. 
84 137-142, Aug., 1970. 

Six cases of acquired bilateral superior 
oblique muscle palsy are presented showing their 
characteristic history and findings. The possi- 
ble site or sites of the lesions necessary to pro- 


duce these palsies are discussed. (6 figures, 1 
table, 5 references )—-Authors’ abstract 


SPONTANEOUS FOVEAL DIPLOPIA WITH PE- 
RIPHERAL FUSION. Crone, R. A., van de 
Gaer,.L. and Bonants, E. L. M. (Adadem- 
isch Ziekenhuis, Universiteit van Amster- 
dam, Wilhelmina Gasthuis, Eerste Hel- 
mersstraat 104, Amsterdam-Oud west, 
Netherlands), Arch. Ophth. 84:143-147, 
Aug., 1970. 


Two cases of convergent microstrabismus 
with spontaneous foveal diplopia were seen in 
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which the angle of anomaly in the retinal pe- 
riphery was different from the one that existed 
in the retinal center. An explanation has been 
given of the genesis of this clinical entity. The 
existence of two angles of anomaly is of im- 
portance for the theory of abnormal retinal 
correspondence. (4 figures, 14 references )— 
Authors’ abstract 


BACTERIAL CULTURES FROM DONOR CORNEAS. 
Buxton, J. N. and Brownstein, S. (New 
York Eye and Ear Infirmary, 310 E. 14th 
St, New York), Arch. Ophth. 84:148- 
150, Aug., 1970. 


One hundred donor eyes were removed with 
aseptic precautions and bathed in a solution of 
thimerosal before corneal grafting. With this 
treatment, there was an incidence of only 22% 
positive bacterial cultures, one-half of which 
were considered potentially pathogenic. This 
suggests that thimerosal is an effective anti- 
bacterial agent. Antibiotic solutions, in partic- 
ular those containing neomycin sulfate and po- 
lymyxin B sulfate, appear to be more specific 
than thimerosal and may be used as a replace- 
ment for the latter or in conjunction with it in 
treating donor eyes prior to corneal grafting. 
(1 table, 5 references )—Authors’ abstract 


PERFORATION OF THE GLOBE DURING STRA- 
BISMUS SURGERY. Gottlieb, F. and Castro, 
J. L. (Brooklyn Eye and Ear Hospital, 
Brooklyn, N.Y.), Arch. Ophth. 84:151- 
157, Aug., 1970. 


Perforation of the choroid and retina during 
strabismus surgery is considered the etiology 
in two cases of retinal detachment, a case of 
vitreal hemorrhage, and an endophthalmitis. 
The growth of connective tissue into the vitre- 
ous from the site of perforation may be an im- 
portant factor in the prognosis of a detached 
retina resulting from this complication. 
Among 65 children who had undergone correc- 
tive surgery for strabismus, six (9.2%) had 
funduscopic lesions indicating perforation of 
the globe with a needle. The proper choice of 
needles, and great care in passing them 
through thin sclera is stressed. (5 figures, 6. 
references )—Authors’ abstract 
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PHOTOCOAGULATION IN CONGENITAL RETI- 

NOSCHIsIs. Brockhurst, R. J. (Library, 

Retina Foundation, 100 Charles River 

Plaza, Boston 02114), Arch. Ophth. 84: 
158-165, Aug., 1970. i 


Photocoagulation applied to the retinoschisis 
cavity in five eyes with congenital retinoschi- 
sis not only failed to ameliorate the disease but 
caused holes in the external layer, or both lay- 
ers, and subsequent retinal detachment. Until 
more is learned about the pathogenesis and 
course of congenital retinoschisis, it is recom- 
mended that photocoagulation treatment of the 
external layer not be performed. Photocoagu- 
lation applied in intact retina just posterior to 
the advancing edge of the congenital retino- 
schisis in two eyes did not aggravate the dis- 
ease. Moreover, the retinoschisis has been sta- 
tionary for three years in each patient. (17 
figures, 7 references )—Author’s abstract 


PROTEINACEOUS CYSTS OF THE CILIARY EP- 
ITHELIUM. I. THEIR CLEAR NATURE AND 


IMMUNOELECTROPHORETIC ANALYSIS IN A 


CASE OF MULTIPLE MYELOMA. Johnson, B. 
L. and Storey, J. D. (Department of Pa- 
thology, University of Pittsburgh School 
of Medicine, Presbyterian-University 
Hospital, and the Eye and Ear Hospital of 
Pittsburgh, Pittsburgh.), Arch. Ophth. 
84:166-170, Aug., 1970. - | 


Protein filled cysts.of the ciliary epithelium 


are found in a patient with multiple myeloma. 
The supposedly characteristic white appear- 
ance of the cysts was found to be a laboratory 
artifact due to formaldehyde fixation. Immu- 
noelectrophoretic studies of the cyst contents 
demonstrated the presence of gamma globulin 
which was identical to that present in the pa- 
tient’s serum. Associated proteinaceous cysts 
of the choriod plexus of the brain were also 
present. (6 figures, 15 references )—Authors’ 
abstract 


PROTEINACEOUS CYSTS OF THE CILIARY EP- 
ITHELIUM. II. THEIR OCCURRENCE IN 
NONMYELOMATOUS HYPERGAM MAGLO- 
BULINEMIC CONDITIONS. Johnson, B. L. 
(Department of Pathology, University of 
Pittsburgh School of Medicine, Eye and 


e Ear Hospital of Pittsburgh, and the Pres- 


byterian-University Hospital, Pitts- 
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burgh.), Arch. Ophth. 84:171-175, Aug., 
1970, 


Protein filled cysts of the ciliary epithelium 
are found in five patients-with hypergamma- 


globulinemia but without evidence of multiple 


myeloma, The findings indicate that protein- 


-aceous ciliary cysts are not unique to multiple 


myeloma and may be found in a variety of 
conditions with increased levels of immuno- 
globulin. (7 figures, 1 table, 11 references )— 
Author’s abstract 


‘MALIGNANT MELANOMA IN A CASE OF BI- 


LATERAL NEVUS OF Orta. Halasa, A. (De- 
partment of Ophthalmology, American 
University of Beirut, Beirut, Lebanon), 
Arch. Ophth. 84:176-178, Aug., 1970. 


The nevus of Ota is characterized by mela- 
nosis oculi associated with ipsilateral pigmen- 
tation of the tissues around the eye. Malignant 
change has never been recorded in Orientals, 
and there are only eight reported cases of 
uveal melanomas developing in a nevus of Ota 
in whites. 

This paper reports the unique occurrence of 
a malignant melanoma of the ciliary body of a 
patient with bilateral nevus of Ota, associated 
with multiple nevi flammei and vitiligo. (8 fig- 
ures, 10 references )—Joel G. Sacks 


GRANULAR DYSTROPHY OF THE CORNEA. 
‘Akiya, S. and Brown, S. I. (Cornea Ser- 
vice and Cornea Research Laboratory, 
Department of Ophthalmology, New 
York Hospital-Cornell Medical Center, 
New York), Arch. Ophth. 84:179-192, 
Aug., 1970. a 


Electron -dense rod-like deposits in the 
stroma are the characteristic electron micro- 
scopic finding of granular dystrophy. (12 fig- 
ures, 6 references )—Joel G. Sacks 


‘LASER PHOTOCOAGULATION OF THE IRIS. 


Zweng, H. C., Paris, G. L., Vassiliadis, 

A., Rose, H. and Hayes, J. (Department 

of Surgery, Stanford Medical Center, 

Palo Alto, Calif. 94304), Arch. Ophth. 

84 :193-199, Aug., 1970. 

Irides of rabbit, cat, monkey, and human 
eyes -were exposed to ruby laser coagulation in 


an attempt to produce iridotomies. One mon- 
key iris was exposed to the argon laser. The 
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‘ability to produce an iridotomy was directly 
related to the degree of iris pigmentation. 
There was no observed damage to the corneas, 
lenses, or retinas of animals exposed. A 
method for producing iridotomy in the tan- 
brown iris by ruby photocoagulation had a 
high success rate. (10 figures, 2 tables, 4 refer- 
ences )—-Authors’ abstract. 


TONOMETRIC CALIBRATION FOR THE RABBIT 
EYE. Best, M., Pola, R., Galin, M. A. and 
Blumenthal, M. (New York Medical Col- 
lege, Center for Chronic Disease, Bird S. 
Coler Hospital, Welfare Island, New 
York 10017), Arch. Ophth. 84:200-205, 
Aug., 1970. 


Tonometric calibration for the rabbit eye re- 
veals that the use of human calibration tables 
for the Schiøtz tonometer results in a gross 
underestimate of intraocular pressure in the 
rabbit eye. The volume of corneal indentation 
is significantly lower in rabbit eyes than in hu- 
man eyes for all scale readings. The variable 
ocular rigidities for different plunger weights 
and at different intraocular pressures preclude 
the creation of standard tables of pressure-vol- 
ume relationships. (11 figures, 3 tables, 16 ref- 
erences )}—Authors’ abstract 


EXPERIMENTAL AMBLYOPIA IN MONKEYS. I. 
BEHAVIORAL STUDIES OF STIMULUS DEPRI- 
VATION AMBLYOPIA. von Noorden, G. K., 
Dowling, J. E. and Ferguson, D. C. (Wul- 
mer Institute, the Johns Hopkins Hospi- 
tal, 601 N. Broadway, Baltimore 21205), 
Arch. Ophth. 84:206-214, Aug., 1970. 


Rhesus monkeys were visually deprived uni- 
laterally by surgical closure of the eyelids at 
different ages after birth. The animals were 
subsequently conditioned to respond to Landolt 
rings in different positions to determine visual 
acuity. After acuity thresholds were estab- 
lished for the nondeprived eye, it was surgi- 
cally closed; the deprived eye was opened, and 
the acuity of the deprived eye was measured. 
The results reveal that severe visual impair- 
ment without recovery was caused by lid clo- 
sure during the first four weeks of life. If lid 
closure was performed at three months or af- 
terwards, the deprived eye showed rapid func- 
tional recovery when the lids were re-opened. 
The electroretinograms in two monkeys with 
stimulus deprivation amblyopia were normal. 
(8 figures, 18 references )—Authors’ abstract 
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EXPERIMENTAL AMBLYOPIA IN MONKEYS. II. 
BEHAVIORAL STUDIES IN STRABISMIC AM- 
BLYOPIA. von Noorden, G. K. and Dowl- 
ing, J. E. (The Wilmer Institute, the 
Johns Hopkins Hospital, 601 N. Broad- 
way, Baltimore 21205), Arch. Ophth. 84: 
215-220, Aug., 1970. 


Esotropia was experimentally produced in 
three and exotropia in two rhesus macaque 
monkeys at different ages after birth. The ani- 
mals were conditioned to respond behaviorally 
to Landolt rings of different sizes in order to 
determine visual acuity. After this task was 
mastered by the animals, complete tarsorrha- 
phy was performed on the fixating eye, and 
acuity measurements were resumed with the 
deviated eye. Strabismic amblyopia was pres- 
ent in two esotropic monkeys that had experi- 
mental onset of strabismus during the first 
week of life. In both animals the amblyopic 
eye showed recovery in acuity but had not 
reached the level of acuity of the sound eye by 
the time this report was written. Amblyopia 
was absent in the third esotropic animal, 
whose onset of surgical strabismus was at 15 
months, and it was absent in the two exotropic 
monkeys, who could hold fixation with either 
eye. (6 figures, 11 references)—-Authors’ ab- 
stract 


DENDRITIC FIELDS OF THE RETINAL GAN- 
GLION CELLS IN THE CAT. Honrubia, F. M. 
and Elliott, J. H. (Division of Ophthal- 
mology, Vanderbilt University Hospital, 
Nashville, Tenn. 37203), Arch. Ophth. 
84 :221-226, Aug., 1970. 


The retinas of 20 cats have been studied 
using silver impregnation of whole, flat retinal 
preparations. In the entire retina, including 
the periphery of the area centralis, a type of 
giant ganglion has been identified. The ex- 
treme of the values for the dendritic field of 
the giant ganglion cells were 70 u to 700 u; 
however, a spectrum of sizes between the 
above values was also found. The dendritic 
fields were smaller and denser in the vicinity 
of the area centralis (80/59 mm) where over- 
lapping dendritic fields were often seen. In 
the periphery of the retina, the dendritic fields 
were larger, and only one or two giant gang- 
lion cells per square millimeter were found. 
Although other types of ganglion cells were 
stained by the above method, they were ex-” 
cluded from consideration in this particular 
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study. (7 figures, 1 table, 22 references) —Au- 
thors’ abstract ! 


CLOSTRIDIUM PERFRINGENS PANOPHTHAL- 
MITIS. Levitt, J. M. and Stam, J. (Brook- 
lyn Eye and Ear Hospital, Brooklyn, 
N.Y.), Arch. Ophth. 84:227-228, Aug., 
1970. 


An example of Clostridium perfringens in- 
fection of the eye was related to the presence 
of a foreign body. Treatment resulted in re- 
covery of the globe and preservation of light 
perception. (2 figures, 3 references)—Au- 
thors’ abstract 


LYMPHOMA AS A CAUSE OF HYPHEMA. Gu- 
zak, Jr., 5. V. (Howe Laboratory of Oph- 
thalmology, Massachusetts Eye and Ear 
Infirmary, 243 Charles St, Boston 
02114), Arch. Ophth. 84:229-231, Aug., 
1970. 


A. case of spontaneous hyphema presents in 
adolescence as the prominent sign of systemic 
lymphoma. The ocular findings are similar to 
those of juvenile xanthogranuloma, but evi- 
dence of widespread systemic disease leads td 
the correct diagnosis. (1 figure, 15 serene 
—Author’s abstract 
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CYLINDER DIOPTOMETRY. Ben-Tovim, N. 
(Department of Ophthalmology, Beilinson 
Hospital, Petah Tikva, Israel), Arch. 
Ophth. 84 :260-271, Sept., 1970. 


A new method of objective ocular refractom- 
etry is a higher development of. streak and 
cylinder retinoscopy. Its main asset is preci- 
sion, made possible by a critical light phenom- 
enon in the pupil, indicating exactly the point 
of reversal, and by the coincidence of three 
sharp lines, determining the axis of astigma- 
tism. A simple practical embodiment is de- 


scribed, but different improved technical mo- ` 


dalities are possible, enhancing still more the 
speed and ease of operation. (13 figures, 2 ta- 
bles, 1 reference )—Author’s abstract 


REFRACTION DETERMINED ELECTROPHYSIO- 
LOGICALLY. Millodot, M. and Riggs, L. A. 
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(School -of Optometry, University of 
Montreal, CP 6128, Montreal), Arch. 
Ophth. 84:272-278, Sept., 1970. 


Electroretinogram (ERG) and visually 
evoked cortical potentials (VECP) are used to 
determine the refractive condition of the hu- 
man eye. A special form of test pattern is used 
in which the overall intensity of light remains 
constant while individual elements of the pat- 
tern exhibit sinusoidal fluctuations of lumi- 
nance. With optimal focusing, the eye differ- 
entiates these separate fluctuations and large 
ERG and VECP waves are recorded. Small 
errors of refraction act to reduce the average 


_ amplitude of these waves. Large refractive er- 


rors, introduced by the use of ophthalmic 
lenses, cause the waves to approach zero am- 
plitude. The VECP is more sensitive than is 
the ERG to small refractive changes, perhaps 
because the VECP heavily emphasizes the fo- 
veal region, while the ERG is more broadly 
representative of the entire stimulus field. (5 
figures, 12 references )—Authors’ abstract 


THE CATARACT PROBLEM IN THE GLAUCOMA 
PATIENT POPULATION. Roberts, W. (De- 
partment of Ophthalmology, Bowman 
Gray School of Medicine, Wake Forest 
University, Winston-Salem, NC 27103), 
Arch. Ophth. 84 :279-283, Sept., 1970. 


The incidence of eyes in a large glaucoma 
population with cataract sufficient to affect vi- 
sion and severe enough to need cataract sur- 
gery for visual assistance is compared with the 
incidence of cataracts in nonglaucomatous 
populations. The effectiveness of cataract sur- 
gery in glaucoma patients as an aid to control 
of glaucoma is documented, and for compari- 


son, the efficacy of anti-glaucoma surgery in 


patients who did not need cataract surgery is 
tabulated. The frequency of need for resump- 
tion of miotic therapy after cataract surgery 
in glaucoma patients is tabulated, and time in- 
tervals before such recurring need for miotics 
are also shown. (3 figures, 2 tables, 5 refer- 
ences )—Author’s abstract 


ANTERIOR SEGMENT CHANGES FOLLOWING 
THE SCLERAL BUCKLING PROCEDURE. 
Fiore, J. V. and Newton, J. C. (New 
York Eye and Ear Infirmary, New 
York), Arch. Ophth. 84: 284-287, ae 
1970. l 
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Thirty-four patients are studied after scleral 
buckling to document the changes in intraocu- 
lar pressure, corneal curvature and thickness, 
anterior chamber depth, chamber angle, and 
tonographic values. With the exception of 
minimal chamber angle changes and lessened 
scleral rigidity, all changes appeared to be 
transient, and values returned to their preop- 
erative levels two months postoperatively. (1 
figure, 3 tables, 9 references)—-Authors’ ab- 
stract 


CONE AND ROD RESPONSES IN A FAMILY 
WITH RECESSIVELY INHERITED RETINITIS 
PIGMENTOSA. Berson, E. L. and Kanters, 
L. (Massachusetts Eye and Ear Infir- 
mary, 243 Charles St., Boston 02114), 
Arch. Ophth. 84 :288-297, Sept., 1970. 


Psychophysical and electroretinographic 
(ERG) testing are used to evaluate retinal 
function in a Negro family with a recessively 
inherited retinitis pigmentosa. The abnormal 
ERGs with the autosomal recessive pattern of 
inheritance distinguish the retinal pigmentary 
degeneration in this family from other genetic 
types previously classified with electroretinog- 
raphy. All affected children have retinal dis- 
ease visible with the ophthalmoscope. The 
youngest child has a reduction in amplitude 
and delay in timing of her cone ERG before 
any rod system abnormality can be detected. 
The older affected children have a reduction in 
amplitude and delay in implicit time of both 
cone and rod components. The reduced and de- 
layed rod ERG to a relatively bright short 
wavelength light was simulated by presenting 
a relatively dim short wavelength light to nor- 
mal subjects. The relative preservation of cone 
ERG amplitudes is discussed as a measure of 
severity of different types of retinitis pigmen- 
tosa in childhood. (6 figures, 19 references )— 
Authors’ abstract 


BENIGN PAROXYSMAL POSITIONAL NYSTAG- 
mus. Harbert, F. (Department of Otolar- 
yngology, Jefferson Medical College, 
Philadelphia), Arch. Ophth. 84 :298-302, 
Sept., 1970. 


In 40 cases of benign paroxysmal positional 
nystagmus, the author observed a characteris- 
tic change in the type of nystagmus with 
change in direction of gaze. This typical reac- 
tion consisted of vertical nystagmus when 
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looking away from and rotary nystagmus 
when looking toward the lower-most precipi- 
tating ear. The fast component was usually up 
in the vertical nystagmus and toward the 
lower ear in the rotary form. Stimulation of a 
posterior semicircular canal, possibly by loose 
otoconia, may account for these findings. (1 
figure, 14 references )—Author’s abstract 


EPITHELIAL DOWNGROWTH FOLLOWING 
CATARACT SURGERY. Dixon, W. S. and 
Speakman, J. S. (University of Toronto, 
Canada), Arch. Ophth. 84:303-305, Sept., 
1970. 


A patient who developed an epithelial down- 
growth following cataract surgery was found 
to have retained polarizing intraocular foreign 
bodies which were probably fragments of a 
cellulose sponge. Vision is good, and the down- 
growth can no longer be recognized more than 
two years after a diagnostic iridectomy and 
external applications of a cryoprobe to the 
cornea. (3 figures, 6 references )—Authors’ 
abstract . 


CoNJUNCTIVAL FIBROUS XANTHOMA. Wood, 

- J. W., Elliott, J. H. and Lawrence, G. A. 
(Vanderbilt University Medical Center, 
Nashville, Tenn.), Arch. Ophth. 84:306- 
311, Sept., 1970. - 


A 3 X 4 mm pink fleshy mass was excised 
from the conjunctiva of a 67-year-old white 
man. The lesion was demonstrated to be a fib- 
rous xanthoma. This is apparently the third. 
such case described. (4 figures, 10 references) 
— Joel G. Sacks 


GIANT RETINAL DIALYSIS AND TEAR. Howard, 
R. O. and Gaasterland, D. E. (Yale Uni- 
versity School of Medicine, New Haven, 
Conn.), Arch. Ophth. 84:312-315, Sept., 
1970. 


A 25-year-old male suffered a traumatic ret- 
inal dialysis. The detached vitreous face adja- 
cent to the dialysis was gently aspirated into a 
needle tip, thus permitting the posterior edge 
of the retina to be unrolled. Cryotherapy was 
then performed and a silicone exoplant was 
sutured to the sclera. The exoplant extruded 
spontaneously after three months but the ret- 
ina remained reattached for 20 months. (5 fig- 
ures, 9 references )— Joel G. Sacks ° 
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ANGIOPATHY OF RETINAL VESSELS IN DIABE- 
TIC MICE. Kaczurowski, M. (Wills Eye 
Hospital and Research Institute, 1601 
Spring Garden St., Philadelphia, 19130), 
Arch, Ophth. 84:316-320, Sept., 1970. 


An inbred line of Japanese mice established 
in 1957 and named the “KK Strain” has been 
studied for many attributes of its congenital 
diabetes, This study documents the occurrence 
of angiopathy -in the retinal vessels and con- 
trasts these findings to a similar sized and 
aged control group of nondiabetic Swiss Web- 
ster mice. Studies were made on flat retinal 
preparations following intracardiac injection 
of 4% silver nitrate and 3% thiodiglycol in 
water. Vascular constrictions, dilations, mi- 
croaneurysms, mural thickening, and prolifer- 
ation of connective tissue were shown in in- 
creasing incidents in the KK mice as they be- 
came older. (6 figures, 1 table, 9 references )— 
Author’s abstract 


EXPERIMENTAL UVEITIS. I. THE PRODUCTION 
OF RECURRENT IMMUNOLOGIC (AUER) 
UVEITIS AND ITS RELATIONSHIP TO IN- 
CREASED UVEAL VASCULAR PERMEABILITY. 
Gamble, C. N., Aronson, S. B. and Bres- 
cia, F. B. (Department of Laboratory 
Medicine, Sutter Memorial Hospital, 52nd 
and F Streets, Sacramento, California 
95819), Arch. Ophth. 84:321-330, Sept., 
1970. 


Recurrent immunologic uveitis has been 
produced in rabbits by a modification of the 
Auer reaction. The right eyes of bovine serum 
albumin (BSA)-sensitized and nonsensitized 
rabbits were primarily inflamed by the intra- 
vitreal injection of Escherichia coli endotoxin. 
The ensuing intense inflammation of the uveal 
tract was then allowed to subside until it was 
minimal or absent. When BSA was then given 
systemically, acute inflammatory changes re- 
curred only in the previously inflamed right 
eyes of the sensitized rabbits but not in their 
left eyes nor in the right and left eyes of con- 


trol rabbits. Isotope-labeled protein studies re- 


vealed that the important underlying mecha- 
nism in the pathogenesis of this experimental 
model of recurrent immunologic uveitis is pro- 
longed increased uveal vascular permeability 
induced by the primary inflammatory agent. 
(14 figures, 1 table, 26 references)—Authors’ 
gbstract 
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EXPERIMENTAL UVEITIS. II. THE PATHO- 
GENESIS OF RECURRENT IMMUNOLOGIC 
(AUER) UvEITIs. Gamble, C. N., Aron- 
son, S. B. and Brescia, F. B. (Department 
of Laboratory Medicine, Sutter Memorial 
Hospital, 52nd and F Streets, Sacramento, 
California 95819), Arch. Ophth. 84:331- 
341, Sept., 1970. 


These experiments clearly demonstrate the 
causal role of circulating antigen-antibody 
complexes in recurrent immunologic (Auer) 
uveitis and allow a precise definition of the 
pathogenesis of this experimental model and 
its extrapolation to attempt to explain the de- 
velopment of recurrent uveitis in man. Severe 
primary inflammation of the uveal tract, re- 
gardless of etiology, causes a persistent in- 
crease in uveal vascular permeability. This in 
turn results in the selective deposition of cir- 
culating antigen-antibody complexes in the 
uveal tract when conditions are favorable to 
the formation of immune complexes in the cir- 
culation. The presence of complexes in the 
uveal tissues attracts numerous polymorpho- 
nuclear leukocytes to the site resulting in the 
development of an acute, recurrent uveitis 
which is usually self-limited but which may 
persist or repeatedly recur, with eventual sev- 
ere chronic sequelae and blindness. (4 figures, 
5 tables, 20 references )—Authors’ abstract 


TOXICITY OF THE CYANOACRYLATES. Aron- 
son, S. B., McMaster, P. R. B., Moore, 
Jr, T. E. and Coon, M. A. (Department 
of Ophthalmology, Room 1505, San Fran- 
cisco General Hospital, 1001 Potrero 
Ave., San Francisco 94110), Arch. Ophth. 
84 342-349, Sept., 1970. 


Evaluation of toxicity in the cyanoacrylate 
adhesives and their homologs was undertaken 
in conventional and germ free guinea pigs. 
Adhesive was applied to the denuded cornea 
centrally and peripherally and injected intra- 
stromally; all experimental models demon- 
strated in vivo toxicity. Intrastromal injection 
and surface application to the central cornea 
produced the severe inflammatory response in 
both species. (11 figures, 18 references )—Au- 
thors’ abstract 


RELATIVE SENSITIVITY OF VARIOUS AREAS OF 
THE RETINA TO LASER RADIATION. Lappin, 
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P. W. and Coogan, P. S. (Department of 
the Air Force, US Air Force School of 
Aerospace Medicine, Brooks Air Force 
Base, Texas 78235), Arch. Ophth. 84: 
350-354, Sept., 1970. 


Threshold damage doses for helium-neon 
(He-Ne) laser radiation were determined in 
20 rhesus monkey eyes at seven selected sites, 
ranging from 50° nasal to 30° temporal to the 
macula. The mean damage threshold at the 
macula was found to be lowest of all examined 
sites, while the area between the optic disc and 
the macula was highest. Planimetry measure- 
ments of the retinal structures on an excised 
eye showed the comparative thickness of the 
nerve fiber layer to be most consistent with the 
relative sensitivity at the various sites. This 
layer was found to be thickest at the areas 
least sensitive to laser irradiation, suggesting 
that the optic nerve fibers act as an attenuat~- 
ing medium. The high sensitivity of the mac- 
ula is attributed chiefly to the high density of 
pigment granules in the macular pigment ep- 
ithelial cells. (3 figures, 2 tables, 3 references) 
—Authors’ abstract 


CORNEAL IMMUNE GLOBULIN DISTRIBUTION. 
Stock, E. L. and Aronson, S. B. (Depart- 
ment of Ophthalmology, Room 1505, San 
Francisco General Hospital, 1001 Potrero 
Ave., San Francisco 94110), Arch. Ophth. 
84 :355-359, Sept., 1970. 


The relative concentrations of IgA, 1gG, 
IgM, and B,C were determined for the hu- 
man cornea and related ocular structures. lgG 
and IgA were demonstrated in both the cen- 
tral and peripheral cornea; IgG concentration 
was approximately six to seven times greater 
than that of IgA. IgM and B,C were not 
measurably present. Ocular diffusion patterns 
of these molecules were also evaluated. (3 
figures, 3 tables, 26 references )—Authors’ ab- 
stract 


OCULAR VASCULAR PERMEABILITY. EFFECT 
OF SYSTEMIC ADMINISTRATION OF BACTE- 
RIAL ENDOTOXIN. Howes, Jr., E. L., Aron- 
son, S. B. and McKay, D. G. (Department 
of Pathology, University of California 
School of Medicine, San Francisco Gen- 
eral Hospital, 1001 Potrero Ave., San 
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Francisco 94110), Arch. Ophth. 84:360- 
367, Sept., 1970. 


Intravenously administered bacterial endo- 
toxin induces an acute marked alteration in 
ocular vascular permeability in the rabbit. 
This effect was measured using a dual radio- 
isotope technique employing red blood cells la- 
beled with Ferrie chloride Fe 59 and human 
serum albumin labeled with iodine 131. Sites 
of vascular leakage were identified by a topo- 
graphic analysis utilizing carbon particles sys- 
temically. Ocular blood volume was unchanged 
until 12 hours after endotoxin when a 50% 
rise was noted. Extravascular protein (extra- 
vascular albumin space-EVAS) was seven 
times greater than in the normal rabbit at two 
to four hours, twice as great at 12 hours, and 
was returning to normal at 24 hours. Leakage 
was primarily in ciliary processes, and by 12 
hours, these were markedly edematous. The 
HSA. 131 content in the aqueous was only a 
partial indication of the extent of the vascular 
permeability change. (5 figures, 2 tables, 23 
references )—-Authors’ abstract 


OPHTHALMOLOGY FOR MEDICAL STUDENTS: 
CONTENT AND COMMENT. Spivey, B. E. 
(Department of Ophthalmology, Univer- 
sity Hospitals, Iowa City 52240), Arch. 
Ophth. 84 :368-375, Sept., 1970. 


What abilities in ophthalmology should a 
graduating medical student have? Evolving 
curricula, changing goals for graduates, and 
the necessary limitation in exposure to all of 
medicine require that we answer this question. 
Evidence gained from more than 1,600 respon- 
dents provides the basis for a clear idea of 
what these required performances in ophthal- 
mology should be, i.e, what all graduating 
medical students should know or be able to do. 
(4 tables, 3 references )—-Author’s abstract 


METASTATIC UVEAL CHORIOCARCINOMA. 
Keates, R. H. and Billig, S. L. (Ohio 
State University, Columbus, Ohio), Arch. 
Ophth. 84 :381-384, Sept., 1970. 


A 19-year-old pregnant woman with weight 
loss and pulmonary infiltrates was found to 
have metastatic choriocarcinoma. A concomi- 
tant marked visual loss was associated with 
multiple elevated choroidal lesions in both 
eyes. Treatment with methotrexate resulted in 
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clinical remission and striking improvement of 
vision and fundus appearance. (6 figures, 12 
references )—Authors’ abstract 


INWARD COLLAPSE OF AN EYE. Hawkins, W. 
R. (Baylor University School of Medi- 
cine, Houston, Tex.), Arch. Ophth. 84: 
385-386, Sept., 1970. 


The unusual appearance of multiple internal 
folds of retina, choroid and sclera appeared in 
a 65-year-old patient who had had a wound fis- 
tula for approximately 20 months following a 
cataract extraction. (2 figures, 4 references) 
—Joel G. Sacks 
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ULTRASOUND IN RETINAL DETACHMENT. 
Karlin, D. B. (Retina and Ultrasound Re- 
search Laboratories, the Mount Sinai 
School of Medicine, New York), Arch. 
Ophth. 84 :409-414, Oct., 1970. 


This preliminary report indicates that ultra- 
sound can retrodisplace retinal tissue in cer- 
tain cases of retinal detachment. Best move- 
ment of retinal detachment occurred in those 
cases exhibiting retinal holes (rhegmatoge- 
nous detachments). A 1 megahertz transducer 
was used. The ultrasonic energy was pulsed. 
Quantitative measurements of ultrasonic en- 
ergy delivered from the transducer gave re- 
sults of 1.95 watts/sq cm employing a calorim- 
eter. After histopathologic evaluation of 100 
rabbit eyes showed no adverse effects on ocu- 
lar tissue, the transducer was used to treat hu- 
man retinal detachments, Results indicate that 
ultrasound may prove to be a prognostic test 
for successful surgical reattachment of de- 
tached retinae. Ultrasound may also prove use- 
ful in treating giant retinal breaks, external 
dissolution of vitreoretinal adhesions, and po- 
sitioning air bubbles placed within the vitreous 
cavity. (5 figures, 2 tables, 3 references )—Au- 
thor’s abstract 


STUDIES IN UVEAL PHYSIOLOGY. O’Rourke, 
J. and Macri, F. J. (University of Con- 
necticut Health Center, Hartford, Conn.), 
Arch. Ophth, 84 :415-420, Oct., 1970. 


The clearance of various isotopic tracers 
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was measured by external monitoring of io- 
dine 125 radioactivity. A method of “wet wall” 
microinjection and mixing, previously de- 
scribed, was employed in 81 studies made. The 
clearance of each tracer occurred as a mo- 


' noexponential function at rates appropriate to 


differences in molecular diameter. Serum albu- 
min disappeared at a 1.3%/min rate and was 
inhibited 55.6% following intravenous infu- 
sion of acetazolamide. Washout of iodoantipy- 
rine was equivalent to a capillary blood flow of 
6.84 cc/100 gm of uveal tissue per minute. 
Since this clearance was inhibited 45.9% in as- 
sociation with active uveal inflammation, it is 
speculated that inflammation may reduce the 
diffusion of the tracer and raise tissue specific 
gravity without necessarily reducing blood 
flow. The possibility that oxygen diffusion is 
similarly reduced in uveitis is considered. (2 
figures, 2 tables, 10 references )—Authors’ ab- 
stract 


THE CHANGING CHARACTER OF THE IN- 
FECTED SCLERAL IMPLANT. Lincoff, H., 
Nadel, A. and O’Connor, P. (Department 
of Ophthalmology, New York Hospital- 
Cornell Medical Center, New York), 
Arch, Ophth. 84 :421-426, Oct., 1970. 


In a previous report a syndrome of scleral 
abscess in the presence of diathermy was de- 
scribed. Unless the implant was removed, per- 
foration might occur. Animal models sug- 
gested that the substitution of cryopexy would 
prevent perforation. This proposition has now 
been tested in 800 detachment patients. The in- 
cidence of post-operative infection continues 
to be 3%, but the character of the infection 
with cryosurgery has changed from an abscess 
with intraocular signs to that of an extraocu- 
lar granuloma. The treatment is removal of 
the implant, but there is no urgency because 
perforation does not occur. (3 figures, 2 tables, 
3 references )—Authors’ abstract 


FAMILIAL FACIAL DYSPLASIA. Ide, C. H,, 
Miller, G. W. and Wollschlaeger, P. B. 
(University of Missouri School of Medi- 
cine, Columbia, Mo.), Arch. Ophth. 84: 
427-432, Oct., 1970. 


A branchial arch syndrome combining man- 
dibular dysostosis (Nager and de Reynier) 
and oculovertebral dysplasia (Weyers and 
Thier) is demonstrated in an 8-year-old white 
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boy. In his 7-year-old sister preauricular ap- 
pendages and a high-arched palate are found. 
Both children are shown to have facial dyspla- 
sia involving derivatives of the first branchial 
arch. (11 figures, 20 references)—-Authors’ 
abstract 


PHOSPHENES RESULTING FROM STIMULA- 
TION OF THE: MIDBRAIN IN MAN. Nashold, 
Jr, B. S. (Division of Neurosurgery, 
Duke University Medical Center, Dur- 
ham, N.C.), Arch. Ophth. 84:433-435, 
Oct., 1970. ) 


Phosphenes have been produced by direct 
stimulation of the dorsal mesencephalon in the 
region of the superior colliculus of an alert 
man. Electrodes were implanted in the mid- 
brain for the purpose of localizing the ascend- 
ing sensory pathways in a patient who was 
suffering from intractable phantom limb pain 
prior to a stereotactic lesion to relieve the 
pain. One electrode was situated just beneath 
the left colliculus. Electrical bipolar stimula- 
tion was done over a period of several weeks 
and resulted in the patient experiencing phos- 
phenes in the contralateral visual fields which 
were associated with lateral conjugate eye 
movements toward the side of the visual phe- 
nomena. These observations point to the possi- 
ble role of superior colliculus in the organiza- 
tion of visual phenomena in man. (1 figure, 1 
table, 9 references )—-Author’s abstract 


THE VITREO-TAPETO-RETINAL DEGENERA- 
TIONS. Carr, R. E. and Siegel, I. M. (De- 
partment of Ophthalmology, New York 
University School of Medicine, New 
York), Arch. Ophth. 84:436-445, Oct., 
1970. 


Sex-linked recessive and autosomal reces- 
sive forms of vitreo-tapeto-retinal degenera- 
tion were studied in two families and several 
isolated cases using psychophysical and elec- 
trical tests of retinal function. Common to all 
affected patients was a progressive retinal de- 
generation associated with vitreous abnormali- 
, ties. Electroretinographic recordings correla- 
ted well with the severity of the defect and in 
some patients indicated which layers of the 
retina might be affected or between which lay- 
ers the schisis occurred. A particular mode of 
genetic transmission could not be related to 
specific clinical symptoms of functional find- 
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ings. A possible carrier state in two female 
members of a family with the sex-linked reces- 
sive form of the disease was found. (6 figures, 
19 references )—-Authors’ abstract 


TREATMENT OF BEHCET’S DISEASE WITH 
CHLORAMBUCIL. Mamo, J. G. and Azzam, 
S. A. (American University Hospital, 
Beirut, Lebanon), Arch. Ophth. 84 :446- 
450, Oct., 1970. 


Eleven patients: with Behcet’s (and neuro- 
Behcet’s) disease in the active and progressive 
stages were treated with chlorambucil (Leuk- 
eran). Follow-up varied between three weeks 
and 17 months. Results were favorable in all, 
and the drug was superior to other forms of 
treatment in that there was arrest and some 
amelioration of the disease. (4 tables, 33 refer- 
ences )—Authors’ abstract 


THE RATE OF VISUAL LOSS IN BEHCET’S DIS- 
EASE. Mamo, J. G. (American University 
Hospital, Beirut, Lebanon), Arch. Ophth. 
84 :451-452, Oct., 1970. 


Vision in Behcet’s disease is usually lost in 
an average of 3.36 years after onset of eye 
symptoms. These data may be helpful in as- 
sessing. the effectiveness of any treatment 
used. (3 figures, 3 references)—Author’s ab- 
stract 


OCULAR SACCADES IN LATERAL RECTUS 
PALSY. Metz, H. S., Scott, A. B., O’Meara, 
D. and Stewart, H. L. (Smith-Kettlewell 
Institute of Visual Sciences, 2232 Web-. 
ster St, San Francisco 94115), Arch. 
Ophth. 84:453-460, Oct., 1970. 


Saccadic eye movements were observed and 
recorded by electrooculography and a limbal 
sensing device (Eye Trac) in patients with 
lateral rectus palsies. These movements were 
produced voluntarily by shifting fixation or in- 
voluntarily in the recovery phase of optoki- 
netic nystagmus. Visual inspection of the eye 
movement and study of the recordings indi- 
cated that the speed of eye movement as the 
result of contraction of a normal muscle was 
significantly greater than the speed of eye 
movement caused by contraction of a paretic 
muscle. The simplicity of this technique, avail- 
ability and lack of discomfort, and the ability 
to perform and interpret the test in the office, 
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make it clinically useful as a guide to the pres- 
ence and amount of paralysis. (9 figures, 14 
references )—Authors’ abstract 


SUPERIOR OBLIQUE MYOKYMIA. Hoyt, W. F. 
and Keane, J. R. (Department of Neuro- 
surgery, University of California, San 
Francisco 94122), Arch. Ophth. 84:461- 
467, Oct., 1970. 


Unique symptoms of brief (one to four sec- 
ond) recurring episodes of torsional diplopia 
with tremorous sensations in one eye, shim- 
mering oscillopsia, or both, and wuniocular 
signs of a high frequency (12 to 15 per sec- 
ond), pendular, low amplitude (1 to 20) verti- 
cal and rotary microtremor began spontane- 
ously and persisted as a stereotyped ocular sta- 
bilization defect in five healthy adults (ages 23 
to 45). Periodic intorsion of the affected eye 
and rapid phasic electromyographic activity in 
a superior oblique, and the absence of recipro- 
cal phasic inhibition in its antagonist, sug- 
gested a nuclear (brain stem) disorder. The 
report describes the phenomenology and natu- 
ral history of this symptomatically obtrusive, 
but previously undefined, benign myokymia- 
like syndrome of the superior oblique muscle. 
(1 table, 9 references )—-Authors’ abstract 


HistiocyTosis X AFFECTING THE UVEAL 
TRACT. Rupp, R. H. and Holloman, K. R. 
(Gorgas Hospital, Box 0, Balboa Heights, 
Canal Zone), Arch. Ophth. 84:468-470, 
Oct., 1970. 


This clinical pathologic case report demon- 
strates that histiocytosis X in the infantile 
form can attack the iris and ciliary body and 
cause spontaneous anterior chamber hemor- 
rhage, as does juvenile xanthogranuloma. 
However, the cutaneous, mucous membrane, 
and systemic signs of histiocytosis X should 
differentiate it from the more benign condition 
of juvenile xanthogranuloma. (4 figures, 3 
references )—Joel G. Sacks 


MELANOMALYTIC GLAUCOMA. Yanoff, M. 
and Scheie, H. (Hospital of University of 
Pennsylvania, Philadelphia), Arch. 
Ophth. 84 :47 1-473, Oct., 1970. 

A. patient presented clinically with both uni- 


lateral acute glaucoma and malignant mela- 
noma of the ciliary body which had undergone 
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complete necrosis. The liberated melanin was 
phagocytized by macrophages which occluded 
the open anterior chamber angle. (6 figures, 5 
references )—Joel G. Sacks 


IRIDOCYCLITIS ASSOCIATED WITH RELAPSING 
POLYCHONDRITIS, Matas, B. R. (Eye Pa- 
thology Lab., University of California, 
San Francisco), Arch. Ophth. 84 :474-476, 
Oct., 1970. 


A 40-year-old white female had relapsing 
polychondritis and an associated non-specific 
bilateral iritis. The eyes were obtained at au- 
topsy and were found to have histopathologic 
changes confined to the anterior segment of 
one eye. The nonpigmented epithelium of the 
ciliary body was covered by collections of 
chronic inflammatory cells, interspersed with 
fibroblasts that were contiguous with the over- 
lying vitreous. The inflammatory reaction was 
present both over the pars plicata and the pars 
plana, but was diminished towards the ora ser- 
rata. An incipient cyclitic membrane was pres- 
ent. (3 figures, 9 references )—Joel G. Sacks 


MENINGIOMA OF THE OPTIC NERVE. Brandt, 
D. E. and Beisner, D. H. (University 
Hospitals, University of Iowa, Iowa City 
52240), Arch. Ophth. 84:477-480, Oct., 
1970. 


This case is presented because positive con- 
trast orbitography revealed enlargement of the 
optic nerve in a patient with visual loss and 
papilledema, but no other significant signs of 
an orbital tumor. Routine roentgenograms of 
the orbits and optic foramina were normal as 
was carotid angiography. Prompt surgical in- 
tervention was advised on the basis of orbitog- 
raphy findings and resulted in excision of a 
meningioma of the optic nerve sheaths. (5 fig- 
ures, 13 references )—Authors’ abstract l 


SUPERIOR LIMBIC KERATOCONJUNCTIVITIS. 
Theodore, F. H. and Ferry, A. P. (Mount 
Sinai School of Medicine of the City Uni- 
versity of New York, New York), Arch. 
Ophth. 84 :481-484, Oct., 1970. 


Superior limbic keratoconjunctivitis is a 
newly recognized entity of unknown etiology, 
characterized by diffuse superior palpebral 
conjunctivitis, localized superior bulbar con- 
junctivitis, superior limbic changes, punctate 
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staining of the involved superior bulbar con- 
- Junctiva with fluorescein and rose bengal, and, 
in many instances, upper corneal filaments. 
Cuitures are essentially negative. Scrapings of 
the involved superior bulbar conjunctiva are 
valuable diagnostically, showing marked kera- 


tinization of the epithelial cells and poly-. 


morphs; scrapings of the palpebral conjunc- 
tiva reveal normal epithelium and a polymor- 
pho-nuclear exudate. Biopsy specimens of the 
superior bulbar conjunctiva confirm findings 
on scrapings, showing prominent keratiniza- 
tion of the epithelium with acanthosis, dysker- 
atosis, cellular infiltration, and in some areas, 
balloon degeneration of the nuclei. Biopsy of 
the palpebral conjunctiva reveals infiltration 
with polymorphs, lymphocytes and plasma 
cells, and normal epithelium. (6 figures, 7 ref- 
erences )—Authors’ abstract 


ACUTE CHORIORETINAL INFARCTION IN 
SICKLE CELL TRAIT. Stein, M. R. and Gay, 
A. J. (Washington University School of 
Medicine, 660 South Euclid Ave., St. 
Louis 63110), Arch. Ophth. 84:485-490, 
Oct., 1970. 


A case of probable generalized intravascular 
sickling in an infant with sickle cell trait is the 
first reported case of extensive vaso-occlusive 
disease of the choroid in this disorder. More- 
over, ocular manifestations of sickle cell trait 
have not been observed in infancy. The vascu- 
lar nature of the patient’s generalized disorder 
was suggested by the chorioretinal lesions and 
the hemoglobin sickle cell trait pattern on he- 
moglobin electrophoresis. (3 figures, 32 refer- 
ences )—-Authors’ abstract 


DIRECT VISUALIZATION OF THE SUPERIOR 
OBLIQUE TENDON. Parks, M. and Helve- 
ston, E. M. (Indiana University School of 
Medicine, Indianapolis), Arch. Ophth. 84: 
491-494, Oct., 1970. 


In order to visualize the superior oblique 
tendon, an incision is made through conjunc- 
tiva and Tenon’s capsule in the superior nasal 
quadrant 6 to 8 mm from the limbus. Individ- 
ual muscle hooks are placed behind the inser- 
tion of the medial rectus, the superior rectus, 
and under the superior edge of the incision be- 
neath Tenon’s capsule. Looking through this 
triangular opening from below, with proper 
orientation of illumination, the superior oblique 
tendon is frequently visible. This technique of 
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isolating the tendon is superior to the “bland 
sweep” technique. (10 figures, 3 references )— 
Joel G, Sacks 


INTRAOCULAR PRODUCTION OF INTERFERON. 
Weissenbacher, M., Schachter, N., Galin, 
M. A. and Baron, S. (New York Medical 
College, Fifth Avenue at 106th St., New 
York 10029), Arch. Ophth. 84:495-498, 
Oct., 1970. 


Systemic or intraocular administration of 
the double-stranded RNA inducer of inter- 
feron, polyinosinic-polycytidilic acid (In-Cn), 
produced measurable interferon levels in ser- 
um, aqueous, and vitreous. Intraocular levels 
of interferon art greatest with intravenous 
administration of In'Cn. The injection of 
In-Cn into either the anterior chamber or 
vitreous cavity produces significant intraocular 
levels of interferon, indicating that the eye 
is a source for interferon production. Highest 
levels of vitreous interferon were produced 
after intravitreal injection of In-Cn. (5 fig- 
ures, 8 references)—-Authors’ abstract 


` REOCCURRENCE OF FOUR-ROW RODLESS MICE. 


Keeler, C. E. (Research Division, State of 
Georgia, Central State Hospital, Mil- 

. ledgeville, Ga. 31062), Arch. Ophth. 84: 
499-504, Oct., 1970. 


Several types of retinal defect intermediate 
between “rodless retina” of the mouse and 
normal retina were studied. Similar intermedi- 
ates had been found in Basel stock. Such inter- 
mediates were not produced when C3H strain 
mice homozygous for “retinal degeneration” 
were outcrossed although the intermediate 
types and retinal degeneration type are allelic. 
However, such intermediates derived from a 
C3H outcross are described in the present pa- 
per. The intermediate condition here reported 
is recessive to normal retina, and acts as a 
dominant allel to the ontogenetically earlier 
developing retinal degeneration of the zero- | 
row or one-row type. (3 figures, 34 
references )—Authors’ abstract 


CRITICAL OXYGEN TENSION AT THE CORNEAL 
SURFACE. Polse, K. A. and Mandell, R. B. 
(School of Optometry, University of Cali- 
fornia, Berkeley, California 94720), Arch. 
Ophth. 84:505-508, Oct., 1970. è 


Human corneas in vivo were exposed to a 
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reduced partial pressure of atmospheric oxy- 
gen in order to determine the minimum oxy- 
gen for normal corneal hydration. Below a 
critical range of 11 to 19 mm Hg, the cornea 
will hydrate and swell. The rate of swelling 
increases as the oxygen tension decreases. The 
oxygen required by the epithelium is about one 
tenth of that available from the atmosphere 
when the eyes are open and about one fourth 
of that available from the palpebral conjunc- 
tiva when the eyes are closed. (3 figures, 19 
references )—Authors’ abstract 


A PRELIMINARY STUDY OF THE EFFECT OF 
CHLOROQUINE ON THE RAT RETINA. Hodg- 
kinson, B. J. and Kolb, H. (Wilmer Insti- 
tute, Johns Hopkins Hospital, Baltimore 
21205), Arch. Ophth. 84:509-515, Oct., 
1970. 


Chloroquine phosphate was administered to 
pigmented and albino rats via their drinking 
water for a period of seven months. The rats 
were divided into high, medium, and low dose 
groups. Rats of the low dose groups only sur- 
vived the seven-month period of chloroquine 
administration and were found to have degen- 
erative changes in their retinae. The chloro- 
quine-induced changes consisted of membra- 
nous cytoplasmic bodies (MCBs) appearing in 
all the neurons of the retina. The pigment ep- 
ithelium appeared normal. (7 figures, 15 refer- 
ences )—Authors’ abstract 


COLLAGENOLYTIC ACTIVITY IN EXPERIMEN- 
TAL HERPES SIMPLEX KERATITIS. McCulley, 
J. P., Slansky, H. H., Pavan-Langston, D. 
and Dohlman, C. H. (Retina Foundation, 
20 Staniford St., Boston 02114), Arch. 
Ophth. 84:516-519, Oct., 1970. 


Collagenolytic activity was demonstrated in 
the epithelium of rabbit corneas experimen- 
tally infected with herpes simplex virus in 19 
of 20 trephined explants. Control epithelial ex- 
plants demonstrated minimal to no collagenase 
activity. This finding may offer one explana- 
tion for the stromal ulcerations which can oc- 
cur in herpetic keratitis. Possible mechanisms 
of this increased enzyme activity are dis- 
cussed. (1 figure, 1 table, 20 references )—Au- 
thors’ abstract 


THE FIRST OPHTHALMOSCOPE? ADOLF 
KussMAuL 1845. Mark, H. H. (New Ha- 
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ven, Conn.), Arch. Ophth. 84:520-521, 
Oct., 1970. 


Kussmaul, developed an ophthalmoscope 
prior to that of Helmholtz. It was non-func- 
tional because of failure to recognize the 
proper location for the source of illumination. 
—Joel G. Sacks 


CONCURRENCE OF HEREDITARY CONGENITAL 
CATARACTS AND HEREDITARY RETINOBLAS- 
TOMA. Friendly, D. S. and Parks, M. M. 
(Children’s Hospital, Washington, D.C.), 
Arch. Ophth. 525-527, Oct., 1970. 


A simultaneous occurrence of the hereditary 
forms of retinoblastoma and congenital cata- 
racts is extremely rare. A 3!4-month-old girl, 
whose mother had been a member of the third 
generation with congenital cataracts in her. 
kinship and whose father had had bilateral 
enucleations in infancy for “gliomas” was 
found to have both congenital cataracts and 
retinoblastomas. The patient has been treated 


with triethylenemelamine and bilateral radia- 


tion therapy, with regression of the tumors. (1 
figure, 16 references )—Joel G. Sacks 


FACIAL ANGIOMATOSIS WITH ANGIOID 
STREAKS. Kalina, R. E. (University of 
Washington School of Medicine, Seattle 
98105), Arch. Ophth. 84:528-531, Oct., 
1970. 


Angioid streaks were observed in one eye of 
a patient with a homolateral facial angioma. 
This association has not been described previ- 
ously. Postulated mechanisms for angioid 
streak formation in this case include local tis- 
sue disturbances and genetic predisposition. (3 
figures, 17 references )—Authors’ abstract 


INVESTIGATIVE OPHTHALMOLOGY 


VOLUME 9 SEPTEMBER, 1970 NUMBER 9 


ORGANIZATION OF VERTEBRATE RETINAS. 
Tue Jonas M. FRIEDENWALD MEMORIAL 
Lecture. Dowling, J. E. (Wilmer Insti- 
tute, Johns Hopkins University School of 
Medicine, Baltimore, Md.), Invest. 
Ophth. 9 :655-680, Sept., 1970. 


As the Jonas Friedenwald Memorial lec- 
turer, the author presents a concise description 
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of the vertebrate retinal organization. Synap- 
tic pathways are described in the outer and in- 
ner plexiform layers. Evidence for the origins 
of various ERG components is presented. It is 
concluded the b-wave provides a good measure 
of retinal excitability even though it does not 
arise directly from the retinal neurons (the 
authors concluding it arises from Muller 
cells). (19 figures, 66 references)—-Thomas 
M. Aaberg 


MYO-INOSITOL! ACTIVE TRANSPORT BY THE 
CRYSTALLINE LENS. Cotlier, E. (Depart- 
ment of Ophthalmology and the Oscar 
Johnson Institute, Washington University 
School of Medicine, St. Louis, Mo.), In- 
vest. Ophth. 9 :681-691, Sept., 1970. 


14C myo-inositol was actively transported 
into rabbit crystalline lenses incubated in 
Tyrode’s medium. The active transport of "C 
myoinositol into the lens was markedly de- 
creased by metabolic inhibitors of glycolysis 
and oxidative phosphorylation, and by ouabain, 
or by an absence of Na+ ions in the incuba- 
tion media. Gas chromatography determina- 
tions of myo-inositol in the lens and intra- 
ocular fluids were as follows (averages in 
mM. per kilogram of water): lens, 8835; an- 
terior chamber aqueous humor, 135.1; posterior 
chamber aqueous humor, 93.2; vitreous humor, 
235.5; and serum, 40.9. The studies support 
the concept of active transport and slow efflux 
of myo-inositol into the lens, as well as the 
presence of transport mechanisms specific for 
cyclic alcohols in tissues. (9 figures, 33 refer- 
ences )—Thomas M. Aaberg 


EFFLUX OF AMINO ACIDS FROM THE LENS. 
Kern, H. L. (Department of Ophthalmol- 
ogy, Albert Einstein College of Medicine 
of Yeshiva University, Bronx, N.Y.), In- 
vest. Ophth. 9 :692-702, Sept., 1970. 


Estimation of efflux of amino acids from the 
mammalian lens indicates it is of small magni- 
tude compared to influx at equivalent nonsatu- 
rating levels of substrate. Accelerative coun- 
tertransport was observed when appropriate 
amino acids were present on the trans side of 
the plasma membrane; this phenomenon pro- 
-vides evidence of a mediated path for exodus. 
The two neutral amino acids examined had 
rate coefficients for efflux which were similar, 
and approximately equal to rate coefficients 
for the nonsaturable component of entry of 
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this category of substrates. On the other hand, 
the rate coefficient for efflux of L-lysine ex- 
ceeded that which could be attributed to a non- 
saturable process; the difference may be due to 
lower levels of endogenous, competing diamino 
acids compared with the neutral amino acids. 
(9 figures, 3 tables, 25 references)—-Thomas 
M. Aaberg 


CORNEAL WOUND HEALING. I. INHIBITION 
OF STROMAL HEALING BY THREE DEXAME- 
THASONE DERIVATIVES. McDonald, T. O., 
Borgmann, R. A., Roberts, M. D. and 
Fox, L. G. (Department of Research, Di- 
vision of Science and Technology, Alcon 
Laboratories, Inc., Fort Worth, Texas), 
Invest. Ophth. 9 :703-709, Sept., 1970. 


Wound healing was studied at three day in- 
tervals by the anterior chamber pressure nec- 
essary for wound rupture. No inhibition of 
healing was noted after only three days of 
treatment for any steroid; when present, it 
was observed on day six and continued for at 
least 15 days. Dexamethasone alcohol inhibited 
wound healing in treated eyes at concentra- 
tions as low as 0.001%, dexamethasone-2]- 
phosphate was inhibitory at 0.01%, and dexa- 
methasone-2l-acetate was inhibitory at 0.1% 
following six days of treatment with two 
drops of the respective concentration five 
times per day. Dexamethasone alcohol was ab- 
sorbed systemically to the extent that wound 
healing was inhibited in the vehicle-treated 
contralateral eye with treatments of 0.1 and 
0.01% concentrations. Similarly, dexametha- 
sone-2l-phosphate at the 0.1% treatment level 
lessened wound strength in the contralateral 
eye. No contralateral effect for dexametha- 
sone-2l-acetate was observed at the highest 
treatment level of 0.1%. Indomethacin and 
phenylbutazone did not affect corneal wound 
healing in the treated or contralateral eyes as 
measured by this technique. (8 figures, 17 ref- 
erences )—Thomas M. Aaberg 


A WHOLE-MOUNT CHOLINESTERASE TECH- 
NIQUE FOR DEMONSTRATING CORNEAL 
NERVES: OBSERVATIONS IN THE ALBINO 
RABBIT. Robertson, D. M. and Windel- 
mann, R. K. (Sections of Ophthalmology 
and of Dermatology, Mayo Clinic and 
Mayo Foundation, Rochester, Minn.), In- 
vest. Ophth. 9:710-715, Sept., 1970. 
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A unique histochemical staining technique 
for cholinesterase is reported for the study of 
corneal nerves in whole-thickness rabbit cor- 
nea. The technique is relatively simple, yields 
reproducible results, allows good definition of 
the nerve fiber pattern, and provides the inves- 
tigator, using a binocular microscope, with the 
advantage of three-dimensional study. When 
tissue is stained for specific cholinesterase, 
definition is sufficient to allow visualization of 
individual axons and their terminations, as 
well as large nerve fiber bundles. (6 figures, 1 
table, 12 references)—-Thomas M. Aaberg 


THE INFLUENCE OF POLYINOSINIC-POLY- 
CYTIDYLIC ACID COMPLEX ON VACCINIA 
KERATITIS IN RABBITS. Chowchuvech, E., 
Weissenbacher, M., Galin, M. A. and 
Baron, S. (Department of Ophthalmology 
of the New York Medical College, New 
. York, N.Y.), Invest. Ophth. 9:716-721, 
Sept., 1970. 


Topical polyinosinic-polycytidylic acid com- 


plex, a synthetic polynucleotide, was used pro- 


phylactically and therapeutically in experi- 
mental vaccinia keratitis of rabbits. It was 
found that this interferon inducer protects 
against vaccinia infection when administered 
from three days up to eight hours before in- 
fection. Its therapeutic efficacy diminished 
with time and was absent 24 hours after infec- 
tion. (9 figures, 18 references)—Thomas M. 
Aaberg 


KLINISCHE MONATSBLATTER 
FUR AUGENHEILKUNDE 


VoLtuME 156 Fesruary, 1970 NUMBER 2 


ATYPICAL KERATOCONUS AND OTHER CON- 
STITUTIONAL-PROGRESSIVE CORNEAL EC- 
TASIAS. (German) Hallermann, W. (34 
Goettingen, Gosslerstr. 12, Germany), 
Klin. Mbl Augenh. 156:161-173, Feb., 
1970. . 


This is a review article on different varieties 
of keratoconus like cylindrical protrusion of 
the cornea, keratorus and keratoglobus. All 
are felt to be well defined clinical entities, con- 
genital and, in the majority, progressive cor- 
neal deformations. Surgical indications and 
‘procedures are discussed. (9 figures, 1 table, 
48 references )—Otto A. Wiegmann 
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BINOCULAR VISION AND THE OCULAR EXTER- 
NAL MUSCLE REFLEX CORRECTING THE AB- 
NORMAL POSITION OF THE EYES. 
(German) Sobanski, J., Zelawska, H., 
Paszkowska, M. and Sobanska, M. (Lodz, 
ul, Kopinskiego 22, Poland), Klin. Mbl. 
Augenh. 156:174-183, Feb., 1970. 


Absence of diplopia and fusional abilities 
are supposed to be the main feature of comi- 
tant strabismus. The use of a 10 diopter prism 
base out is felt to be decisive for determining 
the capability of the patient to fuse. (20 fig- 
ures, 5 references)—Otto A. Wiegmann 


POSTOPERATIVE, CONSECUTIVE V-EXOTROPIA 
AND ITS SURGICAL CORRECTION. (German) 
Sebestyen, J. (Pecs, Dept. of Ophthalmol- 
ogy, Hungary), Klin. Mbl. Augenh. 156: 
183-191, Feb., 1970. 


Secondary V-exotropia results mainly from 
excessive recessions of the medial recti mus- 
cles and from overacting inferior obliques. 
For reoperation, advancement and lowering of 
the medial rectus muscle insertions is recom- 
mended. (27 figures, 27 references)——Otto A. 
Wiegmann 


DEPENDENCE OF RETINOSCOPIC MEASURE- 
MENTS ON THE REFRACTIVE STATE OF THE 
EXAMINER. (German) Schulte, D. (433 
Muelheim/Ruhr, Von-Graefe-Str. 37, 
Augenheilanstalt, Germany), Klin. Mbl. 
Augenh. 156:191-196, Feb., 1970. 


The author experienced different retino- 
scopic results when he exposed himself to dif- 
ferent corrective glasses. He, therefore, be- 
lieves that'an examiner with uncorrected re- 
fractive error is unable to perform accurate 
retinoscopy. (1 figure, 8 references)—Otto A. 
Wiegmann 


THE SIGNIFICANCE OF GAZE PALSIES IN NEU- 
ROLOGICAL AND GENERAL DIAGNOSIS. 
(German) Janzen, R. (2 Hamburg 20, 
Neurolog. Univ.-Klinik, Germany), Klin. 
Mbl. Augenh. 156 :197-205, Feb., 1970. 


Horizontal gaze paralysis may be the lead- 
ing sign for lesions in the area of the tegmen- 
tum, in Wernickes encephalopathy, malab- 
sorption syndromes, myopathies and others. 
The vertical gaze mechanism is frequently 
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combined with symptoms like vertigo, loss of 
balance, vomiting and may also occur in cer- 
tain heart conditions and hypotonia. (5 fig- 
ures, 2 tables, 8 references)—Otto A. Wieg- 
mann 


RECOGNITION OF THE NON-OCULAR DAN- 
GERS OF SYSTEMIC THERAPY IN EYE DISOR- 
pers. (German) Rintelen, R. and Meyer, 
J. P. (CH-4056 Basel, Mittlere Str. 91, 
Univ.-Augenklinik, Switzerland), Klin. 
Mbl. Augenh. 156 :206-210, Feb., 1970. 


Systemic side affects of Butazolidin, Tan- 
deril, Diamox, anticoagulants and some os- 
motic diuretics are reviewed. (10 references) 
—Otto A. Wiegmann 


THE QUESTION OF INCOMPLETE CURES IN 
THE TREATMENT OF CONCOMITANT STRA- 
BISMUS. (German) Wieser, E. (CH-4056 
Basel, Mittlere Strasse 91, Univ.-Au- 
genklinik, Switzerland), Klin. Mbl. Au- 
genh. 156 :210-213, Feb., 1970. 


The chance to achieve a complete cure in 
concomitant strabismus depends largely on the 
age of the onset. Congenital squinters never 
achieve a full functional recovery after surgi- 
cal or non-surgical treatment. (1 table, 18 ref- 
erences )—Otto A. Wiegmann 


CONJUNCTIVAL ECOLOGY IN PATIENTS 
PRONE TO INFECTIONS. (German) Zehet- 
bauer, G. (A-1090 Wien, Alserstr. 4, II. 
Univ.-Augenklinik, Austria), Klin. Mbl. 
Augenh. 156 :214-216, Feb., 1970. 


Thirty-three in-patients of an intensive-care 
unit were subjected to weekly bacteriological 
examinations of their conjunctiva. Their find- 
ings were compared to a control group consist- 
ing of 33 in-patients in good general condition 
being hospitalized only for bone fractures. The 
first group showed significantly higher occur- 
rence of pathogenic germs like pseudomonas. 
Zinc sulfate and boric acid drops are recom- 
mended for prophylactic regular treatment of 
intensive care patients. (3 tables, 3 
references )—Otto A. Wiegmann 


PROPHYLACTIC NEOSPORIN APPLICATION 
BEFORE EYE OPERATIONS. (German) 
Payer, G. and Glawogger, F. (A-8036 
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Graz, Auenbruggerplatz 4, Univ.-Au- 
genklinik, Austria), Klin. Mbl. Augenh. 
156 :217-220, Feb., 1970. 


After determining the naturally occurring 
germ population in 150 patients, 50 eyes were 
subjected to topical neosporin applications and 
it was found that after eight applications all 
samples remained negative. (3 tables, 7 refer- 
ences )—Otto A. Wiegmann 


A SIMPLE DEVICE TO MAINTAIN TENSION ON 
LID-TRACTION SUTURES IN CATARACT SUR- 
GERY. (German) Morawiecki, J. and Jab- 

. lonski, Z. (Gdansk, Liinika Okulistyczna 
d. Med. Akademie, Poland), Klin. Mbl. 
Augenh. 156 :220-222, Feb., 1970. 


ARTIFICIAL IMPLANT AFTER ENUCLEATIONS. 
(German) Scheschy, H. and Benedikt, O. 
(A-8036 Graz, Auenbrugger Platz 4, 
Univy.-Augenklinik, Austria), Klin. Mbl. 
Augenh. 156 :222-224, Feb., 1970. 


THE VASCULAR ETIOLOGY OF THE SENILE AR- 
CUS INFILTRATE. (German) Brank, I. 
(Sopron Staedt, Krankenhaus, Augenabt., 
Hungary), Klin. Mbl. Augenh. 156 :224- 
227, Feb., 1970. 


A NEW RATIONAL SYSTEM FOR RECORD FIL- 
ING. (German) Kujus, H. (64 Fulda, 
Bahnhofstr. 19, Germany), Klin. Mbl. 
Augenh. 156 :227-229, Feb., 1970. 


OBJECTIVE MEASUREMENTS OF LID STRENGTH 
IN CERTAIN EYE DISORDERS. (German) 
Straub, W. and Backhaus, J. (355 Mar- 
burg/L., Univ.-Augenklinik, Germany), 
Klin. Mbl. Augenh. 156:230-235, Feb., 
1970. 


A modified ophthalmodynamometer was 
used to measure the force of the upper lid of 
165 patients. The method proved to be valuable 
in facial palsy, endocrine exophthalmos and 
other conditions. Particularly in facial palsy it 
is possible to monitor quite accurately the 
course of recovery or impairment. (5 figures, 
1 table, 6 references)—Otto A. Wiegmann ` 
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OPHTHALMODYNAMOGRAPHIC FINDINGS IN 
STENOSES AND OCCLUSIONS OF THE CA- 
ROTID ARTERY AND OF BRANCH VESSELS 
FROM THE AORTIC ARCH. (German) Genée, 
E. and Honegger, H. (852 Erlangen, 
Univ.-Augenklinik, Germany), Klin, Mbl. 
Augenh. 156 :235-239, Feb., 1970. 


Hager’s ophthalmodynamography proved to 
be extremely valuable in 11 patients with vas- 
cular occlusions. Five patients showed an oc- 
clusion of the internal carotid artery, in three 
patients a stenosis of the brachiocephalic trunk 
was present. The remaining three suffered 
from an occlusion of the subclavian artery. (1 
figure, 1 table, 6 references)—-Otto A. Wieg- 
mann 


STEREOSCOPIC PICTURES. (German) Diepes, 
H. (5047 Wesseling-Urfeld, Ulmenweg 
12, Germany), Klin. Mbl. Augenh. 156: 
239-243, Feb., 1970. 


BAND KERATOPATHY IN UVEITIS IN CHILD- 
HOOD. (German) Schumann, M. (X 69 
Jena, Bachstrasse 18, Germany), Klin. 
Mbl. Augenh. 156 :244-248, Feb., 1970. 


Only one case out of 18 showed polyarthritis 
as cause for the uveitis. In regard to etiology 
no differences were found between cases with 
and without band-shaped keratopathy. (1 ta- 
ble, 27 references)—Otto A. Wiegmann’ _ 


TISSUE ADHESIVE IN SURGERY OF THE ANTE- 
RIOR SEGMENT OF THE EYE. (German) 
Kutschera, E. (A-1090 Wien, Spitalgasse 

. 2, I. Univ.-Augenklinik, Austria), Klin. 
Mbl. Augenh. 156 :248-251, Feb., 1970. 


Central corneal incisions in rabbits (8 to 9 
mm long) were closed with butylcyanoacry- 
late. Ten eyes were closed with adhesives only, 
while in the remaining nine cases the adhesive 
was combined with a central suture. In a con- 
trol group of 19 cases the wounds were closed 
only with sutures. All corneal wounds which 
were closed only with adhesives showed a 
markedly diminished tensile strength after six 
to eight days. The strength increased consider- 
ably when sutures were. used in combination 
with the glue. It is recommended that in cor- 
neal wounds longer than 6 mm, supportive su- 


* tures be used. With some experience it is pos- 
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sible to apply the adhesive in a very thin layer 
which eliminates damage to the surrounding 
eye tissue. (1 figure, 9 references)—Otto A. 
Wiegmann 


KLINISCHE MONATSBLATTER 
FUR AUGENHEILLKUNDE 


VotuME 156 Marca, 1970 NUMBER 3 


ZOSTER AND EYE HERPES (German) Nover, 
A. (65 Mainz, Langenbeckstr. 1/Univ.- 
Augenklinik, Germany), Klin. Mbi. Au- 
genh. 156 :305-317, Mar., 1970. 


A review of 67 in-patients treated for 
herpes zoster showed that the vast majority 
were between 60 and 80 years old. Only six pa- 
tients were younger than 40 years. Males and 
females were equally involved. Seasonal peaks 
were observed in spring and fall. Frequently 
headaches preceded the outbreak of skin 
eruptions and eye involvement by several days. 
There was no established relation between the 
extent of skin lesions and kind and severity of 
eye findings. Almost 50% of all patients (31) 
showed deep corneal changes, Iritis was also 
found in about 50% of all patients, usually ap- 
pearing in the first or second week. In five in- 
stances the cornea stayed clear despite an ex- 
isting iridocyclitis. An elevated intraocular 
pressure was found in 17 patients. It is, how- 
ever, pointed out that tension could not be 
taken in all patients with severe corneal in- 
volvement. Six patients showed disturbance of 
extraocular motility. In one instance a total 
ophthalmoplegia was present. Interestingly 
enough, these motility disturbances appeared 
relatively late and also recovered after a pro- 
longed course. Retrobulbar neuritis was ob- 
served in three patients, appearing early in the 
course of the disease. Finally, two, cases 
showed signs of encephalitis. Treatment is still 
nonspecific and little rewarding. In about 50% 
of all patients a permanent lesion remains. (8 
figures, 1 table, 71 references)—-Otto A. Wi- 
egmann 


BLEPHAROCHALASIS: TYPES, ETIOLOGY AND 

- SURGERY. (German) Kettesy, A. (Debre- 
cen, Univ.-Eye Clinic, Hungary), Klin. 
Mbl. Augenh. 156 :318-325, Mar., 1970. 


The condition is caused by the absence or 
disintegration of the framework of insertion 


792 


between levator muscle and skin. The condi- 
tion should always be treated by surgical re- 
_ construction of the levator skin-connection. 
The procedure consists of a horizontal incision 
7 to 8 mm above the lid margin which will ex- 
pose the insertion of the levator. Subsequently, 
six sutures reunite skin and levator muscle. (8 
figures, 30 references )—Otto A. Wiegmann 


REFRACTIVE CHANGES OF THE EYE DURING 
THE COURSE OF LIFE. (German) Milnar, L. 
(Debrecen Simonyi ut 42, Hungary), 
Klin. Mbl. Augenh. 16:326-339, Mar., 
1970. 


By means of retinoscopy and keratometry 
optical properties were determined in 84 new- 
borns, 81 full term babies, 426 infants and 48 
children below the age of two. In addition, a 
random population of 2,084 subjects were in- 
cluded in this study. The total refractive 
power of the eye does not undergo changes be- 
yond the third to fourth year of life. In the 
majority of cases no changes in corneal re- 
fraction were found beyond the third year. 
The final actual length is obtained after the 
first decade of life. In contrast to other exam- 
iners the highest amount of hyperopia was 
found immediately after birth and showed 
from thereon a steady decline. (7 figures, 107 
references )—Otto A. Wiegmann 


BIOMICROSCOPY OF THE VITREOUS BODY IN 
CHILDREN WITH MYOPIA. (German) 
Brandt, H. P. and Liedloff, H. (X 50 Er- 
furt, Nordhaeuserstr. 74, Augenklinik der 
Med. Akademie, Germany), Klin. Mbi. 
Augenh. 156 :340-348, Mar., 1970. 


One hundred and five eyes were subjected to 
biomicroscopy with the three mirror contact 
lens of Goldmann. In cases of high myopia the 
vitreous may already show marked signs of 
destruction. Increased oscillation of the vitre- 
ous frame was found in 70% of all eyes. Fifty 
percent showed increased content of gray- 
whitish condensed fiber structure, 40 eyes ap- 
peared to have optically empty spaces and five 
eyes showed a posterior detachment. While 
changes in the vitreous appear relatively early, 
myopic degenerations of the central retina do 
not. Twenty-eight percent of all eyes, how- 
ever, showed some signs of peripheral retinal 
degeneration. Vitreous, and fundus changes 
were found to be related to the degree of myo- 
pia. (2 figures, 4 tables, 13 references )—Otto 
A. Wiegmann 
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THE MALIGNANT MELANOMA OF THE UVEA. 
HISTOLOGICAL CLASSIFICATION AND PROG- 
Nosis. (German) Mesewinkel, F. (X 22 
Greifswald, Friedrich-Loeffler-Str. 23 e, 
Path. Univ.-Institut, Germany), Klin. 
Mbl. Augenh. 156 :349-362, Mar., 1970. 


The investigation included 42 patients. 
Thirty-four were confirmed by histological ex- 
amination. The total incidence in a random 
clinic population was found to be 0.3%. Male 
patients predominated (64%). A tumor devel- 
oped in 31% between 60 and 70 years of age. 
Not a single patient was found below the age 
of 30 years. Most of the tumors were located 
in the fundus (85%) while the ciliary body 
showed only 10% and iris tumors were found 
only in two instances (5%). For classification 
Callender method was used. The highest 
mortality was found in the mixed cell type tu- 
mor. It is pointed out that the comparatively 
small number of cases does not allow definite 
statements in regard to prognosis. (7 figures, 
51 references )—Otto A. Wiegmann 


RETINAL HEMORRHAGES IN NEWBORNS WITH 
DIFFERENT COURSE OF DELIVERY. (German) 
Wieden, H. (Koeln, Heinrichstr. 10, Ger- 
many), Klin. Mbl. Augenh. 156:363-371, 

' Mar., 1970. 


In 609 newborns, a bilateral examination of 
the eyeground was performed within the first 
24 hours of life. Of 438 children who were de- 
livered spontaneously from cephalic presenta- 
tion, 103 showed retinal hemorrhages. Statisti- 
cally significant differences in comparison to 
this group resulted after vacuum extractions 
(110 newborns, 55 with hemorrhages) deliver- 
ies by cesarean section (19 newborns without 
hemorrhages) and in deliveries by forceps (9 
newborns, 6 with hemorrhages). A definite re- 
lationship of bilateral occurrence, severity, ap- 
pearance and distribution of the hemorrhages 
at the eyeground to different courses of deliv- 
ery or to the numerous maternal and fetal data 
could not be achieved. (1 figure, 4 tables, 27 
references )—Author’s abstract 


FLUORESCENT STAINING OF CYSTS OF THE 
ORBICULUS CILIARIS. (German) Slezak, H. 
(A-1090 Wien, Alserstr. 4, II. Univ.-Au- 
genklinik, Austria), Klin. Mbl. Augenh. 
156 :372-376, Mar., 1970. 


Cysts of the orbiculus ciliaris develop an in- 
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tensive green stain aiter intravenous injection 
of fluorescent material. Since the cysts pick up 
the stain from the bottom or are filled diffusely 
it is felt that Bruch’s membrane and the pig- 
ment epithelium show abnormal permeability 
allowing fluid from the choroidal capillaries to 
enter the cysts. (6 figures, 11 references )— 
Otto A. Wiegmann 


GYRATE ATROPHY WITH NYSTAGMUS AND 
STRABISMUS. (German) Schaefer, W. D. 
and Tenner, A. (69 Heidelberg, Berg- 
heimer Str. 20, Univ.-Augenklinik), 
Klin. Mbl. Augenh. 156:377-390, Mar., 
1970. 

The syndrome was found in two half-broth- 
ers from a family with consanguinity. The 
rare disease is believed to be inherited by an 
autosomal recessive mechanism. (3 figures, 29 
references )—Otto A. Wiegmann 


FUNDUS INFECTIONS OF THE EYES. (Ger- 
man) Schubert, E. (8 Muenchen 81, 
Franz-Wolter-Str. 42, Germany), Klin. 
Mbl. Augenh. 156 :391-394, Mar., 1970. 


KERATOMYCOSIS—-A LATE COMPLICATION OF 
KERATITIS. (German) Hollwich, F. and 
Dieckhues, B. (44 Muenster i. W., Univ.- 
Augenklinik, Germany), Klin. Mbl. Au- 
genh. 156:395-401, Mar., 1970. 


Based on 14 cases with fungus infection, the 
author states that mycotic involvement of the 
cornea has increased considerably during the 
last years. Any eye infection, resistant to 
treatment or showing exacerbation while 
treated with antibiotics and cortisone should 
be suspected of being mycotic. Corneal biop- 
sies are required if a mycosis is suspected. 
Topical treatment with Nystatin drops and Pi- 
maricin ointment was considered most success- 
ful. In addition, it is recommended that the 
cornea be covered with conjunctival flap in all 
cases where perforation is imminent. (2 fig- 
ures, 1 table, 8 references)—Otto A. Wieg- 
mann 


SIMPLE METHODS FOR TREATMENT OF 
HERPES SIMPLEX OF THE CORNEA. (Ger- 
man) Szekler, R. (Zagreb, Rebro, Klinika 
az ocne bolesti Medicinskog fakulteta, Yu- 
goslavia), Klin. Mbl. Augenh. 156 :402- 
404, Mar., 1970. 
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In eight patients the author denuded the af- 
fected areas of the cornea by means of a 
grinder which is originally designed to remove 
rust rings from the cornea. (16 references)— 
Otto A. Wiegmann 


ZOSTER OPHTHALMICUS IN HEMATOLOGICAL 
DISEASES. (German) Eichholtz, W. (34 
Goettingen, Gosslerstr. 12, Germany), 
Klin. Mbl. Augenh. 156:405-409, Mar., 
1970. 


MALIGNANT. LYMPHOGRANULOMATOSIS OF 
THE CONJUNCTIVA. (German) Faulborn, 
J. (78 Freiburg i. Br., Kaillianstrasse, 
Univ.-Augenklinik, Germany), Klin. Mbl. 
Augenh. 156:409-416, Mar., 1970. 


Repeated histologic examination established 
the diagnosis of bilateral conjunctival Hodg- 
kin’s disease in one patient. (4 figures, 46 ref- 
erences )—Otto A. Wiegmann 


PLASTIC COVERAGE OF ULCERATIVE DEFECTS 
OF THE SCLERA. (German) Reinisch, G. 
(A4020 Linz/Donau, Klammstr. 2, Aust- 
ria), Klin. Mbl. Augenh. 156:417-420, 
Mar., 1970. 


A large ulcerative defect caused by radia- 
tion of Bowen’s disease was successfully cov- 
ered with tarsal conjunctiva after an attempt 
to graft fascia lata failed. (3 figures, 7 refer- 
ences )—Otto A. Wiegmann 


A CASE OF UNILATERAL, PROGRESSIVE FACLAL 
ATROPHY. (German) Kovas, M. (Debre- 
cen, Univ.-Eye Clinic, Hungary), Klin. 
Mbl. Augenh. 156 :421-424, Mar., 1970. 


UNILATERAL POST-TRAUMATIC HYPEROPIZ- 
ATION IN BILATERAL MYOPIA. (German) 
Mehlhose, F. (1 Berlin 62, Bayerischer 
Platz 9, Germany), Klin. Mbl. Augenh. 
156 :425-427, Mar., 1970. 


SURGICAL AND CONSERVATIVE TREATMENT 
OF INTRAOCULAR TUMORS. (German) 
Hager, G. and Lommatzsch, P. (X 104 
Berlin, Ziegelstr. 5-12, Augenkl. d. Char- 
ite, Germany), Klin. Abl. Augenh. 156: 
428-434, Mar., 1970. 
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Twenty patients out of 36 could be success- 
fully treated with radioactive applicators. De- 
spite this treatment enucleation could not be 
prevented in 14 cases because the tumor con- 
tinued to grow or complications like vitreous 
hemorrhages or secondary glaucoma were ob- 
served. In addition, 10 patients with choroidal 
metastases from various primary carcinomas 
were treated in the same fashion. Seven of 
these cases were considered complete cures. (5 
figures, 8 references )—Otto A. Wiegmann 


ON THE NEW LAW FOR MEASURING AND 
GAUGING. (German) Weigelin, E. and 


MARCH, 1971 


Jessen, K. (53 Bonn-Venusberg, Abbestr. 
Klin. Inst. f. exper. Ophthalmologie der 
Universitaet Bonn, Germany), Klin. Mbl. 
Augenh. 156 :434-437, Mar., 1970. 


FILATOV’S TISSUE THERAPY V.—-RESULTS 
AND EVALUATION OF FILATOV’S TISSUE 
THERAPY OF THE LAST 16 YEARS IN OPH- 
THALMOLOGY ACCORDING TO WORLD BIBLI- 
OGRAPHY. (German) Freytag, A. (1 Ber- 
lin 61, Gneisenaustr. 23, Germany), Klin. 
Mbl. Augenh. 156 :437+466, Mar., 1970. 
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ANNOUNCEMENTS 
SEMINAR ON PREVENTION OF BLINDNESS 


A seminar on the prevention of blindness will be 
held in Jerusalem August 25-27, 1971, under the 
auspices of the Israel Academy of Science and the 
Humanities. Participants will discuss measures be- 
ing used for the prevention of blindness in develop- 
ing and developed countries. More particularly, an 
< attempt will be made to assess the comparative 
effectiveness and cost of these measures. The meet- 

ill bring together ophthalmologists, medical 
s of health, and other medical administrators 
different countries, as well as representatives 
ties engaged in the prevention of blindness 
ghout the world and representatives of orga- 
nizations interested in financing research directed 
toward this purpose. Subjects chosen for discussion 
at the meeting are: keratomalacia, amblyopia, glau- 
coma, diabetic retinopathy, retinal detachment, cata- 
ract, and corneal opacification. 

Those interested in taking part in this meeting 
should communicate with Prof. I. C. Michaelson, 
Hadassah University Hospital, P.O. Box 499, Jeru- 
salem, Israel. 













FIGHT FOR SIGHT GRANT APPLICATIONS 


Fight for Sight, Inc., announces that all applica- 
» tions for student fellowships, post-doctoral fellow- 
ships, and grants-in-aid must be submitted solely by 
chiefs of departments of ophthalmology, even when 
the applicant’s investigation is to be carried out in a 
department other than ophthalmology. Applicants 
from other departments should contact the chief of 
the eye department of their institution; in instances 
where the institution has no department of ophthal- 
mology, the applicant should contact the chief of an 
eye department of the teaching institution of his 
choice. The closing date for acceptance of applica- 
tion for student fellowships is March 1, 1971. The 
closing date for filing of applications for post-doc- 
toral research fellowships and grants-in-aid is 
March 31, 1971. 

Fight for Sight is particularly receptive to pilot 
projects and these will be given priority consider- 
ation. 


RESEARCH to PREVENT BLINDNESS TO ESTABLISH 
NEW SCHOLARSHIP PROGRAM 


Research to Prevent Blindness, Inc., has been 
awarded a $75,000 grant by the Louis B. Mayer 
Foundation to establish a special scholars program 
„for the support of new research aimed at the eradi- 
cation of blinding diseases. Announcement of the 
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grant was made by Daniel M. Selznick, vice-presi- 
dent of the Louis B. Mayer Foundation in Beverly 
Hils, California. 

The new grant provides that a $25,000 award be 
made for each of three consecutive years. Award 
winners, to be known as Research to Prevent Blind- 
ness Louis B. Mayer Scholars, will be chosen from 
nominations submitted by medical school depart- 
ments of ophthalmology and evaluated by the RPB 
advisory panel. 

Heads of medical school departments of ophthal- 
mology are asked to submit nominations for the 
first awardee by spring of 1971. Inquiries may be 
addressed to Research to Prevent Blindness, Inc., 
598 Madison Avenue, New York, New York 10022. 


AUSTRIAN OPHTHALMOLOGIC SOCIETY 


The 14th annual meeting of the Austrian Oph- 
thalmologic Society will be held on June 10-13, 
1971, in Linz, Austria. Closing date for scientific 
contributions is March 1, 1971. Inquiries and regis- 
trations should be sent to Dr. W. Funder, Erbeten, 
Wiener Medizinische Akademie fur arztliche Fort- 
bildung, Spitalgasse 2, A 1090, Wien IX, Osterr- 
eich. 


INTERNATIONAL Eye FOUNDATION 


Under the auspices of the International Eye 
Foundation announced a team of two physicians 
will survey five countries to establish new programs 
for the prevention and cure of blindness. John 
Harry King, Jr., and Daniel B. Langley will lecture 
and operate in Indonesia, Thailand, Pakistan, India, 
and Afghanistan during the course of their five- 
week mission, The new programs they will establish 
will be partially supported by a grant from the 
United States government, and supplemented by 
funds which have been raised from public dona- 
tions. 

In order to provide tissue for the cornea trans- 
plant surgery, 64 members of the Eye Bank Associ- 
ation of America throughout the United States will 
cooperate by donating eye tissue. The Lions District 
22-C Eye Bank of Washington, D.C., is assisting in 
this program, and the Eye Bank’s medical director, 
John W. McTigue, will send eye tissue by air ex- 
press to Djakarta, Indonesia, as it becomes avail- 
able locally. i 


BELGRADE AND ROME UNIVERSITIES 
HOLD JOINT MEETING 


Postgraduate joint ophthalmology mee 
professional visits will be held at Belgrade Uni 
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sity and Rome University followed by vacations in 
Dubrovnik, Yugoslavia, and the Isle of Capri, Italy, 
May 24 and June 7, 1971. The participating Ameri- 
can faculty members are Paul Henkind and Bernard 
Schwartz. The Yugoslavian faculty includes Dobro- 
say Cvetkovic, Ruzica Ilic, Milan Blagojevic, Olga 
Litricin, and Aleksander Parunovic. The Italian 
representatives will be Gian Battista Bietti and 
members of his staff. 

Inquiries may be directed to Professional Semi- 
nar Consultants, Inc., 3194 Lawson Boulevard, 
Oceanside, New York 11572. 


UNIVERSITY oF MICHIGAN 


The University of Michigan Medical Center will 
hold its annual Ophthalmology Conference on May 
3-5, 1971 at the Towsley Center for Continuing 
Medical Education in Ann Arbor. Dr. John W. 
Henderson and staff will conduct the conference 
which will include the following guest lecturers: 
William H. Spencer, University of California ; 
Philip Knapp, Columbia University ; Simmons Les- 
sell, Boston University; Noel S. €. Rice, Moor- 
fields Eye Hospital; Dan B. Jones, Vanderbilt Uni- 
versity. 

Requests to enroll or to obtain further informa- 
tion should be directed to the Department of Post- 
graduate Medicine, The Towsley Center for Con- 
tinuing Medical Education, Ann Arbor, Michigan 
48104. 


STANFORD UNIVERSITY POSTGRADUATE COURSE 


Stanford University School of Medicine an- 
nounces a three-day postgraduate course in ophthal- 
mology to be held on June 24-26, 1971, at the Stan- 
ford University School of Medicine in Stanford, 
California. The course will include round table dis- 
cussion of diagnosis and management of present 
day squint problems, as well as examination of var- 
‘ous school of thought in treatment of strabimus. 
Guest lecturers will be Eugene R. Folk, Arthur J. 
Jampolsky, and Phillip Knapp. 

Registration is limited, and applications will be 
accepted in the order received. The fee is $125 for 
enrollment and $15 for wives. Inquiries may be di- 
rected to Gerald L. Portney, M.D., Division of 
Ophthalmology, Stanford University School of 
Medicine, Stanford, California 94305. 


UNIVERSITY OF PITTSBURGH 


The University of Pittsburgh announces a course 
in the management of retinal detachment on August 
2-6, 1971, to be held at the Eye and Ear Hospital of 
Pittsburgh, Pennsylvania. 

The program will include surgical clinics with 
closed-circuit television, didactic lectures, and prac- 
tical laboratory sessions in ophthalmoscopy and 
biomicroscopy. Animal work in surgical techniques, 
cryosurgery, and laser, as well as photo coagulation 
will be conducted. The didactic lectures will cover 
ophthalmoscopy, biomicroscopy, histopathology, dif- 
ferential diagnosis, operative and re-operative tech- 
niques, prophylactic treatments, and the manage- 
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ment of operative and postoperative complications. 
The course is limited to 12 persons, and the tu- 
ition is $300. Inquiries may be directed to W. G. 
Everett, The Eye Bank, Eye and Ear Hospital, 230 
Lothrop Street, Pittsburgh, Pennsylvania 15213. 


First CANADIAN Mosie Eve Care UNIT 


The first Canadian Mobile Eye Care Umit has 
begun service in remote areas im both Newfound- 
land and Labrador. It is staffed by an ophthalmolo- 
gist, a registered nurse, and driver-secretary. 

The chassis and body of the Canadian Mobile 
Eye Care Unit was donated by the Western Lions 
Ciub of Ontario. The Canadian Institute for the 
Blind provided $10,000 for the ophthalmic equip- 
ment. The unit is equipped to carry out medical 
eye examinations, minor eye surgery, glaucoma and 
amblyopia surveys. 

Ophthalmologists who wish to volunteer for a 
month’s service in the Spring, Summer, or Fall of 
1971 should write to Dr. Ellis Shenken, Medical 
Director, Mobile Eye Care Unit, 2 St. Clair Ave- 
nue, West, Toronto 7, Ontario, Canada. 


GILL MEMORIAL ANNUAL CONGRESS 


The Gill Memorial 43rd annual spring congress 
will be held April 4-7, 1971, at the Hotel Roanoke 
in Roanoke, Virginia. Lecturers in ophthalmology 
will include Harold F. Falls, Albert E. Sloane, Su- 
zanne Veronneau Troutman, Gunter K. von Noor- 
den, and Richard C. Troutman. Lectures will also 
be presented on otorhinolaryngology. 

Inquiries may be directed to the Gill Memorial 
Eye, Ear and Throat Hospital, Gill Memorial Hos- 
pital Foundation, 707-711 South Jefferson Street, 
P.O. Box 1789, Roanoke, Virginia 24008. 


New YORK Socrery or CLINICAL OPHTHALMOLOGY 


At the 26lst regular meeting of the New York 
Society of Clinical Ophthalmology (November 2, 
1970), Virginia Lubkin gave the presidential ad- 
dress on spectacle correction in monocular aphakia. 
Thirty-eight of 52 patients demonstrated a capacity 
to adapt to the phakic-aphakic spectacle correction. 
True steropsis was presented in a surprisingly large 
number of patients. Whitney Sampson, Houston, 
Texas, discussed the fundamental difference be- 
tween aniseikonia and anisometropia in their clinical 





Canadian Mobile Eye Care Unit. ü 


VOL. 71, NO. 3 


NEWS ITEMS 797 





View of the interior of the first Canadian Mobile Eye Care Unit. 


manifestations. Monocular aphakia was presented 
as a problem of anisometropia. Practical points in 
the design and fitting of contract lenses 2) aphakia 
were presented. Arthur Linksz, of New ork, dis- 
cussed some fundamental aspects of aniseikonia. He 
pointed out that the major problem in phakic- 
aphakic spectacle correction was the induced pris- 
matic vergence when the patient does not look 
through the center of the lens, 


PRESBYTERIAN HOSPITAL or Pactric MEDCAL CEN- 


The Presbyterian Hospital of Pacifc Medical 
Center announces its annual conference in postgrad- 
uate ophthalmology will be held June 3-4, 1971. The 
conference, entitled Highlights of Modern Ophthal- 
mology, is designed to provide the practicing oph- 
thalmologist with current information on eryosur- 
gery, fluorescein fundoscopy, glaucoma, cataract 
surgery, diabetic retinopathy, retinal detachment, 
adhesives in eye surgery, contact lenses, antibiotic 
therapy, and medicolegal problems, The conference 
chairman is Gilbert W, Cleasby. 

The fee of $125 includes luncheons and a sylla- 
bus. Direct inquiries to the Department of Ophthal- 
mology, Pacific Medical Center, 2018 Webster 
Street, San Francisco, California 94115. 


N 


ALBERT C. SNELL MEMORIAL LECTURE 


The Rochester Ophthalmological Society has in- 
vited Edward W. D. Norton, professor and chair- 
man of the department of ophthalmology at the 
University of Miami School of Medicine and Jack- 
son Hospital, to give the 16th annual Albert C. 
Snell memorial lecture. The lecture will be given in 
Rochester, New York on Thursday, April 29, 1971, 
and is on disturbances of the retinal pigment epithe- 
lium. There will be an afternoon clinical session at 
the medical center followed by dinner and the Jec- 
ture. Guest speakers for a session on April 30, 1971, 
will include Gerald B. Kara, Alex E. Krill, and 
Myron Yanoff, 


COURSE IN ULTRASONIC TECHNIQUES OFFERED AT 
SOUTHAMPTON 


A three-day course will be given July 26-28, 1971, 
at the Southampton (New York) Hospital, de- 
signed to give the ophthalmologist a practical work- 
ing knowledge of diagnostic ultrasound. Lectures, 
laboratories, closed circuit TV, and videotape will 
be used to teach the methods of diagnosing of 
intraocular pathology, foreign body localization, 
and extraction of nonmagnetic foreign bodies. Also 
discussed will be therapeutic ultrasound, scanning, 
and ultrasonic physics. The faculty will include Na- 
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thaniel R. Bronson III, Southampton Hospital; D. 
Jackson Coleman, Edward Harkness Eye Institute ; 
Donald J. Hart, Philadelphia; Arthur H. Keeney, 
Wills Eye Hospital; David Meyer, St. Judes Chil- 
dren’s Research Hospital; Edward W. Purnell, 
Western Reserve School of Medicine; and Karl 
Ossoinig, Vienna. 

Tuition is $150 ($100 for residents). Evening en- 
tertainment is planned. This course will follow one 
on corneal surgery, given by the Eye Bank for 
Sight Restoration, Inc, at the Southampton Hospi- 
tal July 21-23, 1971. Inquiries should be sent to Na- 
thaniel R, Bronson HI, M.D, Southampton Hospi- 
tal Association, Southampton, New York 11968. 


Kresce EYE INSTITUTE 

The annual Kresge Eye Institute clinic day con- 
ference will be held on May 22, 1971, at the Wayne 
County Medical Society David Whitney House Au- 
ditorium, 1010 Antietam Street, Detroit, Michigan. 
Presentations by Kresge Eye Institute alumni, fac- 
ulty, and residents will be devoted primarily to di- 
agnosis and management of a wide range of current 
clinical problems. 

For further information, please contact David 
Barsky, M.D, program co-chairman, Kresge Eye 
Institute, 690 Mullett Street, Detroit, Michigan 
48226, 


PERSONALS 
Harotp A. KAHN 


Harold A. Kahn has been appointed chief of the 
National Eye Institute’s newly created office of 
biometry and epidemiology. The appointment was 
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announced by Carl Kupfer, director of the National 
Eye Institute. 

The office of biometry and epidemiology will con- 
duct mathematical and statistical research on vision 
disorders by providing field studies, clinical trials, 
and population studies on the incidence of ocular 
diseases and associated factors. 


RAYMOND E., Recorps 


Raymond E. Records has been appointed profes- 
sor and chairman of the department of ophthalmol- 
ogy at the University of Nebraska Medical Center. 
Dr. Records was formally assistant professor of 
surgery in the division of ophthalmology at the 
University of Colorado Medical Center. 


MarrHew D. Davis 


Matthew D. Davis was appointed professor and 
chairman of the ophthalmology department at the 
University of Wisconsin, Madison, Wisconsin, Con- 
currently ophthalmology was reorganized as an in- 
dependent department, having previously been a di- 
vision of the department of surgery. Dr. Davis suc- 
ceeds Peter A. Duehr as chairman of ophthalmol- 
ogy. Dr. Duehr became chairman of ophthalmology 
at the University of Wisconsin in 1953 when its 
first chairman, Frederick A. Davis, retired. 


Davo PATON 


David Paton, currently associate professor of 
ophthalmology and assistant dean of medical school 
admissions at Johns Hopkins University School of 
Medicine, has recently been appointed chairman of 
the department of ophthalmolo 
of Medicine. 


z at Baylor College 





Derrick Vail, emeritus editor of the JOURNAL, receives the first Pan American Association of Ophthal- 


mology award from Benjamin F. Boyd, Executive Secretary-Treasurer, Pan American 
at the meeting of the Pan American Association of 


Ophthalmology. The award, made January 31, 1971 


Association of 


Ophthalmology in Bogota, Colombia, is made to the individual who has made the greatest contribution te 


international ophthalmology. 


+ 
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~ Only Glazcote lets the plastic 
eyeglass wearer see what hes missing. 


Just one dot of Glazcote® on each side of a plas- 
tic or hard resin lens fills hair line scratches and 
helps protect the lenses against future possible 
scratches. This unique product was developed 
for the Space Program, for use on spacecraft win- 
dows, and to clean, polish and protect astronauts’ 
plastic face shields. And continuous use of apti- 
cally clear Glazcote helps keep the lenses clean, 
static free, and polished as well as filling hair 


line scratches. AIIERGAN ine ca"! Montreal, Canada 


d 














76 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


U.S.A. Budgets for Medical Research 
and Development” 


Sa 


Obligations 
Department or Agency 1970 1971 1972 
actual estimate estimate 
e 
Veterans Administration 59 62 62 
Defense 125 117 115 
Atomic Energy Commission 104 105 104 
National Aeronautics and Space 
Administration 86 103 | 78 
National Science Foundation 28 30 32 
National Institutes of Health 873 1057 1185 
Health, Education and Welfare** 304 264 259 
Agriculture 50 55 56 
Environmental Protection Agency — 85 100 
Other 35 52 87 
1664 1930 2048 


* includes support of medical and health related research and development such as projects, re- 
sources and general support, but it does not include training and construction. 


«* Fycludes National Institutes of Health and for 1971 and 1972 excludes programs transferred to 
Environment Protection Agency. 
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President Nixon’s 1972 Budget for the 
National Institute of Health 


a 


1971 1972 
comparable proposed 
e 
institute and Research Divisions 
Research Grants 663,292 680,516 
Training Grants & Fellowships 159,260 152,679 
Collaborative Research 185,916 189,814 
Intramural Research 103,853 109,009 
Other direct operations 50,294 54291 -F 
Bureau of Health, Manpower & Education 
Medical, dental & related health professions 336,897 421,548 
Nursing 74,944 68,548 
Public health 18,475 18,514 
Allied health 19,486 26,494 
Program direction & manpower analysis 5,159 6,227 
Other 7.111 7,015 
National Library of Medicine 21,281 21,486 
Other 17,365 17,803 
Total NIH 1,663,999 1,870,414 
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eim Murocoll Phenylephrine, 


Was Scopolamine and Predni 
cataract (Murocoll Product *2c) 


surgery 


FORMULA: Sterile ophthalmic solution containing Phen- 
ylephrine Hydrochloride 10°, Scopolamine Hydrobro- 
mide 0.3% and Prednisolone 0.2%; preservatives 
chlorobutanol 0.5%; sodium bisulfite: polysorbate 20 
and distilled water as inactive ingredients, 


CLINICAL INDICATIONS: Used in intraocular inflammation 
such as uveitis and iritis, where it is desirable to maintain 
dilation, rest cHiary body as well as to decrease inflarn- 
mation with post-operative retinal or cataract surgery. 


CONTRAINDICATIONS: (a) Acute herpes simplex, vac- 
cinia, varicella, and most other viral diseases of the 
cornea and conjunctiva. (b) Tuberculosis. (c} Fungal dis- 
| am eases. (d) Acute purulent untreated infections which, like 
Complete ophthalmologic 2 mp other diseases caused by microorganisms, may be 
formulary REE masked or enhanced by the presence of the steroid. (e) 

, bar Bees Purulent conjunctivitis and purulent blepharitis, Indi- 
available on request -EE viduals with hypersensitivity to belladonna alkaloids. 


Muro preparations are avail- ane PRECAUTIONS: (a) Extended use of topical steriod 
ar oo Si bea a A : therapy may cause increased intraocular pressure 
aa “hae dre cc onine in certain individuals. It is advisable that intra- 
through their drug service | 
wholesaler. ocular pressure be checked frequently. (b) In those 
diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of 
topical steroids, 


CAUTION: Should be used with caution in patients 
~~, with narrow chamber angles. 


<i) DOSAGE: One or two drops in eye three or four 

ci times daily until all signs of intraocular inflamma- 

i tion are absent. 

Use of this combination reduces the number of 

| instilations that would be required if separate ag- 

49 ents were prescribed, and materially reduces the 
| cost of therapy. 


= AVAILABLE: 7.5 cc glass bottle with plastic dropper 
on prescription only. 


121 Liberty Street « Quincy, Mass, 02169 
Area Code 617 + 479-2680 
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OUTSTANDING EFFECTIVENESS IN DIAGNOSING 
ANOMALIES OF THE EXTRINSIC OCULAR MUSCLES 


THE ALLIED STRABISMOMETER 


A New, Easy-to-Use Instrument 


e Quick and accurate measurement of sub- 
jective angle of squint. 

è EFFECTIVE WITH CHILDREN AS YOUNG AS 
3 YEARS OF AGE. 

+ Presence of partial paralysis of ocular 
muscles, high phorias, and cyclo devia- 
tions readily revealed. 


Diagnostic evaluations 
area made on a special 
tangent screen celje 
brated in prism di- 
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Contact Lens 
Diagnostic Sets 


(*As suggested in the text, Corneal Contact Lenses, 
Ed. by Girard, L. J, Sampson, W. G., Soper, J. W.— 


C. VY. Mosby Co.) 


A set of optically perfect ( Modern Arc 
inspected) diagnostic corneal lenses — 
each lens is finished in exacting repro- 


ducible detail. 
invaluable for: 


1. Eliminating vertex distance errors, 
2. Evaluating best visual acuities in cornea 


disease. 


3. Predetermination of lens fit. 
Analysis of patient reaction. 


. Analysis of visual acuities in subnormal 


vision. 


Precorneal Lens Co. 


For reprints: Sampson, W. G., 
Soper, J. W.-—— Use of Diagnostic 
Corneal Lenses in Aphakia and 
other high Ametropias; Southern 
Medical Journal, Apr. 1966. 


Write 





Box 22703 Houston 77027 
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ELECTROLYSIS FOR 
EYELASH REMOVAL 


This permanent hair remover features the only patented self-correcting needle in exis- 
tence. Battery operated instrument sterilizes itself when current flows. No puncture 
safety feature helps prevent infection. Simple enough to be used by laymen (for cos- 
metic purposes only). 


_. Thousands of units sold for such varied professional application as removal of inverted 
eyelashes to cosmetic use. 
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When children are 


unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


SUPPLEMENT TO FORM. 3526—Statement of Owrfer- 


ship, Management and Circulation = 


7. OWNER: 


Stockholders: | J 
Barbour, Fleming, 2015 Lincoln Driyé, Fint, 
Michigan 


Bedell, Arthur J., 344 State Street, Albany, New 


York 

Benedict, Walter H., 5516 Riverbend Drive, Knox- 
ville, Tennessee 

Blake, Eugene, Trust Department, New Haven, 
Connecticut 

Crisp, Katharine B., 1901 East 13th Avenue, Den- 
ver, Colorado 

Ellis, Orwyn H., 635 South Westlake Avenue, Los 
Angeles, California 

Gradle, Audrey H., 10775 Ashton Avenue, Los An- 
geles, California 

Hogan, Michael J., 500 Lovell Avenue, Mill Val- 
ley, California | 

Loeb, Clarence (Hedwig), 1209 Astor Street, Chi- 
cago, filinois 

Lyle, Donald J., 411 Oak Street, Cincinnati, Ohio 

Mann, William A., 251 East Chicago Avenue, Chi- 
cago, Illinois 

Maumenee, A. Edward, 226 Northway, Baltimore, 
Maryland 

McLean, Mrs. Mary Lou, 809 Wolf's Lane, Pelham 
Manor, New York 

Newell, Frank W., 4500 North Mozart Street, Chi- 
cago, Illinois 

Ophthalmic Publishing Company, 160 East Grand 
Avenue, Chicago, Illinois 

Post, Lawrence T. and Bernice, 640 South Kings- 
highway, St. Louis, Missouri 

Reese, Algernon B., 73 East 71st Street, New 
York, New York 

Vail Derrick T., 2450 Lakeview Avenue, Chicago, 
illinois 

Firnap & Company, Trust Department, First Na- 
tional Bank of Oregon, Portland, Oregon 
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This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white bail) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 . 








o be fully meaningful to the medical profes- 
nm, all instrumentation must function as an 
asion of the user's eyes, hands, and mind. 
Kowa RC-2 fundus « camera fully embodies 
princi iple. 


dus and External Photography The basic 
incorporates every conceivable advance 


uilt-in flash, 2X magnifying lens, automatic 
numbering for patient coding, and ‘more. 


3: perienced: users. 


y. Ltd. 
3-CHOME, NIHONBASHI-HONCHO, 
U, TOKYO 103, JAPAN 





i ICAN CORPORATI LON 
Optics Division a 
New York, N: Y40001, USA, 
ICAL PRODUCTS, INC. 
e: Ave., Phila, Pas, SA, 


Milano, Haly 


OFFIGNON 


ics, mechanics, and electronics. Standard - 


produce impeccable 35mm results evën 


AMPLIMEDICAL SRL. 


LAMERIS INSTRUMENTEN M.Y. 

Utrecht, The Netherlands 

GENERAL OPTICA 

Barcelona-6, Spain 

HERBERT SCHWING 

Dammer Weg 37, Postfach 18, we Germany 


fundus camera 










7 he simple approach 
to fundus and 
fluorescein — 
photography. 








"FLUORESCEIN FUNDUS PHOTOG PRY : 



















s Fluorescein. Photography By simply. adc 

an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless flue 2S- 
cein photographic instrument. _ Cs 












è Polaroid? Photography An silachment g B 
you 60-second fundus photographs, ee 


To see obs. the t total systems ‘approach E 
made Kowa’s RC-2 the standard by whic 
others. are measured, ‘contact the representa 
in your area. Bae 


VAN HOPPLYNUS à 3, A 
Bruxelles 1, Belgium 
pri KER RYSER | l 
St, Gallen, Switzerland $ 
IMPERIAL OPTICAL COMI 
Toronto, Ontario, Canada 
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THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 
THE TWENTY-THIRD ANNUAL CLINICAL CONFERENCE 


Friday & Saturday, May 21-22, 1971 
The Drake Hotel, Chicago, Illinois 


PROGRAM 
“Ocular Motor Short Circuits’”——David G. Cogan, M.D., Boston, Mass. 
“Neuro-ophthalmic Examination of the “Stroke Patient” —Robert W. Hollenhorst, M.D., Rochester, Minn. 
‘Treatment of Subluxated Lenses’’-—Charles E. Iliff, M.D., Baltimore, Md. 
“Corneal Disease: Current Trends’-—Herbert E. Kaufman, M.D., Gainesville, Fia. 
“Photocoagulation in the Treatment of Diseases of the Macula’—Professor G. Meyer-Schwickerath, Essen, Ger- 


many 
“Treatment of Fractures of the Orbit” —Byron Smith, New York, N.Y. 
Morton F. Goldberg, M.D. Frank W. Newell, M.D. David Shoch 


PANEL 
“Retinal Vascular Disease” —-Moderator: Frank W. Newell, M.D., Participants: 
“Some Unemphasized Aspects of Diabetic Retinochoroidopathy”—-David G. Cogan, M.D. 
“Treatment of Diabetic Retinopathy”-—-Professor G. Meyer-Schwickerath 
“Patterns of Retinal Neovascularization -—Morton F. Goldberg, M.D. 
“Retinal Arterial and Venous Obstruction; Amaurosis Fugax’—Robert W. Holienhorst, M.D. 
“Practical Aspects of Plastic Surgery in Ophthalmic Practice’—Moderator: David Shoch, M.D.—Participants: 
Charles E. [liff, M.D., Byron Smith, M.D. 


The Twenty-Seventh Annual Gifford Memorial Lecture 
PROFESSOR DR. HANS GOLDMANN, BERNE, SWITZERLAND 
“Examination of the Function of the Cataractous Eye” 
Friday, May 21, 1971 


Fee: $90.00 (includes Round Table Luncheons and Dinner Dance on Friday Evening) 


Registrar: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive McHenry, Illinois 60050 Phone: 815-385-3329 


STANFORD UNIVERSITY SCHOOL OF MEDICINE 
announces the 
1971 STANFORD OPHTHALMOLOGY CONFERENCE ON 
OCULAR MOTILITY 
June 24-26, 1971 


SPEAKERS: l 
EUGENE R. FOLK, M.D. PHILLIP KNAPP, M.D. NORMAN FISHER, M.D. 
Chicago, Illinois New York, New York Stanford, Calif. 
ARTHUR J. JAMPOLSKY, M.D. RAYNOLD N. BERKE, M.D. GERALD L. PORTNEY, M.D. 
San Francisco, Calif. Stanford, Calif. Stanford, Calif. 


Lectures and round table discussions will cover diagnosis and management of present day 
squint problems. Differences and similarities among various “schools of thought” of stra- 
bismus treatment will be discussed. 

Registration Fee: $125.00 (includes lecture attendance, luncheons, cocktail party, banquet 
and trip to mountain winery with dinner). 


Social event tickets for wives: $15.00 


For application forms and further information write to: 
Gerald L. Portney, M.D. 


Division of Ophthalmology, Stanford University School of Medicine 
Stanford, California 94305 


+ 





AMERICAN JOURNAL OF OPHTHALMOLOGY 85 
STANFORD BASIC SCIENCE Announcement m Cali for Papers 
or 
COURSE IN The Sixth Corneal Research Conference 
OPHTHALMOLOGY to be held 


July 6 through September 3, 1971 


Stanford University Medical Center, 
Stanford, California 


The second annual Basic Science Course 

| for residents and prospective residents in 
ophthalmology will be given at the Stanford 

| University Medical Center. The course will 
=d take place from July 6th through September 
zio 3, 1971, 








| ©. The 1970 course was composed of a fac- 
ulty of 45 and 2774 hours of instruction, 
and the 1971 course will be similar. This 
course is patterned after the Lancaster 
: Course and consists of lectures, demonstra- 
eos tions, and laboratory work in: 


1. Anatomy (Chief: Crowell Beard, M.D.) 


2. Pathology (Chief: Brooks Crawford, 
M.D.) 


3. Embryology and Genetics (Chief: David 
Jesberg, M.D.) 


4. Microbiology and Immunology (Chief: 
Phillips Thygeson, M.D.) 
|. 3. Physiology (Chief: Peter Kronfeld, M.D.) 
6. Biochemistry (Chief: Michael Hall, Ph.D.) 
7. Neuro-ophthalmology and Nevroanato- 
my (Chief: Richard Sogg, M.D.) 
8. Optics and Theory of Refraction (Chief: 
Paul Boeder, Ph.D.) 
9. Motility (Chief: Alan Scott, M.D.) 


10. Pharmacology and Toxicology (Chief: 
Philip P. Ellis, M.D.) 


Tuition for the entire course is $575, pay- 
able at or before matriculation. Twenty-five 
dollars of this fee is required at the time of 
application and is not refundable in the event 
of withdrawal after acceptance. It may, how- 

| ever, be applied to application for another 
|. year’s course. 


op - For further information and application 
| forms, please write to J. W. Bettman, M.D., 
*| Division of Ophthalmology, A227, Stanford 
Medi x Center, Stanford, California 94305. 





June 11th, 1970, 1:00 p.m. 


to 
June 12th, 1970, 12:30 p.m. 


at 
Columbia University 
College of Physicians and Surgeons 
Alumni Auditorium 
650 West 168th Street 
New York, New York 


For the first time an open meeting for those en- 
gaged in clinical and basic corneal research. 
Please pre-register by writing to: 

Corneal Research Conference 

Edward 3. Harkness Eye Institute 

635 West 165th Street 

New York, New York 10032 | po 
Enroliment limited to 125—Number of papers lim- a 
ited to 35 TE 
— word abstract required Deadline: May Ist, | 





OPHTHALMOLOGISTS 
WANTING THE 
SERVICES OF 
A CERTIFIED 
ORTHOPTIST 
may write to: 
A.A.C.O. PLACEMENT SERVICE 
Miss Virginia D. Koehler 
Dept. of Ophthalmology 
The Reading Hospital 
W. Reading, Pa. 19602 
Requests are sent to Certified 

Orthoptists semiannually. = 
Available Orthoptists will contact the | 


Ophthalmologist directly. 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apolio flights where 
dry eyes could present serious problems. 

Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of Scc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 








Albalon 


(naphazoline HCI) 


LIQUIFILM Ophthalmic Solution 


Al lERGA Pharmaceuticals 
irvine, California’ Montreal, Canada 





treats it fast 
for a longer period of time 


Only Albalon provides the long-acting decon- 
gestant, naphazoline HCI, in the long-lasting vehicle 
-.. LIQUIFILM .. . to enhance absorption of the 
vasoconstrictor and in itself soothes, lubricates and 
comforts ocular tissue. 

Indications: For use as a vasoconstrictor in conjunctival 
hyperemic conditions of various etiologies to relieve such 
signs and symptoms as itching, smarting and redness. 

Warnings: should not be used in patients with narrow 
angle glaucoma. If irritation persists or increases, 
discontinue use. 

Dosage: one or two drops instilled in each eye every 
three to four hours or less frequently, as required to relieve 


symptoms. 
Contains: naphazoline HC] ................ 0.1% 
Liquifilm® (polyvinyl alcohol) .............-- 1.4% 


with: benzalkonium chloride, disodium edetate, citric acid, 
sodium citrate, sodium chloride, sodium hydroxide, and 
purified water. 

Supply: ALBALON is available in 15cc. plastic dropper 
bottles — on prescription only. 
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One drop of Isopto® Carbachol 3% keeps IOP down fo! 
8 hours. Administer it at bedtime and control | HOP thro 
ihe early morning hours—without the side e effects of 
more potent cholinesterase inhibitor. Consider {soy 
Carbachal, also, for extended IOP control during the 7 : 
in cases where the patient no longer responds to pilo 
carpine. ? © ae 
One recent study” in glaucoma patients s 

lsopto Carbacho! 3% effective for a full 8 hours 
instit oo on we n a ion was a in * 
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SKLAR 


“JEWEL” SCHIOTZ 


TONOMETER 


made by Sklar in the United States with certification. 


Accuracy is assured by certification of our TONOMETER, 
as to compliance with all requirements of Specification 5. 


The Electrical Testing 
Laboratories of New York 
certifies that every SKLAR 
TONOMETER meets all the 
requirements of Specifica- 
tion 5 of the Committee on 
Standardization of 
Tonometers of the 
American Academy of 
Ophthalmology and 
Otolaryngology. 


Easier and 
more accurate reading— 

Error due to parallax is 
overcome by SKLAR’S patented 
(#3,2666,301) inclined scale, 
combined with the bayonet 
frame and mirror. 

Friction is minimized between 
the plunger and hammer by the 
jewel mounted in the plunger. 
There are no sharp edges which 
may be harmful to the patient. 


Flectric Sterilizer and Stand 
with cover are available. The 
SKLAR TONOMETER may be 
fitted with the Allen Plunger 





The profession has known for 
ractor on special order. 
Retra = p : more than 75 years that any 
Write for comprehensive catalogs: i ith 
he concn instrument with the name 
B-—Ear, Nose & Throat SKLAR is the better buy. 


instruments 
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J. SKLAR MFG. CO., Inc., Long Island City, N. Y. 11101 
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Address manuscripts and other scientific communications to Frank W. Newell, M.D., 160 East Grand 
Avenue, Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely to the AMERICAN JoURNAL oF OPHTHALMOL- 
ocy. Two original typed copies must be submitted. The entire manuscript, including case reports, footnotes 
and references, must be typed in double space, with wide margins, on 814 by ll-inch heavy white bond 
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paper. See Suggestions to Authors (Am. J. Ophth. 70: Advertising pages 85-88, December, 1970). 


Author's proofs must be corrected and returned with 48 hours to Manuscript Editor, 160 East Grand 
Avenue, Chicago, Iinois 60611. 


Fifty reprints of each article will be supplied to the senior author without charge. Additional reprints 
may be obtained from Ophthalmic Publishing Company, 160 East Grand Avenue, Chicago, Illinois 60611, 
if ordered at the time proofs are returned. | 


Address news items and society proceedings to Thomas Chalkley, M.D., 700 North Michigan Avenue 
Chicago, Illinois 60611. i 


Exchange copies of medical journals should be sent to David Shoch, M.D., 160 East Grand Avenue 
Chicago, Tllinois 60611. i 


Subscriptions, requests for single issues, notices of changes of addresses, advertising, and other communi- 
cations should be sent to 160 East Grand Avenue, Chicago, Illinois 60611. j 


Change of address notices must be received at least 60 days in advance and must include both old and 
new addresses. 


Claims for copies lost in the mail must be received within 60 days from the date of issue. 


Advertisement insertion orders and copy must be received before the first day of the precedi 
for which the advertisement is scheduled. y p img month 
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OPHTHALMIC SOLUTION 


HUMORSO 


(DEMECARIUM BROMIDE | MSD) 


And now HUMORSOL is available in an improved dispenser— 
the easy-to-use, nonbreakable plastic OCUMETER® with a metered tip to 
help assure that your patient gets the precise dosage you prescribe. 


In addition, the Direction Circular has been significantly revised. 
We urge you to consult it before prescribing. 


We emphasize, however, that the formulation, Ophthalmic Solution 
HUMORSOL, remains exactly the same. 


= Supplied in two dosage strengths, 0.125 percent and 0.25 percent, 
each ina 5-cc OCUMETER® Ophthalmic Dispenser, with 


benzalkonium chloride 1:5000 added as preservative. 





For additional prescribing information, please see following page. 


HUMORSOE wwemecarium BROMIDE | MSD) . 


IS BACK 


in OCUMETER® Ophthalmic 






FOR TOPICAL APPLICATION INTO THE CON- 
JUNCTIVAL SAC ONLY 

Indications: Open-angle glaucoma; aphakic 
glaucoma due to postoperative synechiae; con- 
ditions obstructing aqueous outflow that are 
amenable to miotic therapy, such as synechial 
formation; following iridectomy; accommoda- 
tive esotropia (accommodative convergent 
strabismus), 

Contraindications: Known hypersensitivity; ac- 
‘ive uveal inflammation; most cases of narrow- 
angle glaucoma. 

Warnings: Should be administered with extreme 
caution to patients with myasthenia gravis who 
are on systemic anticholinesterase therapy; 
conversely, systemic anticholinesterase drugs 
for myasthenia gravis should be added cau- 
tiously. Succinylcholine should be administered 
with extreme caution before or during general 
anesthesia, because of possible respiratory and 
cardiovascular Sag ee 
Use in Pregnancy: Safe use in pregnancy has 
not been established, nor has the absence of 
adverse effects on the fetus or on respiration 
of the neonate. During pregnancy weigh poten- 
tial benefits against possible hazards. 
Precautions: Gonioscopy is recommended be- 
fore therapy. Do not use, or use cautiously, when 
an intraocular inflammatory process is present. 
Compression of the lacrimal sac during and 
following instillation for a minute or two mini- 
mizes drainage into the nasal chamber. Wash 
hands immediately after instillation. Discon- 
tinue use if salivation, urinary incontinence, 
diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities 
occur. 

Persons exposed to organophosphate-type in- 
secticides and pesticides (gardeners, organo- 
phosphate-manufacturing plant or warehouse 
workers, farmers, residents of communities 
which are undergoing insecticide spraying or 
dusting, etc.) should be warned of added sys- 
temic effects possible from absorption through 
the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing 
changes may be advisable. 

Use with extreme caution, if at all, in patients 
with marked vagotonia, bronchial asthma, spas- 
tic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, re- 


REVISED PRESCRIBING INFORMATION 


Dispensers for greater accuracy and patient-convenience 


HER 


cent myocardial infarction, epilepsy, parkin- 
sonism, and other disorders that may respond 
adversely to vagotonic effects. Use extreme 
caution before intraocular surgery because 
of the possibility of hyphema. 
Despite observance of all precautions, repeated 
administration may cause depression of the con- 
centration of cholinesterase in the serum and 
erythrocytes, with resultant systemic effects. 
Adverse Reactions: Stinging, burning, lid mus- 
cle twitching, conjunctival and ciliary redness, 
brow ache, headache, and induced myopia with 
visual blurring; activation of latent iritis or 
uveitis; retinal detachment has been reported 
occasionally. iris cysts may form, enlarge, and 
obscure vision, more frequently in children; 
cysts usually shrink when the miotic is discon- 
tinued, but rarely may rupture or break free 
into the aqueous. Frequent examination is 
advisable. 
Prolonged use may cause conjunctival thicken- 
ing and obstruction of nasolacrimal canals. If 
systemic effects occur, parenteral administra- 
tion of atropine is indicated: 0.4 to 0.6 mg or 
more for adults, proportionately less for chil- 
dren; artificial respiration may be required. 
Similar therapy is indicated for overdosage. 
Lens opacities have been reported, and routine 
slit-lamp examinations should accompany pro- 
longed use. Paradoxical increase in intraocular 
pressure may occur and be alleviated by a 
mydriatic. 
Dosage and Administration: Initial titration and 
dosage adjustments must be individualized to 
obtain maximal therapeutic effect. Patient must 
be observed closely during initial period. If 
response is not adequate within first 24 hours, 
consider other measures. Keep frequency of 
use to a minimum in all patients, but especially 
in children. 
Since technic is crucial to proper and safe ad- 
ee consult direction circular for full 
etails. 
Supplied: In 5-cc OCUMETER® Ophthalmic Dis- 
penser containing 0.125 or 0.25 percent 
solution, sodium chloride, and benzalkonium 
chioride 1:5000. 


For more detailed information, consuit your 
Merck Sharp & Dohme representatwe or see 
the package circular. ~ 


MERCK SHARP & DOHME! where today's theory is tomorrow's therapy Sr 


Division of Merck & Co. Inc. West Point Pa 19486 
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ng back from a cataract operation svg be 


K. emps glas re attractive, light, protective, and opti- 
: cally excellent. And they come clear or tinted, 
with: 3 case and a little booklet called “I can 


ia, We Paul W. Tisher, M. D. te developer 
of Temps glasses. 
Our exclusive Day-Nite Pak contains both 
clear and tinted pairs. 

Temps lenses are bifocal, and they are thin for 
: minimum spherical aberration. Available in narrow 
(5710 62 2mm P.D.) or wide (63 to 68mm P.D.). 
After permanent glasses are prescribed, Temps 
make perfectly good spares. 

- Try six pairs of Temps glasses, or six 

C Day-Nite Paks, with full return-refund privileges 
if you find them unsatisfactory. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. 
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Back at the ranch, he'll need Vasocon-A. Long-acting iorotan i 
decongestant, antihistamine combination. Rides herd on burning, iteh- 
ing, watering eyes, even for the toughest cowpuncher. 08. 0 = E 

Reduces conjunctival hyperemia in minor eye irritation and occular al- 
lergies. Helps after contact lens insertion and removal. Vasocon-A. 
Keeps them on the trail. 

CAUTION: Federal law prohibits dispensing without prescription. 
See package insert before prescribing. 

COMPOSITION: Naphazoline HCl, 0.05%; antazoline phosphate, 
0.5%: boric acid, 1.2%; sodium carbonate anhydrous; sodium chloride; 
phenylmercuric acetate (preservative) 0.002%. 

SIDE EFFECTS: Except for transitory stinging, side effects have 
rarely been encountered. | a cat 

CONTRAINDICATIONS: Should not be used by patients. with narrow > 
angle glaucoma. If irritation persists or increases, patient should be ad- De 
vised to discontinue use and return to physician. a 
SUPPLIED: 15 cc plastic dropper-tip vials 
Smith, Miller & Patch, Inc. 


New York, N.Y. 10010. Vasoce "m ~ 
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<x the 
xonix porta-pak 


XONIX 
For: Indirect Ophthalmoscopy, 
gonioscopy and portable 
refractions 


The XONIX PORTA-PAK is another new* product 
from XONIX especially designed for the ophthal- 
mologist. It is primarily to be used with the XONIX 
BINOCULAR INDIRECT OPHTHALMOSCOPE, or, other 
indirect ophthalmoscopes. 


The XONIX PORTA-PAK allows the ophthalmolo- 
gist to move about freely and make hospital rounds 
without the inconvenience of carrying a bulky trans- 
former and searching for an electrical outlet. 


The XONIX PORTA-PAK is excellent as a teach- 
ing aid for indirect ophthalmoscopy — hospitals, 
schools, courses, 


The XONIX PORTA-PAK is well suited for sales 
representatives to demonstrate indirect ophthal- 
moscopes or gonioscopes. 


h 





“The XONIX PORTA-PAK was first introduced 
at the AAOO Nationa! Meeting in Las Vegas, 
October, 1970. 


FEATURES: 


Variable light intensity with ‘‘off’’ position 


Portable power supply 


114 hours of continuous power at maxi- Fused for extra safety 


* « * * 
mum light intensity Standard twist-lock plug accommodates 


the XONIX and MIRA Indirect Ophthal- 
moscope; and can be adapted to fit the 
AO and Keeler Ophthalmoscopes. 


Rechargeable nickel cadmium batteries 
(overnight recharging) 


2 years of service under normal use** 


Lightweight and comfortably worn for 
extended periods 


For additional information, call or write: 


Worn in pocket, or, worn with comfort- 
able shoulder strap 


Rugged aluminum construction assures 
long life 


*Operation at other than maximum intensity 
will extend the 114 hours considerably. The 
batteries have a capacity of 4.0 ampere-hours. 


**!f the battery is discharged and charged every 
working day, the batteries should give satis- 
factory service for at least 2 years. 


w 
My. 


XONIX INCORPORATED 


124 Calvary Street, Waltham, Massachusetts O2154 ~ 
(617) 891-6511 
* 
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The simple approach | 
to fundus and 
fluorescein 
photography. 


FLUORESCEIN FUNDUS PHOT 


| To be fully meaningful to ihe medical profes- : . , Fluorescein Photography By | simply ac 
= sion, all instrumentation must. function as an. an auto-wind back, filters, and a quick-cy: 
extension of the user's eyes, hands, and mind, —_ power unit, the RC-2 becomes a flawless fluc 
“The Kowa RC-2 fundus camera fully embodies ; r photographic instrument, ; 


: a we principle. — o | oe ae 
e Fundus and External Photography The basic ® P olaroid® Photography An atachmen 
e 60-second f Tungus photographs, 


ES Re-2 incorporates every conceivable advance — 
-in optics, mechanics, and electronics. Standard 
Bre built-in flash, 2X. magnifying lens, automatic — To. see o why the total systems approa h 
> frame numbering for patient coding, and more. made Kowa’s RG-2 the standard by 
It will produce impeccable 35mm results even others: are measured, contact the represe i 
“for mexperencad Usas o ee your area. : Pas ae. 








No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
CHUO-KU, TOKYO 103, JAPAN - 


< KOWA AMERICAN CORPORATION AMPLIMEDICAL SRE 000 0O CNAN HOPPLYNUS S.A, 


o Camera and Optics Division =< Milano, Haly oo os Tooo oo Bruxelles 1, Belgium — 
45 W. 34th St, New York, N. Y. 10001, USA LAMERIS INSTRUMENTEN NV © OPTIKER RYSER 
KEELER OPTICAL PRODUCTS, INC. vo . Utrecht, The Netherlands l oo SE Gallen, Switzerland 
5636 Baltimore Ave., Phila, Pas USA. GENERAL OPTICA | IMPERIAL OPTICAL COMP 
C. DAVIS KEELER LTD. ....farcelona-5, Spain. 2 ERSE ‘Toronto, Ontario, Canada” , 
kondon W. h England o ooo) ; l HERBERT SCHWIND  — Aa _ see 


_ RUNEAU & COFFIGNON: yb ea ityg Be a os Dee Wee: 37, Postfach 18, w. , Germany 
| Paris 8e, Franca a E a E 
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NEW DEVELOPMENTS ... 


ORA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliary body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 





The attachment is shaped like the 3-mirror lens. Half a 
steel-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
fundus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 





THE PERKINS HAND HELD APPLANATION TONOMETER 


e LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 


WRITE FOR FREE CATALOGUES 





ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS 
40 WEST 55 STREET NEW YORK, NY 10Q19 
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or 0.06% strength before retiri 


PHOSPHOLINE IODIDE 0. 03% and 0. 06% were 
compared with pilocarpine 2% in a study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure 
after 24 hours, the effect of pilocarpine 2% de- 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The action of Phospholine lodide 0.03% was in- 
termediate between that of pilocarpine 2% and — 
Phospholine # lodide 0. On". 
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intraocular pressure with a single 
at bedtime. It provides a smooth { 
the higher strengths—0.06%, 0.125%, 

—when necessary. When indicated. epinephrine 
or carbonic anhydrase inhibitors may be pre 
scribed with any strength of a lodide. 
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(echothiophate iodide 
for ophthalmic solution) 



















Phospholine lodide and pil 


On intraocular pressure cont 


* Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves i 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 


Scientific Exhibit, Annual Convention, American Academy See next page for Brief 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing i 
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PHOSPHOLINE IODIDE” 


- (echothiophate iodide) 





for 24 hour control in chronic simple (open-angle) 
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helps protect against a “silent emergency” at night 
è may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
@ choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

in Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinyltcholine 
should not be used concomitantly. in patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium, 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, biurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/ocal) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 
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The Ophthalmos Division 

AYERST LABORATORIES 
New York, N.Y. 10017 


ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since same patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 
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ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./ Kg., LV; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
[Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutano! (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate. ] 
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When your patient is given DIAMOX 
SFQUELS, acetazolamide is uniformly re- 
leased, with peak concentration at 8 to 12 
hours. Effective reduction of tension (12 to 
62 per cent in chronic simple glaucoma) 
may be prolonged for as long as 18 to 24 
hours. This prolonged effect allows twice- 
daily dosage for convenience. It is also an im- 
portant consideration for the patient's rest. 

DIAMOX SEQUELS are indicated for both 
short-term (1 to 6 weeks) and long-term 
treatment of chronic simple (open-angle) 
glaucoma and secondary glaucoma. DIAMOX 
does not interfere with other forms of therapy 
designed to improve the outflow. A comple- 
mentary effect is frequently obtained when 
DIAMOX is used in conjunction with miotics. 


Contraindications — Situations in which sodium and/or 
potassium serum levels are depressed, in kidney and 
liver disease or dysfunction, suprarenal gland failure 
and hyperchloremic acidosis. Long-term administration 
is contraindicated in chronic noncongestive angle cio- 
sure glaucoma. 


Warning—Although teratogenic and embryocidal effects 


demonstrated in mice at more than ten times the equiv- 
aiand tharvanaitio Ancac hava mot bearn evidenced in 





humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless 
the expected benefits outweigh these potential adverse 
effects. 


Precautions—Increasing the dose may increase drowsi- 
ness and paresthesia and decrease diuresis. Reactions 
common to sulfonamides may occur: fever, rash, crys- 
talluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, 
pancytopenia, agranulocytosis. If such occur, discon- 
tinue drug and institute appropriate therapy. 


Side Effects~During short-term therapy: paresthesias, 
loss of appetite, polyuria, drowsiness, confusion, In 
long-term therapy an acidotic state may supervene. 
Transient myopia has been reported. Other occasional 
reactions: urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


DIAMOX® — 


Acetazolamide 


SEQUELS’ 


Sustained Release Capsules 


LEDERLE LABORATORIES, A Division of 
American Cvanamid Company, Peart River, New York 
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Sunglass Lenses 
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Now that you're prescribing more sun colors than ever before, | am sure that the 
last thing you want are surprises when the Rx arrives from the lab. 


But surprises do happen. Sometimes, the color of the lens varies consider- 


ably from what you (and the patient) expected. Sometimes, the transmission isn't 
quite what you had in mind. Or, you find that the variation across the lens is not 
satisfactory—the center being much darker than the edge or vice versa. Some 
background information might help you avoid these unpleasant developments. 


When we quote transmission, we quote at 
a2mm thickness. But, transmission varies 
with the thickness of the lens. The thicker 
the lens, the lower the transmission. And 
it's rare that you would prescribe a lens 
that's 2mm thick at both the center and 
the edge. 

Let's see just how thickness can affect 
transmission. Our dark green absorptive 
glass has a 36% transmission on a 2mm 


thick lens. Put this glass in a +7.00 D. Rx 


and the transmission drops to 5%! That’s 
practically opaque! Even ina +2.00 D. Rx 
there’s a significant drop—from 36% to 
21%. 

So then you ask, ‘‘What transmission is 
best for my patients?” There isn’t any one 
best transmission. It depends upon the 
application. In very bright situations—at 
the beach or driving on concrete high- 
ways in the sunny hours~a transmission 
of 10% to 15% might be quite comfort- 
able. However, approximately 20-22% will 
be more useful over a range of the widest 
outdoor seeing needs. On a golf course 
with its grass fairways, trees, and so on, 
your patient might prefer a 33% to 36% 


transmission. (If he gets into traps, he'll 


just have to close his eyes and swing away 


ae -dike the rest of us.) 
>- Be sure, of course, to check the cylinder 
power. A +4.00 D. = —2.00 D. will equal 


+4.00 D. in one meridian and +2.00 D. in 
the other. So, if a TRUE-COLOR® “D” is pre- 
scribed, the transmission in one meridian 
could be much greater than the transmis- 
sion in the other. 

For prescriptions requiring high powers 
or a great deal of cylinders, you can pre- 
scribe vacuum deposited coatings. These 
are applied in uniform thickness to just 
one surface of a glass lens. Since the 
coating has a uniform thickness, the trans- 
mission is likewise uniform over the entire 
lens surface, regardless of the Rx. 

Or you can prescribe dyed plastic 
lenses for high plus or minus corrections. 
Like the coatings mentioned above, these 
dyes are applied just to the surfaces in 
uniform thickness, and the transmission 
is the same over the entire lens. Generally, 
coatings and dyes do not cut out infrared 
(heat) rays, but they do absorb ultraviolet 
radiation. 

Suggestion. Write for the brochure 
“Glamour In Glasses”. It contains awealth 
of information including the variation 
across the lens and approximate trans- 
missions of our absorptive lenses in pre- 
scriptions ranging from + 7.00 D. to —6.00 


D. You'll also find the transmissions for all - 


our coatings and dyes. It will help you pre- 
scribe the most comfortable and cosmeti- 
cally appealing lens for your patient. 


A) AMERICAN OPTICAL 
4 CORPORATION 
Optical Products Division + Southbridge, Mass. 61550 
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Because each of the five E-Pilo (pilocarpine-epinephrine ) formula- 
tions has an epinephrine base of only 0.55%. You use no more epineph- 
rine, even on a four-times-a-day schedule, than most epinephrines 
once or twice daily. And by using less epinephrine more frequently, 
you obtain its full benefits. Systemic and local reactions may be less 
frequent. E-Pilo. Gives you more options in glaucoma therapy. 


Smith, Miller & Patch, Inc., New York, N. Y. 10010 
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E-PILO OPHTHALMIC 


PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 

CAUTION: Federal law prohibits dispensing with- 
out prescription. See package insert before pre- 
scribing. 

COMPOSITION: All E-Pilo Ophthalmic Solutions 
contain the same concentration of: 


Epinephrine Bitartrate .......-++-+..1% 
(Epinephrine Base 0.55% ) 

plus 
E-Pilo-L contains Pilocarpine HCl ..... 1% 
E-Pilo-2 contains Pilocarpine HC] ..... 2% 
E-Pilo-3 contains Pilocarpine HCl ..... 3% 
E-Pilo-4 contains Pilocarpine HC] ..... 4% 


E-Pilo-6 contains Pilocarpine HC] .... .64 


In addition, each sterile solution contains Manni- 
tol 5% and Benzalkonium Chloride 0.01%. 


In a buffered aqueous solution containing sodium 
bisulfite, mono and dibasic sodium phosphate, and 
disolium ethylenediaminetetraacetate. 


ACTION AND USES: For the treatment of glau- 
coma; more specifically, chronic simple glaucoma 
(open angle type). Pilocarpine acts as a miotic to 
constrict the pupil and reduce intraocular pressure. 
Topical Epinephrine is known to decrease aqueous 
secretion. Improved outflow facility has also been 
reported. 


ADMINISTRATION AND DOSAGE: One or two 
drops on awakening and in the evening. If this fails 
to control the pressure, medication may be used 
more frequently. The frequency of instillation and 
the concentration depends on the response of the 
patient. The Ophthalmologist must ascertain just 
how much E-PILO is necessary for each individual 
patient, 


PRECAUTIONS: Use with caution in unverified 
glaucoma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
open angle glaucoma; but complications, especially 
conjunctival irritation and brow ache occur fre- 
quently. If reaction is severe, discontinuance of the 
drag may become necessary. 


WARNING: FOR TOPICAL OPHTHALMIC 
USE ONLY. If irritation develops, patients should 
be advised to discontinue use and consult prescrib- 
ing physician. 

This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area, or other areas with the dropper tip 
of the bottle. Keep bottle tightly closed when not 
in use. 

Keep in cool place. Protect from light. Do not use 
if solution has darkened. 
CONTRAINDICATIONS: Pilocarpine or Epine- 
phrine sensitivity: Narrow angle glaucoma. Also 
see above. 


HOW SUPPLIED: 10 cc. plastic squeeze bottle 
with dropper tip. 


Smith, Miller & Patch, Inc., N.Y. 10010 
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beauty © 
without tears 


for your contact lens patients—when 
you insist they use AR-EX the 
only truly hypo-allergenic eye make- 


up. 


Prescribe “AR-EX" and increase pa- 
tient acceptance of contact lenses by 
helping to eliminate irritation caused 
by ordinary eye make-up. 


AR-EX Hypo-allergenic Eye Make-up 
is completely free of perfume, lano- 
lin, soap, gums, bismuth compounds 
and nylon or rayon floc. 


The only truly Hypo-allergenic Eye 
Make-up. 
AR-EX Mascara—Roll-on and Cake 


AR-EX Eye Shadow-——Stick and 
Brush-on 


AR-EX Eye Pencil and Cake Eyeliner 
AR-EX Brush-on Eye Brow 
AR-EX Eye Make-up Remover Pads 


NO OTHER EYE MAKE-UP CAN BE 
PRESCRIBED WITH CONFIDENCE FOR 
THE SAFETY AND COMFORT OF 
YOUR CONTACT LENS PATIENTS. 


Send for folders for patients. 


Hypo-allergenic 
Cosmetics 





AR-EX PRODUCTS. CO. 
1036 W. Van Buren St, Chicago, HE 60607 
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tonography 
asy to do 
in your office 





ALCON introduces the EDT-103™—the first electronic 
digital tonograph and automated recorder. Only 

the EDT-103 provides accurate, simplified tonography for 
routine office use. And any member of your staff can 

be trained to use it in less than half an hour. 


easy to read: 
* direct digital display of tonometric scale readings 
conveniently...at tonometer head 


easy to operate: 
* self-activating recorder, automatically controlled and timed 
* permanent patient record on “fan-fold” strip chart 
* automatic chart drive—maximum accessibility for easy loading 


easy to maintain: 
* self contained tonography system is compact, lightweight, 
portable, in its own carrying case 
+ all solid state circuitry 
* carries a one-year warranty, easily serviced 
* meets or exceeds all requirements of Specifi 











A new dimension in the detection and 
management of glaucoma -— 


Write for addifionai information, or to have our repi 
for a personal demonsiration. 
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A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 





VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 










e Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
lens fit 


Index of refraction 1.336 


+ 






Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 





at MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street + Quincy, Mass. 02169 
Area Code 617 + 479-2680 


you ll get superior r 


ICRO-POINT = 
satula Needles (Gs-s, GS-9, GS-10 













MICRO-POINT Spatula 
(left) measures 0.20: 
Soilless to 0.380 m 
conventional Ophthalmic 











MICRO-POINT Spatula Needle (| (left) make 
a smaller needle hole in test material tha 
conventional Ophthalmic. Needle (righ 






fran cite: 
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Your ETHICON representative will be glad to give you a demonstration. 


totally responsible leadership 












BRITISH JOURNAL OF OPHTHALMOLOGY 


This Journal publishes original articles on every aspect of the ophthalmo- 
logical sciences by practising ophthalmologists and research workers all 
over the world. While welcoming reports on experimental work, the 
editors nevertheless pay special attention to the practical problems of 
eye disorders and their treatment. to give as much help as possible to 
ophthalmic surgeons and all concerned with clinical ophthalmology. All 
articles are in English and carry summaries wherever appropriate. 

Book reviews, shorter notes, and correspondence also appear at frequent 
intervals. 


Published Monthly Annual Subscription $23.00 


OPHTHALMIC LITERATURE 


OPHTHALMIC LITERATURE is the key to virtually all published 
information on ophthalmology. Each issue consists of carefully prepared, 
informative abstracts in English of relevant articles in medical and 
scientific journals throughout the world; each abstract is classified under 
one of forty specific headings, with cross references where necessary. 
Summaries of new books and new editions on the subject are included 
under the appropriate headings. An author index is also included in 
each issue. 


In its comprehensiveness OPHTHALMIC LITERATURE is unique 
among abstracting journals in the world. 


Six issues a year, plus index Annual Subscription $23.00 


These two world famous ophthalmic journals can be ordered 
at the special combined subscription rate of: $40.00. 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOURNAL, 80 Brighton Avenue, Boston, Mass., 02134. 
Subscriptions for all other countries should be ordered direct from the 
Subscription Manager. 


BRITISH MEDICAL JOURNAL, B.M.A. House, 
Tavistock Square, London, WCIH 9JR, England 


or through any leading subscription agent or bookseller 
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Your #1 enemy is the 
eart and blood vessel diseases 





GIVE...231% HEART FUND\I 


Contributed by the Publisher 
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Were not 
satisfied wit 
just beine fir 


Our researchers are still creating more 
firsts for your contact lens patients. 















CLENS” The first cleaning solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 
by its thorough cleansing action. 


eeu SOACLENS” The first combination soaking-wetting solution adjusted to the 

ne proper pH, eliminates necessity for application of separate wetting 
solution, and allows insertion of lens directly from a Soacilens 
bath. 


ADAPT™ The first cushioning solution. Effectively reduces lens sensation 
and over-awareness. Ideal during adaptation and for chronic prob- 
lem cases, Helpful, too, in providing extra comfort for well- 


adapted wearers. 





Write for literature and clinical samples: 


| Burton, Parsons & Company, ING. manutacturers of Ethical Pharmaceuticals Since 1885 
w WASHINGTON, D.C. 20027 Æ MONTREAL, P.O., CANADA m MUNICH, GERMANY 






New AO Slit Lamp 
lets you choose 
the viewing angle 
you prefer. | 










~The AO Slit Lamp offers you a choice 
of inclined or horizontal eyetubes. 


Coated optics are parfocal and 
parcentered for maximum definition, 
resolution and-depth of focus. Slit _ 
controls are conveniently located 
on both sides of the instrument for 
right- or left-hand use. The new 
base control is fully adjustable _ 

and includes a large knurled © 

knob for vertical adjustment, 
easy-action joy stick for complete - 
horizontal adjustment, and a unique 
locking/ release mechanism that 
maintains critical alignment 

when final positioning — 
is reached. The base _ 
rides on a ball-bearing ~ 
suspension : so that all 
movement is precise. 
“and smooth. 

Your authorized AO — 
Instrument distributor 
or AO representative 
can demonstrate all 

these features and many more 

Or, write for our new color. broch 


J AMERICAN ol aT 
CORPORATION = 
BUFFALO, ‘NEW. YORK 44215 
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-Neomycin- | 
Gramicidin 


Each ce. contains: 

“Agrosporin’ & brand Polymyxin B Sulfate ......5,000 Units 
eomycin Sulfate (equivalent to a 
175 mg. Neomycin Base) ......... E austen as i 


Eaa A E araea 0,025 mg. 








Controls most eye infections promptly. The Oph- 
thalmic Solution is bactericidal to mest strains of 
Pseudomonas as well as many Gram-positive and 
Gram-negative organisms commonly found in the eye. 


Caution: As with other antibiotic preparations, pro- 
longed use may result in overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. Articles in the current 
medical literature indicate an increase in the prev- 
alence of persons allergic to neomycin. The possibil- 
ity of such a reaction should be borne in mind. 


Contraindications: The product is contraindicated in 
those individuals who have shown hypersensitivity to 
any of its components. 


Supplied: Bottles of 10 cc. with sterile dropper. 


Complete literature available on request from 
Professional Services Dept. PML. 





Le BURROUGHS WELLCOME & CO. WU. S. A.) INC. 
atdand Tuckahoe, New York 
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CAN PROVIDE 
ROUND-THE-CLOCK 
THERAPY 


ephamide® Liquifilm 
OPHTHALMIC SUSPENSION 


Sodium sulfacetamide, 10.0% ; prednisolone 
acetate 0.2% ; phenylephrine HCI, 0.12%; 
Liquifilm (polyvinyl alcohol), 1.4% ; and 
antipyrine, 0.1%. 


E: 


Specifically designed to treat nonpurulent 
blepharitis. Patient-accepted for routine day and 
night use. 

With Liquifilm® — the advantage, but not the 

disadvantage.. .of ointments — prolonged contact 

with lesions — no greasy appearance — ointments aré 
not required to be sterile. 

Dries quickly to a clear, invisible film on lids...so 
cosmetically acceptable, 
round-the-clock treatment 
virtually assured. 
One-prescription economy. 


Why Use Two... 


When One Will Do! 

With BLEPHAMIDE 

LIQUIFILM, you provide 

antibacterial/anti- 

inflammatory/anti-allergy/ 

anti-seborrheic activity—ina 
form that has the convenience of drops...the 
persistence of ointments All of the advantages of 





bescription: Sodium sulfacetamide, 10.0%; pred- 
Hsolone acetate, 0.2%; phenylephrine HCI, 0.12%; 
iquifilm (polyvinyl alcohol), 1.4%; phenylmercuric 
itrate, 0.004%; polysorbate 80, 0.1%; antipyrine, 
1%; with: disodium edetate; sodium phosphate; 
ibasic anhydrous sodium phosphate; monobasic 
odium thiosulfate; purified water; hydrochloric 
cid to adjust pH to 6.8. 

dications: Nonpurulent blepharitis and blepharo- 
onjunctivitis (seborrheal, staphylococcal, and 
ixed); nonpurulent conjunctivitis (allergic and 
acterial). 

ontraindications: Acute herpes simplex (dendritic 
eratitis), purulent untreated infections, vaccinia, 
aricella and most other viral diseases of the cor- 
ea and conjunctiva, ocular tuberculosis and fungal 
iseases of the eye. 


arnings: 

. In diseases due to microorganisms, infection may 
be masked, enhanced or activated by the steroid. 
. Extended use may cause increased intraocular 
pressure in susceptible individuals. It is advis- 
able that the intraocular pressure be checked 
frequently. 


3. In those diseases causing thinning of the cornes 
perforation has been known to have occurre 
with the use of topical steroids. 

4. Use with caution in patients with known or sus 
pected sensitivity to sulfonamides — if sensitivit 
or other untoward reactions occur, discontinu 
medication. 

5. Should be used with caution in the presence 
narrow angle glaucoma. 

6. Reports in the literature indicate that posteric 
subcapsular lenticular opacities have been rg 
ported to occur after heavy or protracted use qd 
topical ophthalmic steroids. 

Dosage and Administration: 1 drop 2 to 4 time 

daily, depending on the severity of the conditio 

Supplied: 5 cc. and 10 cc. plastic dropper bottles 

on prescription only. 


A (see. N Pharmaceuticals 


C> irvine, California/ Montreal, Canad 





















New Press-On Lenses, based on Fresnel technology, now offer 
alternatives to conventional lens treatment techniques. Wafer-thin | 
Lens membranes hold distinct advantages over ordinary lenses, 
venient Press-On System* makes it easy to center lenses, particula 
higher powers, for any P. D., resulting in eye comfort. Press-On 
cosmetically superior and convenient to use. They provide: | 


e Lightweight/Uniform thinness * Improved eye safety 
* Panoramic field of vision * Ease of application and chang 
e Negligible peripheral distortion e On-site availability a 






















Press-On Lenses are eas 
over the patient's existi 
lens or specified carrier | 
may be quickly cut to- 
lens or segment, in your 
available in five plus po 
vision aids or post 
lenses, they are at you 
distributor now. =o = 


Ordinary 


Fresnel Principle 
Leps 


OSG Press-On Leng 
























For full info rmation ol | Fi 
On Lenses by OSG, fill ou 


the coupon below: 










1. Optical Sciences Group, Inc. _ ree 
| _ 2201 Webster Street, San Francisco, California 94115, U.S.A. “| j 













Street Address 












*patents pending 
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- Probably not. The repeated wa: shing 
away of medication residue can cause 
irritation, too. 

But if he’s using Vasocidin, there is 
< no medication residue. It’s a true solution, 
-Free of irritating particles that crust on 


the lids and must be washed off. 
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_ If he has tokeep washing out what you 
gar e him to control nonpurulent blepharitis, 
isit a: nonpurulent blepharitis? 
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VASOCIDIN 
ANTIBACTERIAL /STEROID/ 
DECONGESTANT 


INDICATIONS: Relief and management of non- 
purulent Blepharitis and Conjunctivitis, 


DOSAGE: Initially, 1 or 2 drops placed in the 
conjunctival sac every hour until improvement 
occurs. 


Thereafter, 1 or 2 drops 2 to 4 times daily. 


COMPOSITION: 

Prednisolone-21-phosphate sodium .............. 0.25% 
(Equivalent to Prednisolone 0.2% ) 

Sulfacetamide sodium ...........0....0:0 10.0% 
Phenylephrine HC] ..000.0..00000.0 ee 0.125% 
Methylparaben ............. 0c eee eseteentee trees 0.02% 
Propylparaben ccocne etc nceee 0.005% 


In a stabilized aqueous solution containing sodi- 
um thiosulfate and *SMP-68 (a combination of 
polyoxyethylene polyoxypropylene compound and 
polysorbate 80). 


EFFECTIVENESS: The antibacterial spectrum of 
Vasocidin is particularly effective against the gram 
positive pyogenic cocci; E. coli, N. gonorrhoeae, 
Koch-Weeks bacillus and other bacteria susceptible 
to sulfacetamide. Because Vasocidin is a true solu- 
tion, dosage is uniform and each drop is free of any 
irritating particles. The Vasocidin vehicle enhances 
the dispersion of active components, Sulfacetamide 
combats a wide range of pathogens; prednisolone 
reduces inflammatory reaction; phenylephrine re- 
lieves hyperemia. Local effects of active therapeutic 
agents appear to be prolonged by phenylephrine- 
induced vasoconstriction, 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


CONTRAINDICATIONS: Steroids are contrain- 
dicated in dendritic ulcers (herpes simplex), vac- 
cinia, varicella and most other viral diseases of the 
cornea and conjunctiva, as well as in fungal and 
tubercular ocular disease. Contraindicated in the 
treatment of purulent conjunctivitis or blepharitis. 
Should not be used by persons with narrow-angle 
glaucoma or those sensitive to sulfonamides. If irri- 
tation persists or increases, discontinue use and 
consult physician. 


SIDE EFFECTS: Extended use of topical steroid 
therapy may cause increased intraocular pressure 
in certain individuals. It is advisable that intra- 
ocular pressure be checked frequently. In those 
diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. 


Vasocidin is sterile when packaged. To prevent 
See the dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of bottle. Keep 
container tightly closed. 


SUPPLIED: Plastic dropper-tipped vials, 5 ec. 


Smith, Miller & Patch, Inc., 
902 Broadway, New York, N.Y. 10010 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 





IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Branch Office 
2010 Tate Springs Road 


Main Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 


EUROPEAN CONTACT LENS 
SOCIETY OF OPHTHALMOLOGISTS 


FIRST SCIENTIFIC CONGRESS 
Royal College of Surgeons of England, London 
2nd, 3rd and 4th June, 1971 


Meeting to include kerato-prosthetics. 


Delegates should apply at once to: 


The Congress Secretary, 
Moorfields Eye Hospital, 

High Holborn, London, W.C.1. 
England. 


The Registration Fee includes Luncheons, 
Reception and Congress Banquet at the 
Royal College of Surgeons. 


The Fee will be: 


Members of European and 
American Contact Lens 
Society: 


Non-members: 


£12 ($30) 
£20 ($50) 


(Non-medical personnel may apply if spon- 
sored by an Ophthalmologist). 


Ophthalmologists in training: £10 ($25) 
















a Sterile, physiologic, lint-free 
ophthalmic irrigating solution 
to minimize trauma 
due to irrigation during surgery 


l Physiologic composition minimizes cytotoxic effect 
on ocular tissue 


BSS provides al! seven principal ionic species found 
in the fluid that bathes internal ocular tissues. Thus, 
BSS is physiologically balanced, affording you an un- 
paralleled opportunity to minimize trauma to external 
or internal ocular tissue during surgery.* 


Sterile/free of lint and particulate matter 


` Both the BSS solution and the outer surface of the dis- 
_. penser are sterile as received. The solution is passed 

_ through a .22 micron filter to eliminate lint or other 
< particulate matter. The dispenser itself is sterile and 
can be placed directly in the sterile field. 


Simplifies irrigating procedure 


BSS is supplied in a sterile, self-contained plastic dis- 
penser with a special adapter designed to accept 
Luer-Lok® hub irrigating cannulas. Just snap on the 
-. cannula, check for patency and irrigate. There is no 

- need to transfer bulk solutions to small bottles or ir- 
_tigating bulbs; no risk of introducing airborne con- 
‘taminants. 





‘In surgery—Be Sure to Specify... 
BSS (Balanced Salt Solution, Alcon). 


INGREDIENTS: Each mi contains sodium chloride 0.490%, potassium 
“thioride 0.075%, calcium chioride 0.048%, magnesium chioride hexa- 
ydrate 0.030%, sodium acetate 0.390%, sodium citrate dihydrate 
170%, CONTRAINDICATIONS: None known. PRECAUTIONS: {1) Since BSS 
kins no preservative, it should never be re-used. (2) Before use, 
k for patency. (3) To prevent aspiration, remove needie from the 
gore releasing pressure. (4) Do not use if seal or outer vial is miss- 
-Or broken. Open under aseptic conditions only. ie 











rel, D. L., Fleming, T. C., and Girard, L. J.: Am. J. Ophth. 49:895-903, 
No. 5, Part i, May 1960. 


Surgical Products Division, § Aicon Laboratories, inc. 


* 


< Luer-Lok is a registered trademark of Becton, Dickinson and Company. : 
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WE TOLD 
“PRESSURE-SPARING” EFFE 





OF HMS... 





medrysone} 


( 
\ 





.. APPARENTLY YOU WAN 





TO KNOW MORE. 








Drawing on nearly seven years of ex- 
sive clinical research experience, let’s 
isider those questions vou have asked 
st frequentl y; 


“Is HMS too mild to benefit 


‘patients with inflammatory 


nditions?” 

n the past five years, numerous inde- 
ident studies on HMS (medrysone) 
e been published including those by 
‘ker, and Thygeson.'+ Virtually all 
re reached the same conclusions: 
TS is an effective treatment for super- 
il ocular inflammations. 

\dditionally, in a recent survey, 76% 
he ophthalmologists interviewed who 
tried HMS, found it effective when 
d for the recommended conditions.’ 


‘What therapeutic possibili- 
sare now open to me, with 
iS, that were not available 
th other mild steroids?” 
irst, over 30% of the population is 
ly to respond to Sore with an in- 
nediate to high increase in intraocular 
ssure; steroid use with these patients 
st therefore be selective and cautious.’ 
h HMS, most of these patients now 
safely receive long-term steroid 
tment. 
econdly, there are those glaucoma 
ents who must be treated specifically 
y epinephrine but are nevertheless 
sitive to this drug. With HMS as con- 
tant therapy, Becker and Kolker 
yrted that ee was “sufficient im- 
rement in glaucoma control so as to 
d surgery” by allowing continuation 
pinephrine therapy.” 











“| haven't seen a rise inlOP — 
with mild steroids. Isn't the 
real concern with the more ae 
potent steroids?” os 

There is ample evidence that.1% dexa- 
methasone produces significant increases 
in [OP'4 and even 12% prednisolone, — 


the mildest of the commercia ly available < 


ophthalmic steroids, has the potential to 


increase TOP. Conversely, Doctors Beck- 


er and Kolker found in their investiga- 
tional study that “medrysone (HMS)}can 
be administered to patients four times a 
day for periods of several months with 
essentially no elevation of intraocular 
pressure even in individuals highly sus- 
ceptible to such elevation.” 


"Can Í treat uveitis and iritis 
with HMS?” 


It is vot indicated for these conditions. 
Its merits should only be judged in those 
conditions where indicated: allergic and 
vernal conjunctivitis, episcleritis, and 
epinephrine sensitivity, 


“Is HMS uncomfortable for 
the patient to use?” 

Results of a recent patient study 
showed that 96% of those tested found 
HMS completely comfortable in the 
eye.” Though early batches of the pro- 
duct did cause some minor irritation to 
the eves of a few patients, this has not 
been a recurring problem. 


(medrysone} 


LIQUIFILM® OPHTHALMIC SUSPENSION 


Allercan 
> 


Please see next page for Prescribing Information, 
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Prescribing Information for 


(medrysone) 
UQUIFILM OPHTHALMIC SUSPENSION 


DESCRIPTION. Contains: 


MEYO scS Soe se vec ecewc gee seawntas bad pepeenes ries eeae eee ike 
eee gpolyviny] alcohol)... ec etre 1g % 
with: benzalkonium chloride, disodium edetate, soum 


chloride, potassium chloride, sodium phosphate monobasic 
monohydrate, sodium phosphate dibasic yA A methyl. 
cellulose, purified water, and sodium hydroxide or hvdro- 
chloric acid if needed to adjust pH. HMS (medrysane) is 
related structurally more to progesterone than to other avail- 
able corticosteroids. 

INDICATIONS HMS (medrvsone) is effective in the treat- 

ment of allergic conjunctivitis, vernal conjunctivitis, epi- 

scleritis and epinephrine sensitivity, HMS (medrysone) is 
not indicated in iritis or uveitis as Ws therapeune effective- 
ness has not been demonstrated. 

CON TRAINDICATHONS: 

HAMS (medrvsene) is contraindicated in the following condi- 

GONS 
_ Acute untreated purulent ocular infecrions. 

. Acute herpes sHTplex dendro) keratitis, 

Viral diseases of the conjunctiva and cornes, 

Ocular tuberculosis. 

. Fungal diseases of the eve. 

_ Hypersensitivity to any of the components of the drug. 
WARNENGS 

infectious diseases of the eye may be masked, enhanced or 
activated by sterea. 

_ Corneal or scleral perforation occasionally has been reported 
with prolonged use of topical steroids. In high dosage thes 
have ae associated with corneal thinning. 

Prolonged use of topical steroids may increase mitraocular 
pressure although data from 2 uncontrolled studies* indicate 
that in patients with increased intraocular pressure anu m 
those susceptible ta a rise pn ntraocular pressure upon appl 
cation of ropical steroids, there is less effect on pressure with 
HMS than with dexamethasone or beramethasone, 

| Prolonged use of topical corticosteroids may rarely be associ- 
ated wath development of posterior subcapsular cataracts. 

_ Systemic absorption and systemic side effects may result 
with the use af typical steroids, 

PRECAL THING 

HMS Gredrvsone) is not recommended for use in iritis and 

uveitis as its therapeutic effectiveness has not been demon- 

strated in these combinions. 

With prolonged use of HMS (medrysonc) the intraocular 
yressure and lens should be examined periodically, 

[ia persistent corneal ulceration where a steroid has been 

used, or is in use, fungal infection should be suspected. 

The use of topical steroids in pregnancy should be limsted 
ts conditions Serious enough to warrant gueh Treatment, so 
that possible risk to rhe fetus may be justified by the expected 
benefit to the mother. 

ADVERSE REACTIONS: Occasional transient stinging and 

burning may occur on instillation, 

DOSAGE AND ADMINISTRATION: One drop instilled im 

the conjunctival sac up to every four hours. 

SUPPLY 

As as cc sterile suspension im plastic dropper barties on 

prescriphon only 

NOPE: Bondes Aled re one-half capacity fer proper drop 

control Do not freeze. 

REFERENCES 
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amethasone and Atedrysone on Human Intraocular Pressure. 

Canad. J. Ophth.. 31139, 1968. 
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_ Dorsch, Woo and Thygeson, P: The Clinical Efficacy of Med- 

rvsone, A New Ophthalmic Steroid, Amer. J. Ophth., 65:74 
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Spaerh, G Lo An Anti-Inflammatory Steroid Without 

Apparent Effect on Tatra-Ocular Pressure, Arch. Ophth., 

TEThE, GH, 
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BELROSE 
Refracting Equipment 


Company 


Used equipment sale 


BAL Deluxe choir and stand, BAL Motorized chair and 
stand, B&L Thorpe Slit Lamp, BSL Projector, Greens Plus 
Cylinder Refractor, Plus Cylinder Rx Master, B&L Auto 
Plot, Tangent Screen, Goniloscope Lenses, Prism Bar, Trial 
Lens Set and Cabinet, Medical Cabinet, Binocular Oph- 
thalmoscope, Instrument Tables, Perimeters, Scapens, in- 
direct Ophthalmoscope, Luma Wand, Ortho Rator, Trope- 
scope, Clason Projector, Harrington Flox Screener, Hun- 
drads of other items. Reasonable Prices. 


We Buy, Sell, ond trade all usable equipment. 
We repair all Optical Instruments. 
Send for free P.D. ruler 


Belrose Refracting Equipment Co. 
3923 North Ave. 

Chicago IH. 60647 

772-7500-7501 


FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 


plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 





' THE WORLD’S FINEST OPHTHALMIC EQUIPMENT BY 


TOPCON 









LENSMETER MODEL 1C Oo LENSMETER MODEL 2B 
* Direct reading system * Internal reading system 
e Vertex power scale: O to + 20 dioptor e Vertex power scale: 0 to + 25 dioptor 





VISION TESTER MODEL D SLIT LAMP 
e Completely enclosed dust-protected Lens ¢ Brilliant and sharp slit image 
system e Simple operation features 
° anemian located swing-down Auxiliary e High resolution corneal microscope 
oupes 


Mate Stl mA nN eH 





IPHTHALMOMETER MODELI RETINAL CAMERA TRC-F 


e Internal curvature and refractive power scale + Motordrive polaroid and stereo 
* Speedy single joystick focusing control adaptor available as options 
* Precise measurements and wide measuring 

range 


Eat com Me mA p SUE yD e AN Ah He Ah se Ae ne I oem mE i he wh ae re ae Wa OR eR mL BE WL A aa HOR ed be anh Te tee we OR oor Ww cine te eh the oe we an 


TOPCON INSTRUMENT CORPORATION of AMERICA 
170 Fifth Avenue, N.Y., N.Y, 10010 


3entlemen: Please send additional information on the following 
FOPCON instruments 


Lensmeter Model 1C Vision Tester Model D 
_| Lensmeter Model 2B Ophthalmometer Model 1 
| Retinal Camera Model TRC-F fẹ Slit Lamp Model 1 


ANE S nO NE Cae nC a 
e 

IDDRES S epn ee ne Ae ek eT ER 

ITY STATE 


Ae PHONE seii a 


WRITE OR CALL for descriptive literature on the above 
or on any of the other TOPCON Ophthalmic Instru- 
ments. 


TOPCON INSTRUMENT CORPORATION of AMERICA 
170 Fifth Avenue, New York, New York 10010 
(212) 924-6366 
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As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 

ate-coded on a 2 year basis). 

o change in clarity or potency 
was evidenced in any tests. 
The crystal clarity of every dro 
assures your patient full thera- 
peutic effect, first drop to last. 


Ee 


Be 


PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 


in Canada. 

"Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 

1% (12% Epinephrine Base). PE R SON 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY IN 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERBUGO 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 9 
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IN OPHTHALMOLOGY: 





CHOLINESTERASE TEST PAPER 
se erat A 
New screening test helps detect 
decreased plasma cholinesterase activity 
due to influence of echothiophate iodide 
and other cholinesterase inhibitors 
often used in the treatment of glaucoma. 


Results in minutes! Costs pennies per test! 








EASIER “Test Papen 
DONE K.J 
THAN EEEE 
SAID 





Saturate ACHOLEST Test Paper and Control Paper with plasma and cover with slide. 
Measure time required for ACHOLEST Test Paper to match color of Control Paper. 
Time value indicates plasma cholinesterase activity. 


Order today. ACHOLEST Kit consists of 1 vial Test strips, 
1 vial Control strips (sufficient for 30 Tests) and 4 glass slides. 


PROFESSIONAL SAMPLES ON REQUEST 


E. Fougera & Co. INC., picxsvitte, N.Y. 11802 
FINE PHARMACEUTICALS SINCE 1849 
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For better vision, 


right after surgery... 


UNIKA 


Temporary Cataract Glasses 





E 





The only post-operative glasses available in a full range 
of powers, from + 8.00 to + 15.00, UNIKAT with its 
distinctive good looking frames, in sizes from 42 to 
48 mm. is the ideal solution to the problem of giving 
comfortable vision to the aphakic patient right after 
surgery, at a very economical cost. 


Bifocals $7.70. 
Single vision $6.60 


Price includes hard resin lenses, frame and case. 


UNIVERSAL P. O. Box 3144 
OPHTHALMIC Houston, | exas 77001 , 
PRODUCTS NG 713 - 529-3109 
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ular cataract. Courtesy of F, E. Crgnetti, M 


Look deep 

into the eye 
stereoscopically) 
with this 


Photo Slit Lamp. 





Stereo slit lamp photo showing zon 





ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PH 






.D., Eye & Ear Hospital, Univ. of Pittsburgh 


Besides its purely optical advantages such as high 
resolution and large magnification range, the Zeiss 
Photo Slit Lamp has two truly unique features, 

First is the illumination system. it contains a 
specially designed, built-in flash unit of extremely 
high power (720 watt-seconds). Because of the 
brilliance of this flash illumination system you can 
narrow the slit beam down as far as 0.05mm. The 
built-in aperture diaphragm creates a practically 
parallel beam so that you can photograph in color 
with great, really great, depth of focus anything 
that can be seen with the slit lamp biomicroscope. 

And, second, you can do it Stereoscopically. 
Stereo slit lamp photos are as superior to conven- 
tional photos as 3-dimensiona! biomicroscopy is to 
examination with a monocular microscope. And 
since observation is uninterrupted during photog- 
raphy, you are assured of recording exactly what 
you see. A wide variety of attachments provides 
unmatched photographic versatility. You can, of 
course, use the Photo Slit Lamp, too, for regular 
biomicroscopy. 


For the full story, write Cari Zeiss, Inc., 444 5th 
Avenue, New York, N.Y. 10018. 


Nationwide service. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 





ILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C. 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA’ 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts {wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
“leaking wounds," equal to the smallest hand made eyed needles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 


Extra. Code Nos. 2SC-100, 28C-90 and 2SC-80. 





A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING. ‘Fully inert because it is made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


‘References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1946. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Cibis, Paul: Lid Reconstruction and Lifting with Penestrated Supra- 
mid Supports. Klin. Monatsbl. Augenh., 112, 3, 1947. J. Barraquer—-Z, Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Lester T. and Collahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing Co., Birmingham, Alabama, 1970. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. l 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


U.S. and Canadian Trade Marks Registered. 


lerectomy’’. Courtesy of FE. Cignetti, M. D, 





Eye and Ear Hospital of Pittsburgh, 


The Zeiss Operation Microscope after Barraquer. 





Ophthalmic surgeons worldwide 
are finding this instrument the 
most versatile and the easiest-to- 
handle operation microscope 
they've ever used. That’s because 
it's not an adaptation of anything 
else, but a microscope designed 
entirely and specifically for oph- 
thaimic surgery. 

Look at some of the features: 


„ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, 
=- 


A special objective 


Exclusive with this instrument is a 
200 mm tele lens with a 32 mm 


field of view that lets you see your 
scalpel well before it reaches the 


area of incision. The great depth of 
focus, edge-to-edge sharpness and 
color correction make it perfect 
for photography. 


The widest line of accessories 


Photographic attachments for all 
Purposes (regular & stereo still, 
motion picture, and TV) which, be- 
Cause of the unique Zeiss Beam 
Splitter, use precisely the same 
optics you use, so that you photo- 
graph precisely what you see. 

An assistant’s stereomicro- 
scope with the same quality optics, 
covering the same field of view, as 
the prime one. 

A slit scanner for tracing the 
whole cornea. 

A steep slit image that pen- 
etrates deep into the vitreous area 
—and, by means of a gonioscopic 


lens, all the way down to the retina. 


Fully motorized focusing 


All focusing is done with a foot- 
controlled unit. Since you never 
have to take your eyes off the op- 
erating scene, your eyes and the 
microscope become truly one 
optical system. 

There is much more to say 
about this singular instrument. For 
full details, including an 8-page 
article by Barraquer, Barraquer 
and Littmann, write:Carl Zeiss,Inc., 
444 Fifth Avenue, New York, N.Y., 
10018. 


Nationwide Service. 


THE GREAT NAME IN OPTICS 
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Born free 


Like trend-setting CM-Il, the new Mentor* CM-Ill Portable Operating Micro-, 
scope gives total freedom to the surgeon—freedom to swing the micro- 
scope in when he wants it, out when he doesn't, freedom to turn away 
momentarily, freedom to carry it anywhere and set it up quickly, 
freedom from wearing or holding any equipment. 
What's new is CM-IIl’s steadiness. We have entirely rede- 
signed the arm, pivot, and clamp for firmer, smoother action. 
When you swing it back in you return to the same focus, same 
angle, and same field of view without readjustment. (It's 
parafocal.) The maneuvering handles are sterilizable. 
And the coaxial light source. The neat pool of light makes 
finding the subject much easier, then illuminates it at an 
intensity of 600 foot-candies. 
The optics present a bright, 
wide, flat field at your choice 
of magnification —7X, 10.5X, 
or 14X. 
The price of the CM-HI, 
complete with 
attractive, light- 
weight carrying case, 
l is only $1060. Letussend .. 
you complete information. Mentor Division, 
Codman & Shurtleff, inc., Randolph, =. 
Mass. 02368. | 


Codman Nentor 


CSRS he HR 


‘Trademark ©1971 Codman & Shurtleff In 





- than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. 
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to guard 





When fitting contact lenses:4 


against the risk of infection inherent in _ 
_ the use of sodium fluorescein solutions, stain _ 








| eyes with sterile Fluor-I-Strip-A.T. 
Noe excess fluorescein to stainthe 







sa junctiva atthe temporal side. For all Ne 
benefits: Specify Ayerst 
~FLUOR-I-STRIP-A. T.| 


(sodium fluorescein) 
-© STERILE OPHTHALMIC APPLICATORS. 





CE Each applicator contains not less sorbate 80, boric acid, potassium 





= g~provided by precise impregna- Supplied: No. 1048—Boxes of 
tion with a solution of sodium 100 envelopes, each envelope 

fluorescein and 0.5% chlorobu- containing 2 firm sterile applica- Te oprains Dison 

tanol (chloral derivative), poly- tors—one for each eye. New York, N.Y. 10017 7047 
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DMV CONTACT 
LENS REMOVER 


The NO STRETCH Method of Contact Lens Removal. So simple, so much more hy- 


gienic . .. so far superior to the manual method of stretching the eyelids, that every one 
of your patients should use this procedure for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does it. 


Colors: Yellow, Pink, White, Avocado, Aqua 


Available from your contact lens laboratory 
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CONTACT LENS INSTRUCTION BROCHURES 
(No Charge) 


OVERSEAS OUTLET: 
WILLI OTT 


Kontaklinsen 
STAUFFACHERSTRASSE 5 © 8004 ZURICH, SWITZERLAND 


am p nn e N e S E i een nen ee iain E R e s e ae e e R e N R e y as a a 


DMV Contact Lens Company 
P.O. BOX 2642, ZANESVILLE, OHIO 43701 * PHONE: (614) 452-4787 






Onset of action usually occurs within an hour, and 
maximal effect is observed in two to four hours. 
Lowered intraocular tension may be maintained for 
six to twelve hours. 

Compared to other carbonic anhydrase inhibitors, 

_ DARANIDE has a lesser propensity for causing meta- 

_ bolic acidosis. Please note, however, that other side 

©- effects associated with carbonic anhydrase inhibitors 
may occur. DARANIDE is usually most successful 
when given in conjunction with miotics. 


Indications: Treatment of chronic simple (wide angle) glau- 
coma, acute congestive (narrow angle) glaucoma, chronic 
congestive glaucoma, secondary glaucoma (acute phase), and 
© preoperative control of intraocular tension of glaucoma; 
= chronic pulmonary insufficiency with respiratory acidosis. 
Use in conjunction with other agents as indicated. 
= Contraindications: To avoid blood pH decreases below 7.20, 
< do not use if arterial pCO, greater than 63 mm Hg; hepatic 
e insufficiency; renal failure; adrenocortical insufficiency; hyper- 
chloremic acidosis; conditions in which sodium and/or potas- 
sium serum levels are depressed. Should not be used in 
patients with severe pulmonary obstruction who are unabie 
te increase their alveolar ventilation since their acidosis may 
be increased to the point of narcosis. 
Warning: Should not be used in women of child-bearing age or 
in pregnancy, especially during the first trimester, unless the 
benefits to be expected outweigh potential adverse effects. 



























ICHLORPHENAMIDE | MSD 


ye 
o 


Precautions: Potassium excretion is increased and hypoka- 
lemia may develop with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of steroids or ACTH. 
interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Digitalis therapy may exaggerate | 
metabolic effects of hypokalemia especially with reference T 
to myocardial activity. Hypokalemia may be treated by use of 
potassium chloride or giving foods with a high potassium con- 

tent. A close check on electrolyte balance, blood pH, and 
blood gases should be kept during therapy. Use with caution 

in severe respiratory acidosis or in the presence of chronic 
pulmonary infection; discontinue if blood pH falls below 7.20. 

As with other carbonic anhydrase inhibitors, agranulocytosis, 
thrombocytopenia, or renal calcull are possible. 

Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal distur- 
bances (anorexia, nausea, vomiting}, constipation, urinary fre- 
quency, mild skin eruptions, pruritus, headache, weakness, 
nervousness, globus hystericus, sedation, lassitude, depres- 
sion, confusion, disorientation, dizziness, ataxia, tremor, tinni- 
tus, paresthesias of hands, feet, tongue. H they occur, reduce 
dosage or discontinue drug temporarily. | 5 a, ee 
Supplied: Tablets containing 50 mg dichlorphenamide each, 
in bottles of 100. o 
For more detailed information, consult your Merck Sharp & 
Dohme representative or see the package circular, “ 


A| MERCK SHARP & DOHME 
Division of Merck & Co. Inc. West Point. Pa. 19486 
where today's theory is tomorrow's therapy 










< Asa matter of fact, we will arrange to have one 
of our “secret” agents personally contact you at your 
convenience to reveal some of the revolutionary 
performance qualities of Obrig/ MCLS’s Auto Edged® 
contact lenses. _ 

= Auto Edged® contact. lenses truly represent 
one of the industry's most important technical 
advances and the most near infallible method yet 
devised to defeat the “imperfect edge.’ 

“The key for more information, if 
you desire, is available by filling 
out the coupon. 
Our agents are — 

standing by to let you in 
on one of the biggest 
secrets o 1971. 


-Obrig Laboratories. ‘Inc. : “Medical Contact bens Service, Inc. 
P.O. Box. 18909- PO Box1321 


H _ Sarasota, Florida 33578 . Milwaukee, Wisconsin. 53201 
on Roy registered TM. ve Me ton Roy Companies | 
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FROM “HOVOCO" ... where leadership and experience work for you 














H.0.V. top drawer, or in the optional roll- 
front “lazy susan” lens cabinet (as 
REFRACTION DESK flgeteateal: 


An exceptional Refraction Desk 
combining beauty, comfort and effi- 
ciency. Genuine walnut veneer, 


Complete Refraction Desk 
and Lens Cabinet 


matching formica top. Full suspen- HV 5000 ........ sheer ene . $545.00 
sion drawers extend full depth. Elec- Refraction Desk Only 

tric control can be installed behind HV 5005 .................$400.00 
removable panel, which is angled 

and positioned for utmost efficiency. Lens Cabinet Only 

Trial sets can be placed in either HV 5010 ..................$145.00 


—H. O. V. Optical Co., Jue. 


137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—-Phone: (312) 346-0755 


guy OPTICAL CO., INC. Jenk ef -D A vidson | 
OPTICAL 





OPTICAL COMPANY 





2305 South Main 167 Willis Avenue 366 Post Street 
Los Angeles, California 90007 Mineola, New York 11501 San Francisco, California 94119 | 











sn you prescribe 

ithalmic Solution 
»DECADRON and your 
ant does not shake the 
enser, he's still in the 

r, Shaking is unnecessary. 
iDECADRON is free of * 
ended steroid crystals. 
little or no blurring, 

ing, or irritation. 


-ATIONS: The ophthalmic - 

ations of DECADRON® 

hate (dexamethasone sodium 

hate, MSD) are for use in 

n disorders of the anterior 

int of the eye, such as 

icial keratitis, conjunctivitis, 

ild acute iritis, and in certain 
ers of the external ear canal 

sive to topical steroid therapy. 
combined steroid-antibiotic 

ris needed in such disorders 
cated by infection caused by 
‘cin-sensitive organisms, 
rations of NeaDECADRON 

2 of particular value. 
RAINDICATIONS: 

IRON and NeoDECADRON 
not be used in the presence 
tous tuberculous lesions of 
>, chickenpox, early acute 
simplex, vaccinia, the early 
tages of mast viral diseases 


*h 


vornea and conjunctiva, acute | 


vt untreated infections of the 
cliva and lids, suspected 

or aural fungal infection, 
ited ear drum, Sensitivity to 
nents is also a 

ndication, 

JTIONS: DECADRON: Like . 
anal corticosteroids, may 
nes mask, activate, or 

@ incipient infection, 





Whenever possibility of infection 
exists, suitable antibiotic agents or 
a steroid-antibiotic preparation 
{such as NeoDECADRON} should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled by 
other measures, 


Systemic side effects may occur 

with extensive use of steroids. Rarely, 
ocular herpes simplex has been 
reported in patients receiving 
adrenocortical steroids systemically 
or locally in the eye for other 
conditions, 


As with other corticosteroids, 
increased intraocular tension can 
follow extended local use {1-2 
weeks or more} of dexamethasone 
sodium phosphate. Since increased 
intraocular tension can lead to loss 
of vision, this possibility should be 
kept in mind and topical 
administration used only under 
adequate tonometric supervision, 
particularly in patients known to 
have glaucoma, or whose family 
history includes glaucoma. 


In those diseases causing thinning 





Each cc, contains dexamethasone sodium phosphate equivalent to 


of the cornea, perforation has been 
known to have occurred with the 
use of topical steroids. Reports in 
the literature indicate that, rarely, 
protracted use of topical | 
corticosteroids inthe eye may be S 
associated with the development of. c5 
posterior subcapsular cataracts. | 
Hereditary and degenerative eye __ 
diseases in general do not show any ~ 
response to treatment with these | 
preparations. 






Stubborn cases of anterior segment 
eye disease may require systemic 
adrenocortical hormone therapy, 
When the deeper ocular structures 
are involved, systemic therapy is 
necessary. 


NeoDECADRON. A few individuals 
may be sensitive to one or more of 
the components of NeoDECADRON. 
If any reaction indicating sensitivity 
is observed, discontinue use. 
sensitivity to neomycin may 
occasionally develop, especially 
when it is applied to abraded skin. 
Some reports in the current literature 
point to an increase in the number of 
persons sensitive fo neomycin, 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible to 
the antibiotic, necessitating prompt 
medical attention for such new 
infections, 


As the safety of tepical steroids 
during pregnancy has not been 
confirmed, they should not be used 
tor extended periods during 
pregnancy, 


For more detailed information 
consult your Merck Sharp and Dohme 
representative or see the Package 
Circular, 


Oo} MERCK SHARP & DOHME 
| Dusan of Merck & Co imc West Pont Pa 194686 
where today's theory is tomorrow's therapy 











t mg. {0.1 %) dexamethasone phosphate, and neomycin sulfate equivalent 


fo 3.5 mg, neomycin base, 


YOU are loo ‘ing 
0 j d SING ular new 
antibiotic for the eye 
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Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin., 


Clinical effectiveness: “ . . appears to be an 
antibiotic of choice for the initial treatment of 
external ocular infections’”*! In both solution 
and ointment form, it has “.. proved highly 
effective...for a wide variety of common 
bacterial eye infections*.‘* and is 
particularly useful for infections* “resistant to 
standard antibiotic agents: 

Outstanding activity: Wide range of 
bactericidal activity against both gram- 
positive and gram-negative organisms —equal 
in spectrum to commonly prescribed 
combinations of neomycin, polymixin and 
bacitracin or gramicidin in the treatment of 
external eye infections* 


Low incidence of sensitization —can be used 
with continued efficacy, less concern for 
allergic potential. Although significant 
resistance in organisms isolated from patients 
treated with gentamicin has not occurred at 
the present time, this may occur in the future 
as resistance has been produced with difficulty 
in vitro by repeated exposures. 

Dosage flexibility —non-blurring SOLUTION, 
ideal for daytime use and an OINTMENT, 
advantageous for nighttime use or in non- 
ambulatory patients. 

*Due to susceptible organisms. 

(1. Gordon, D.M.: Amer. J. Ophthal. 69:300 
{Feb.] 1970. 2. Magnuson, R.H., and Suie, T.: 
JAMA 199:427 [Feb. 6] 1967. 3. Breakey, A.S: ° 
EENT Month. 46:1499 [ Dec.] 1967.) 
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Betore 
Clinical Considerations 

Description: GARAMYCIN is a bactericidal an tibiotic 
of the aminoglycoside group active against a wide 
variety of pathogenic gram-negative and Bram- 
positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile 
aqueous solution buffered to approximatel y DH 6.7 
for use in the eye. Each cc. contains gentamicin 
sulfate (equivalent to 3.0 mg. gentamicin), disodium 
phosphate, monosodium phosphate, sodium 
chloride, and benzalkonium chloride as a 
preservative. 

GARAMYCIN Ophthalmic Ointment contains, in 
each gram of ointment. gentamicin sulfate (equiva- 
lent to 3.0 mg. gentamicin), and methylparaben and 
propylparaben as preservatives in a bland base of 
clear petrolatum. 
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Vitis and episcleritis (due to coagu 
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lase-negative Staphylococcus Aureus) 
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Atter 7 days of GARAMYCIN SOLUTION 








Indications: GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of 
infections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
conjunctivitis, keratitis and keratoconijunctivitis, 
comeal ulcers, blepharitis and blepharoconjuncti- 
vitis, acute meibomianitis, and dacrvocystitis. 


patients with known hypersensitivity to any of the 
components of these preparations. 

Precautions: Prolonged use of topical antibiotics 
may give rise to overgrowth of nonsusceptible 
organisms such as fungi. Should this occur. or if 
imitation or hypersensitivity to any € omponent of 
the drug develops, discontinue use of the prepara- 
tion and institute appropriate thera py. 

Dosage and Administration: GARAMYCIN 
Ophthalmic Solution: One or two d rops every tour 
hours. In severe infections, dosage may be increased 
to as much as two drops once hourly. 

GARAMYCIN Ophthalmic Ointment: A pply a small 
amount to the atfected eye two to three times daily. 
How Supplied: GARAMYCIN Ophthalmic Solution, 
> cc. plastic dropper bottle, sterile, box of 1. 
GARAMYCIN Ophthalmic Ointment, 1/8 ounce 
tube, box of 1. NOTE: Store away from heat. 
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SCHERING CORPOR ALTON UNION, NEW JERSEY O7OB3 





CROSSED LENSES 





NEW HAND Our crossed lenses minimize spherical aberration and coma. 
CONDENSING LENSES They form small sharp images of the observer's pupil in the 
FOR BINOCULAR patient’s pupil. The image of the patient's fundus is corrected 


PETE ory because it passes through these small apertures. 


E Extremely durable magnesium fluoride coating reduces 
bothersome reflections. 


E Distinct mark quickly identifies correct lens positioning. 


MI Black anodized aluminum mounting ring has a deep 
diamond knurl to assure a good grip. 


E Evenif dropped ona hard surface, the lens will not crack or 
chip. It is imbedded in a shock resistant teflon pad. 


E Lenses available: 
44D, 48 mm. / ~ 18 D, 33 mm. 


-27 D, 28mm. / + 30D, 23 mm. 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC., 
150 Causeway Street, Boston, Mass. 02114 / Tel. 523-5031 > 
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that distinguishes 
BARNES-HIND 


THE LEADER IN CONTACT LENS CARE. 


Leadership is often a matter of a fine line that separates the excellent from the good. In the contact lens 
field, the fine line is drawn on the basis of consistent attention to the minute details of product quality 
and purity and a subtle sensitivity to the needs of the contact lens fitter and his patients. Over the years, 
Barnes-Hind has demonstrated these characteristics to an unsurpassed degree with such “fine line” 
accomplishments as... 





1 A Patent Number on Excellence. Other wetting solutions contain polyvinyl alcohol too. But 
BARNES-HIND* WETTING SOLUTION was the first to nse PVA. Only Barnes-Hind Wetting Solution 


has a patent number covering the unique process required to produce a particularly high grade of 
i 5. pee] | l i ¥ FHS g 
polyvinyl alcohol especially suted to wetting the methyjmethacrylate lenis, 





Il The Convenient “Two In One.” HYDRA-KIT*, the device specially designed for sate and easy 
carrying and soaking of contact lenses, offers three important advantages: (1) complete immersion of lenses: 
(2) no bacteria-trapping sponges; (3) leak-proof convenience. 

It! The Control Number Award. Every package of Barnes-Hind contact lens solution that goes on the 
shelf is a winner. The solution has undergone a rigorous series of tests to insure its quality and purity. 

( Barnes-Hind* Wetting Solution is subjected to SS such tests, } Only those that successfully pass these 
examinations are awarded the control number which you see stamped on the top Hap of every contact lens 
solution carton, 

IV A Hydrodynamic Approach to Lens Cleansing, With the HYDRA-MAT* comes the application of 
modern hydrodynamic principles to contact lens cleaning. Attention to such small details as the strategically 
located ports in the plunger head to insure uniform lavage of lenses has made this device a legend 

in the contact lens care field. 

V A Pioneer in Sterility. Barnes-Hind has been a pioneer in the development of sterile contact lens 
solutions. The first sterile contact lens solution to be made commercially available carried the 
BARNES-HIND name (BARNES-HIND WETTING SOLUTION in 1959 ). Barnes-Hind also introduced 
the first sterile soaking solution—SOQUETTE*. Now, through constant efforts in our research laboratories, 
all BARNES-HIND contact lens solutions intended tor use in the eve leave our plant in a sterile safe state, 
VI The Improved Delivery System for Fluorescein. The FUL-GLO” sodium fluorescein strip offers two 
important improvements over other models: a measured amount of sodium fuorescein on the tip for a 
more uniform dose and a specially-impregnated handle that prevents the leaching of fluorescein onto 
fingertips and adds rigidity to prevent wilting, 

Vil A Carefree Care Kit. The AQUA-CELL”/MATE™ from BARNES-HIND provides two real 
advantages to the contact lens wearer seeking the utmost in convenient comprehensive contact lens care 
devices: (1) soft plastic oat chambers are used—lenses can be securely placed in these chambers even by 
patients who have difficulty seeing when not wearing their lenses; (2) the cleaning case serves as the 
carrying case—so that each Cleaning operation cleans both lens and carrying case in the same operation. 
Vill The Specific Irrigant. Contact lens fitters need a specially formulated ophthalmic irrigant with a 
specific pH to produce maximum Huorescence when used to wet sodium Huorescein strips. BLINX*, 

and only BLINX, meets that need—specifically. 

iX The Specific Decongestant. Another first for Barnes-Hind in bringing comfort and convenience to 
contact lens wearers is DECEST*. the frst ocular decongestant specifically designed for the contact lens 
wearer, Its unique hypertonic formulation alleviates the mild corneal edema that poses a common, irritating 
problem to contact lens wearers, particularly to the new contact lens wearer, 

X The Almost Tear. Duplicating nature is always a difficult task. When it comes to making artificial tears, 
achieving the proper balance between sodium and potassium ions is particularly tricky. We've made the 
effort to achieve this balance, however. so that LYTEERS*® comes as close as possible to natural tears. 

Xi The Concentrated Cleanser. For optimum results in cleaning contact lenses, a careful blending of 

c aelating agents and surfactants is required, TITAN" was formulated in a concentrate form to provide 
Uris type of special cleaning action economically, (One ounce of TITAN concentrate goes a long way.) 


p : Beira Pharmaceuticals, Inc. 


Gunnveals Califarnia GANOC 





the fine line of 


BARNES-HIND 
THE LEADER IN 
CONTACT LENS CARE. 


AQUA-CELL"™ /MATE”™ 
Three sizes for three different ranges of lens diameters: 
7.5 mm-9.5 mm; 7.0 mm-8.5 mm; 8.5 mm-10.5 mm. 


BARNES-HIND® WETTING SOLUTION 
35-ml. and 2-fl. ox. bottles 


BLINX® 
1-fl. oz. and 4-fl. oz. bottles 


BOOKLET— Questions and Answers about Contact Lenses 
In packets of 25 


COMFORT PACK 


CONTACT LENS TRAVEL KIT 


Blue or gray 


DEGEST® 
15-ml. bottles 


FUL-GLO® STRIPS 
(Sodium Fluorescein) 
Boxes of 100 
HYDRA-KIT® 
HYDRA-MAT* 


LYTEERS” 
15-ml. bottles 


P.D. RULE AND LENS DIAMETER GAUGE 


SOQUETTE® SOLUTION 
4-fl. oz. bottles 


TITAN” 
1-fl. oz. bottles A 


Barnes-Hind Pharmaceuticals, Inc. 
Sunnyvale, California 94086 
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Now, 
our 


ankere) 
Wohlk 
contact 
lenses _ 
are ready 
faster 
than ever 
before 





_ A sizable investment in 
improved technology and 
expanded laboratory 
production facilities now lets 
us offer you contact lens 
service you will term 
“excellent.” 


Of course, our Parabolar 

and Parabolette lenses are the 
same as ever—finest quality, 
controlled by exacting tech- 
niques to deliver a perfect 
lens every time. 





FOR CONTACT LENSES FINISHED-TO-PERFECTION 
635 Nassau Road 
Uniondale, New York 11553 












Before prescribing, see the complete prescribing information Adverse Reactions: Occasionally, irritation, pa? 





in SK&F literature or PDR. inflammation, edema and, rarely, allergic reactions i 
Precautions: The concomitant use of steroids should be been reported, Photophobia can occur. A few cases sim 
avoided in superficial infections and employed only with punctate defects in the epithelium, but it is unknown wi 
caution in deep infections. Boric acid should not be these defects are due to the drug or the disease. 
administered during Stoxil (idoxuridine, SK&F) therapy. Supplied: 0.1% Solution and 0.5% Ointment, 


IS smith Kline & French Laboratories 





Fe 
Š 


IDOXURIDINE 





s available in two dosage forms — solution and ointment Only Stoxi 
is available in an ointment form that lets your patient sleep through 
the night (recommended dosage is five instillations during the day, | 
the last one before sleep). 





e costs less ‘Stoxi!’ ointment or solution costs approximately 14% to 26; 
less than other IDU preparations (prices as listed in the 1970 Edition 
of Drug Topics Red Book). 








i 5 Tao Go Go omi "ee a Co oyi 

Ta 1) ry ee a e. i i OY 

See oe g m 2s 
GeE“~ S526 53 64 

= Ss & TO BZ O 
Woe el on Z OSS 

$2" D a ee ws O mpy iiag 

Om O D o oe g o p U Z ogn 

E a Tom & & p 

A 0 see D Oo = 

i * g a g A ee a 

ha- mirren. $ J J “o © orrs soe 

al - oe ETO ery ning 

g3 m fai And = (8 ai = 3 o> 

z = &£ & 5 B= OS 

O fae 0 E n 0 OS 

a 25g te ZDEL — 
whe = OD i SS 5 nny a ay £N 

kS pa Paii mer = dh D 

ini oe & O Meas 
oe na paa S Bee O Oe on we OS 

3 nto shite eo rs pei ea ? 

& Ste: Silent LA 2 oe 4} osama 

ed Vv a a = ES ae, wine sears 

‘ “Fs ka AY F = 

Q Q as we p SS 

QO. Boal epen S aie he 

eo Ode e ee N 

oO a > & & & 

a Oe ee ee 

pa be Ae A 7 E e E O 

O oaa 

Exs 2 


a 
t] 





ISe 


$ 
wl S 
oo} 
K ae 
EERE: 
SETHE 
a 
§ 5 


wo È 
s Preet Pai 
or CRD. Fh 
o OY oO 
BGO S 
t89) e CANE 
E w OU 
C a 5 É z 
D = = 0-A 
; non oO oO 
x & ZF p OS eave 
oO o 2 - 2 6 
25 Do o ogg 
Eo 2 2- = 
Eg 2 we iwe SEE 
T € D cue O Ea 
z E g 00 & BA fi 
OC. mee OD Q ae = 
= BP 1 So BS Ew 
o$? C OF OF 
fa] 3 se O ~ E O i & 5 
= a te OY! OL 0 2 
u R Sw DD Ff eeecer 
ane my os Ch. cy to: D ae Chom a5 
=- > § 8 2 2 OS we 
Geb ,~h RIES £ 
G an = i A Ann: 
o Gy YU™ y M 
2o Se oo eee L 
Q Q a0 5 5 s y o E 
as T — ‘on E QO pea oo Ra, e 
ten oS oo ee a 
= H Dp higy. eee ram 
a = E 5 0 a 2 < 
2 % Bea tae a> Ad O a A 
ae - 


halmic 


Power-po 
Opht 


` 
rc 
usin 







rs AMERICAN JOURNAL OF OPHTHALMOLOGY 


MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #29'/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. 








f | EPINEPHRINE 1% 
i : (Epinaghrins Bitortrata | 82%) 
Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as. a a 
preservative and bacteriostati cagent is also available as Murocoll Epinephri me 
2% (as Bitartrate 3.64%), Product #29. 





PHARMACAL LARORATORES, inc. 
i ttt eRT 3 
QUINCY 49, MASS, BEA. 


De net dispanse H ducoloted. 


aT Contiaiadicalion: Nartew-angle glaucame, $ 
oe taval Doson: $ deny ia eye avery $ or $ hours, b 





Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride : 
and distilled water as inactive ingredients, es 


Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 
Use with caution in presence of hypertension. with plastic dropper. 3 only 


Patient does not have to refrigerate above solutions. 





Complete Ophthalmological Originators of 
Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES , 
121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 f | 





oropter 


ower range sphs. —200 to +25'75D cyls. —8 75D 
orneal vertex distances from 12mm to 24mm determined with accuracy 


ertical height adjustment and independent P. D. adjustment 
terchangeable cross cylinders 
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CAVERNOUS HEMANGIOMA OF THE RETINA 
A NEURO-OCULO-CUTANEOUS SYNDROME 


J. Donatp M. Gass, M.D. 
Miami, Florida 


Concerning cavernous hemangioma of the 
retina, Reese? states in his textbook, Tu- 
mors of the Eye, “This type of hemangi- 
oma is so rare an occurrence in the retina 
_ that even its existence as an independent en- 
-tity is questionable,” The purpose of this re- 
= port is to present three patients with an un- 
“usual and rare retinal vascular hamartoma, 
which this author believes can be properly 
termed cavernous hemangioma of the retina. 
Evidence is presented that in some patients 
it may be associated with similar cavernous 
hemangiomas of the brain, as well as with an- 
giomatous hamartomas of the skin. This tu- 
mor should be differentiated from other reti- 
nal vascular malformations including an- 
- giomatosis retinae, retinal telangiectasis, and 
-racemose angioma of the retina. 


REPORT OF CASES 


Case 1—A 30-month-old Caucasian girl was re- 
ferred to the Bascom Palmer Eve Institute for 
evaluation of a retinal tumor. She was a twin 
whose delivery had been seven weeks premature, 
but not otherwise complicated. She and her identical 
sister each weighed approximately three and one- 
half pounds at birth, and both were placed in an 
incubator for 16 days. Their neonatal courses were 
otherwise normal. The patient was described as 
quieter than her twin sister, but growth and devel- 
opment in both babies was unremarkable until about 


mnan piaia eaaa 


From the Bascom Palmer Eye Institute, Univer- 
sity of Miami School of Medicine., This investiga- 
tion was supported in part by USPHS research 
grant NB 05051, grant 5 PO2 NB06841, and train- 
ing grant 2 TI NB-5277 from the National Insti- 
tute of Neurological Diseases and Blindness, 
Bethesda, Maryland. 

Reprint requests to J. Donald M. Gass, M.D., 
Bagcom Palmer Eye Institute, 1638 Northwest 10th 
Avaue, Miami, Florida 33136. 
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six months of age, when the patient developed an 
intermittent right esotropia. She was examined un- 
der anesthesia by her local physician, who diag- 
nosed a retinal angioma in the right fundus. There _ 
was no family history of eye disease, There. were 
no siblings other than the twin sister, who had a 
normal eye examination. 

The patient’s general physical examination was 
within normal limits. Eye examination showed a 
variable esotropia of up to 40 prism diopters. Fixa- 
tion was central with the left eye and unsteady with 
the right eye. The patient identified small pictures 
with her left eye at 12 inches, but could not do so 
with the right eye. Both eyes were equal in size, 
and externally they appeared normal. Examination 
under general anesthesia revealed clear ocular me- 
dia, bilaterally, except for the presence of some old 
blood inferiorly in the vitreous of the right eye. 
The optic nerve and posterior retinal vessels were 
normal, In the upper temporal quadrant of the right 
eye there was an irregularly elevated mass; this 
was composed of dilated oval or rounded, thin- 
walled saccular blood vessels which gave the ap- 
pearance of a mass of grapes lying on the inner 
retinal surface and protruding into the vitreous 
(Fig. 1-3). The tumor extended from the ora ser- 
rata at 11 o’clock posterior to the equator, but did 
not extend into the macular area. There were fine 
retinal folds extending from the tumor into the 
macular area. The vessels comprising the bulk of 
the tumor were filled with dark red venous blood. 
Surrounding the large mass of abnormal vessels, 
there were isolated clusters of small saccular aneu- 
rysms in the retina (Fig. 1). In general, these ap- 
peared less cyanotic. There was layering of rela- 
tively clear plasma overlying erythrocytes in the de- 
pendent part of some of the larger aneurysms. This 
was apparent with the patient in the upright posi- 
tion, but was not apparent in the reclining position 
during fundus photography (Figs. 1 and 4). The 
center of the main mass was depressed and con- 
tained grey tissue which partly obscured the under- 
lying saccular aneurysms. There was a circum- 
scribed area of depigmentation and mottled hyper- 
pigmentation of the pigment epithelium surrounding 
the inferior temporal margin of the tumor and ex- 
tending along the peripheral fundus anterior to the 
equator to the six o’clock meridian (Fig. 2). There 
was no evidence of fresh hemorrhage or exudation. 
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Fig. 1 (Gass). Case 1. Cavernous hemangioma of the retina. Black arrows indicate depressed areas 
within the tumor, White arrow indicates the macula. 


The superior temporal artery and vein which disap- 
peared beneath the lesion were of normal caliber. 
The remainder of the left fundus was normal. 
Fluorescein angiography was done primarily at the 
nasal edge of the tumor where the superotemporal 
artery and vein entered the lesion (Fig. 3). There 
was a significant delay in dye perfusion of the main 
tumor mass, There was marked delay in dye perfu- 
sion of the central portion of the superior temporal 
vein draining the tumor (Figs. 3-C and D). After 
one hour, there was incomplete filling of some of 
the dilated vessels. There was no definite evidence 
of extravascular leakage of dye. Perfusion of the 
retinal circulation elsewhere in the eye was unre- 
markable. The Zeiss xenon photocoagulator was 
used to place a single row of photocoagulation 
around the margin of the tumor (Fig. 3-F), This 
was done to cause atrophy of the lesion by further 
reducing its retinal blood supply. Direct photocoag- 
ulation of the tumor was avoided for fear of pre- 
cipitating hemorrhage, Funduscopic examination 
one month later, however, revealed considerable vit- 
reous blood which obscured the fundus from view. 
There was gradual clearing of the blood, and 16 


months after photocoagulation the visual acuity of 
the right eye was counting fingers at two feet. Us- 
ing small pictures, the visual acuity in the left eye 
appeared to be normal. The esotropia had increasec 
to about 60 prism diopters and was still variable 
Cycloplegic retinoscopy was +2.25 in each eye. Fun- 
duscopic examination revealed considerable regres 
sion of the vascular tumor, which was largely re 
placed by fibrous tissue that extended into the vitre 
ous and caused considerable distortion of the macu 
lar region. There was a wide area of chorioretina 
atrophy surrounding the remnant of the retinal le 
sion. There was some vitreous haze due to ol 
blood, but there was no fresh vitreous blood or reti 
nal detachment. The child’s growth and develop 
ment continued to be otherwise normal, 


CoMMENT 


The cause of the amblyopia is uncertain 
The alteration of the pigment epitheliun 
surrounding the inferior aspect of the retina 
vascular lesion and remnants of vitryou 
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blood suggest that a large subretinal and in- 


> travitreal hemorrhage occurring during or 


soon after birth may have played a role in its 
pathogenesis. The dark red color of the 


_ blood in the tumor, the plasma layering pres- 


ent in some of the dilated vessels, and the 
prominent delay in perfusion of the tumor 
are all evidence indicating stagnant blood 
flow through the tumor, which apparently is 
relatively isolated from the main stream of 
retinal blood flow. The photocoagulation 
treatment probably played a role in precipi- 
tating the subsequent large vitreous hemor- 
rhage. 


Case 2—-A 33-year-old woman was asymptomatic 
when she was referred to the Bascom Palmer Eye 
Institute for evaluation of a retinal vascular lesion. 
This was initially discovered on routine eye exami- 
nation when she was hospitalized at age 27 because 
of a single grand mal seizure. General physical ex- 
amination was normal except for the presence of a 
retinal vascular lesion in her right eye. Skull x-ray 
films and carotid arteriograms at that time were 
normal. An electroencephalogram revealed low volt- 
age in the left cerebral hemisphere. No cause for 
her seizure was found and she remained asymptom- 
atic thereafter. During her adulthood she noted sev- 
eral small, slightly raised vascular tumors on the 
face and legs. They increased slowly in size and 
several were removed with cautery. At the time of 





Fig. 2 (Gass). Case 1. Drawing of right fundus 
showing the full extent of the cavernous hemangi- 
oma and the area of change in the retinal pigment 
epifielium extending inferiorly from the region of 
the T° Arrows indicate old blood in the vitreous. 
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the present examination, a single, poorly circum- 
scribed, elevated tumor consisting of a tangle of 
various sized small blood vessels was present on her 
chin (Fig. 4-A). The base of the lesion was ap- 
proximately 3 mm in diameter and extended into 
the subcutaneous tissues. Several tortuous vessels 
radiated outward for a distance of 5 to 10 mm into 
the subcutaneous tissues. The lesion was nonpulsa- 
tile and its center could not be blanched with pres- 
sure. A raised, bright red, sharply circumscribed, 
smooth, nodular tumor was present on the inner as- 
pect of her left thigh (Fig. 4-B). Histopathologic 
examination of this lesion revealed a capillary or 
“cherry” hemangioma. The chin lesion was not 
biopsied. Her father had idiopathic epilepsy since 27 
years of age and required hospitalization on numer- 
ous occasions for control. At the age of 49 years, 
he was re-admitted because of uncontrolled sel- 
zures, poor memory, apathy, and complaints of 
headaches. No ocular complaints or abnormalities 
were noted in his record, but during this hospital- 
ization, fresh blood was found in his spinal fuid. 
Over a period of several months he gradually dete- 
riorated and died. The autopsy, which did not in- 
clude the eyes, revealed blood in the lateral ventri- 
cles and a dilated third ventricle. Focal cavernous 
hemangiomas were found in the midbrain, pons and 
cerebellum (Fig. 5). The patient’s only sibling is a 
36-year-old brother in good health except for a his- 
tory of a “nervous breakdown” and severe depres- 
sion requiring insulin shock. His 15-year-old daugh- 
ter has recently developed seizures, Her eyes are 
reported to be normal. 

The patient’s visual acuity and eye examination 
were normal except for the presence of a slightly 
elevated, sessile, retinal vascular tumor composed of 
clusters of saccular aneurysms of various sizes aris- 
ing from tortuous vascular channels being drained 
by the inferior nasal retinal vein which was of nor- 
mal caliber (Fig. 6). The color of the aneurysms 
varied from light to dark red. Separation of plasma 
and erythrocytes was present in a number of the 
aneurysms. The blood level in some of these aneu- 
rysms shifted with change of head position. Several 
small isolated clumps of aneurysms were present 
around the main tumor. The small as well as the 
large clumps of aneurysms projected above the nor- 
mal level of the retina into the vitreous cavity. The 
tissue overlying the central portion of the tumor 
was slightly grey in color, whereas the tissue sepa- 
rating the aneurysms in the more peripheral por- 
tions of the tumor was relatively transparent. There 
was no evidence of hemorrhage or exudation. The 
optic nerve head, macula, and retinal vessels were 
otherwise normal. Fluorescein angiography revealed 
that the vascular lesion was relatively isolated from 
the main stream of retinal blood flow which ap- 
peared normal (Fig. 7). There was delayed dye 
perfusion of most of the vessels comprising the tu- 
mor during the one-hour study. Those aneurysms 
showing evidence of plasma-erythrocyte separation 
filled incompletely even after one hour. There 
was no definite evidence of extravascular leakage 
of dye. 
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The patient has been followed for five years and 
has shown only minor changes in the appearance of 
the lesion (Figs. 6-B and C). On one occasion 


there was a small blot of blood beneath the retina 
(Figs. 6-A and B). 


COMMENT 


The tumor in this patient is smaller than 
that in Case 1, but otherwise has the same 
ophthalmoscopic and angiographic features. 
It is more clearly in relationship to the reti- 
nal vein than in Case 1, and is similar to the 
lesion illustrated by Wessing.? The angio- 
graphic findings and the shifting plasma- 
erythrocyte layering within the saccular ves- 
sels are indicative of sluggish blood flow 
within the tumor. The presenting symptoms 
of a grand mal seizure in the patient and the 
history of seizures and multiple cavernous 
hemangiomas of the brain in her father are 
evidence suggesting the familial and hamar- 
fomatous nature of this vascular lesion, 
which may not always be confined to the ret- 
ina. The significance of the cutaneous lesions 
is not known. Cherry angioma occurs com- 
monly in the normal population. While its 
pathogenesis is unknown, it probably repre- 
sents a vascular hamartoma. The clinical ap- 
pearance of the chin lesion was unusual and 
resembled more closely the retinal lesion. 





Case 3—A 31-year-old Caucasian woman was Fig. 4 (Gass). Case 2. (A) Angiomatous hamar- 
seen initially at the Wilmer Institute at the age toma of the chin. Arrows indicate subcutaneous 
of 45 years for evaluation of a lesion of the right blood vessels leading into the tumor. (B) Cherry 
optic nerve head. This was discovered by an optom- angioma of the thigh. 
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Fig. 3 (Gass). Case 1. (A) Nasal portion of the cavernous hemangioma. Note large aneurysmal cyst 
(arrow). (B) Early arteriovenous phase. Camera is focused on the surface of the large aneurysm. A large 
retinal artery is displaced superonasally by the tumor (right arrow). A small arteriole courses over the 
surface of the aneurysm (left arrow). (C) Recirculation phase. Camera is focused on the retina. Note 
absence of dye in center of vein draining the tumor (black arrow). There is early perfusion of the main 
tumor mass (white arrows). (D) Several minutes following dye injection. There is further perfusion of 
the tumor and absence of dye in the center of the retinal vein draining the tumor (arrow). (E) Approxi- 
mately 30 minutes after dye injection, showing incomplete filling of the tumor. (F) One hour after dye 
injection. This photograph was made without the blue and yellow filter used in angiography and with the 
patient in the recumbent position. The blood in the dependent portion of the large aneurysm is completely 
obscured by fluorescein dye present in the overlying plasma (arrow). A single row of photocoagulation 
marks surround the tumor nasally. 
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etrist during a routine refraction. One local oph- 
thalmologist thought it was probably a malignant 
tumor and recommended enucleation of the eye. An- 
other made a diagnosis of a “blood clot.” The pa- 
tient was asymptomatic. Her past history was posi- 
tive for emphysema and several bouts of hemop- 
tysis. The family history was negative. Her uncor- 
rected visual acuity in each eye was 20/15. On cen- 
tral field examination, there was a slight enlarge- 
ment of the blind spot in the right eye. Ophthalmo- 
scopic examination of the right eye revealed a tu- 
mor composed of a cluster of large saccular dilated 
aneurysms of varying size protruding anteriorly 
from the superior portion of the optic nerve head 
and neighboring retina (Fig. 8). These vessels were 
filled with dark venous blood. There were small iso- 
lated aneurysms present along the temporal margin 
of the tumor and near the center of the optic nerve 
head. There was separation of erythrocytes and 
plasma in one of the large saccular aneurysms in 
the superior portion of the tumor. There were no 
hemorrhages or exudates. A small area of hypopig- 
mentation of the pigment epithelium was present 
between the optic disk and macula. The left fundus 
was normal. Figure 8 shows minor changes occur- 
ring in the lesion between October, 1964, and 
March, 1969. Fluorescein angiography, done in 
June, 1967, revealed normal perfusion of the retinal 
circulation but marked delay of perfusion of the 
main tumor mass as well as the small isolated aneu- 
rysms surrounding the tumor (Figs. 8-D and E). 
There was incomplete filling of both the large and 
small aneurysms one hour following dye injection. 
There was no evidence of extravascular escape of 
dye. The late pattern of fluorescence suggested a 
greater degree of plasma-erythrocytic separation 
than was evident ophthalmoscopically (Fig. 8-F). 
On March 13, 1966, the patient experienced a sud- 
den, severe sharp pain followed by complete loss of 
light perception in the right eye. The entire episode 
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Fig. 5 (Gass). Cavernous he- 
mangioma of the midbrain in the 
father of Case 2. (Armed Forces 
Institute of Pathology Neg. No. 
70-6110, hematoxylin-eosin, <7). 


lasted for three to four minutes. Examination two 
days later revealed normal vision and only minor 
changes in the optic nerve head tumor (Fig. &-B). 
There was some contraction of the inferior nasal 
field in the right eye. She was asymptomatic until 
June 19, 1967, when she was awakened at night by 
severe pain behind the right eye. Examination on 
the following day revealed ecchymosis of the right 
lower eyelid. The vision and ophthalmoscopic find- 
ings were unchanged. There was no proptosis. She 
had a similar unexplained episode of severe pain 
and ecchymosis again in March, 1969. 


COMMENT 


This vascular tumor arising from the optic 
nerve head has the same clinical and angio- 
graphic features of the peripheral lesions in 
Cases 1 and 2. The fluctuations in the size 
and shape of some of the aneurysms over a 
period of years (Figs. 8-A, B, and C) sug- 
gest that their walls are capable of expansion 
and contraction, perhaps in response to vari- 
ations occurring in the blood flow and pres- 
sure. The nature of the transient orbital pain 
and amaurosis, as well as the two episodes of 
pain and ecchymosis are unexplained. They 
suggest that the retrobulbar portion of the 
optic nerve may be involved by similar vas- 
cular malformation. 


DISCUSSION 


Each of these three patients showed reti- 
nal lesions with similar ophthalmoscopic i" 
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angiographic features. The lesion can be de- 
scribed as a sessile tumor composed of clus- 
ters of saccular aneurysms filled with venous 
blood and presenting the appearance of 
grapes projecting from the inner retinal sur- 
face. Each patient showed small isolated 
clumps of aneurysms surrounding the main 
tumor mass. Separation of erythrocytes and 
plasma in some of the aneurysms was pres- 
ent in each case. There was no evidence of 
intraretinal exudation. The pattern of the 
retinal vasculature was generally unaffected 
by the tumor. Angiography demonstrated the 
vascular malformation to be relatively iso- 
lated from the retinal circulation. Perfusion 
of the hamartoma occurred but was delayed 
and incomplete. This was true of the small 
isolated clumps of aneurysms as well as in 
the main tumor mass. Plasma-erythrocytic 
layering present in many of the larger aneu- 
rysms was outlined conspicuously during the 
later stages of angiography. There was no 
definite evidence of extravascular leakage of 
dye from these tumors. 

In reviewing the literature, I found re- 
ports of nine patients who showed ophthalmo- 
scopic lesions similar to those reported above 
(Table 1). In 1937, Scheyhing? described a 
retinal vascular tumor composed of multiple 
dilated vessels with the appearance of grapes 
in a 21-year-old man who had noted gradual 
loss of central vision. It was located in the 
midperiphery of the fundus superior tempo- 
rally and was associated with retinal striae 
extending into the macula. There was grey- 
white tissue within the tumor and no evi- 
dence of hemorrhage or exudate. The tumor 
appeared to involve the capillary bed and 
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Fig. 6 (Gass). Case 2. Cavernous hemangioma of 
the retina. (A) Posterior portion of the tumor 
which is drained by the inferior nasal vein (arrow), 
which is of normal caliber. (B) Peripheral portion 
of the tumor. Arrow indicates small subretinal 
hemorrhage. (C) Peripheral portion of the tumor 
five years later. The subretinal hemorrhage is no 
longer present. Note minor changes in location and 
size of dilated vascular channels. 
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Fig. 7 (Gass), Case 2. Fluorescein angiography March 23, 1963. (A and B) Arteriovenous phase. Note 
relative lack of perfusion of the tumor despite early perfusion of the venous branches passing through the 
tumor (arrows). (C) Approximately five minutes after injection, showing dye perfusion of most of the 
vascular tumor. Note evidence of plasma layering (arrow). (D) One hour after injection. There is still in- 
complete dye perfusion of some of the aneurysms. 
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Fig. 8 (Gass). Case 3. (A) October 30, 1964. Cavernous hemangioma of the optic nerve head. Note plasma- 
erythrocytic separation in large saccular aneurysm (arrow). (B) March 15, 1966. Large aneurysm is now 
Alled with blood (arrow). (C) March 12, 1969. The large aneurysm (arrow) is now small and again 
plasma separation is present. (D) June 23, 1967. Late arteriovenous phase showing no evidence of per- 
fusion of the main tumor mass and incomplete perfusion of the small aneurysms temporally (arrow). (E) 
Forty-three seconds later. (F) One hour later, showing incomplete perfusion of the tumor including many 
of the small aneurysms. Note plasma layering and absence of evidence of extravascular escape of dye. Í 
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TABLE I 
SUMMARY OF REPORTED CASES OF CAVERNOUS HEMANGIOMA OF THE RETINA AND OPTIC NERVE HEAD 
uke Age, Sex* Presenting Signs Location of eas Retinal Eye Davoined 
4 j é $ x = _ $ 
and Symptoms Tumor a Exudation RE LE 
Reese! 24 F —* Inferiorly No No X x 
l4 M —* Optic nerve head Yes No X 
Wessing? 57 F —* Superiorly mmm ——* —* mE 
Scheyhing? 21 M Decreased vision Superotemporally No No X x 
and infero- 
temporally 
Piper* 11 F Decreased vision Macula Yes No X 
4 M Decreased vision Nasally No “Flat’’ detach- X 
Esotropia ment of retina 
Weskampř 17 F Seizures, head- Superotemporally No No ——* ser 
aches and cuta- 
neous angioma 
Hogan and 2 F —* Midperiphery Yes No == aks 
Zimmerman*® 
Kogan and Bonuik? 
Niccol® 32 M Decreased vision Optic nervehead Yes Serousdetach- X 
ment 
Davies and 34 M Decreased vision Optic nerve head —* —* X 
Thumin’ 
Gass: Case I 2.5 F  Esotropia Superotemporally Yes No X 
Case 2 33 F Seizures and cu- Inferonasally Yes No X 
taneous angioma 
Case 3 51 F None No No x 


dren mananan: unnam Hine tom He intrest apa quasar A annan ar 


* Some factors are not stated in previous cases. 


was drained by a major retinal vein of nor- 
mal caliber. There were several small but sim- 
ilar vascular tumors in the inferior portion 
of the fundus and a single small peripheral 
lesion in the opposite eye. The author con- 
cluded that it was probably a congenital reti- 
nal angioma. 

In 1954, Piper* described two cases of 
similar retinal tumors which he called cav- 
ernous hemangiomas of the retina. One pa- 
tient was an 11-year-old girl with visual acu- 
ity reduced to 5/100 by virtue of a circum- 
scribed retinal vascular tumor in the macula. 
The other was a four-year-old boy with an 
esotropia and visual acuity in the left eye of 
3/200. A grape-like retinal angioma was de- 
scribed nasal to the optic disk. A retinal vein 
of normal caliber drained the lesion. A few 
irregular hemorrhages covered the periphery 
of the lesion. No abnormality of the macula 
was described. Excellent illustrations of each 
of these tumors revealed them to be similar 


to the cases presented in this report. Both 
were composed of grape-like clusters of dark 
red cysts and greyish tissue, which the au- 
thor interpreted as scar tissue. He believed 
the retinal vascular lesions represented a sec- 
ondary vascular reaction to some previous 
exudative process. 

Weskamp and Cotlier® reported a similar 
retinal vascular tumor 2 X 3 disk diameters 
in size in the superior temporal periphery of 
one eye of a 17-year-old girl complaining of 
headaches and seizures since the age of five 
years, Two red-violet coin lesions were pres- 
ent in the skin of the occipital region. The 
retinal vessels were described as normal ex- 
cept for one branch of the superotemporal 
vein which extended into the tumor. Skull x- 
ray films demonstrated calcification along the 
central fissure. Surgical exploration revealed 
a peanut-size vascular tumor in the inferior 
portion of the pre-Rolandic area. Histopath- 
ologically, it was a cavernous hemangioma. 
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Fig. 9 (Gass). Histopathology of cavernous hemangioma of the retina in a two-year-old girl. Arrow 


indicates pigment ladened macrophages in the subretinal space. 


The retinal detachment is artifactitious 


(hematoxylin and eosin, x80). (Photomicrograph made from microslides of case reported previously by 


Hogan and Zimmeran® and Kogan and Bontuk.*) 


Biopsy of the skin lesions revealed a capil- 
lary vascular malformation of the skin. 
Wessing* reported a retinal vascular tu- 
mor, which he referred to as a cavernous he- 
mangioma, in a 57-year-old woman. Its oph- 
thalmoscopie and fluorescein angiographic 
appearances were similar to that in Case 2 
above, 

Reese’ depicted the fundi of a 24-year-old 
woman with a retinal vascular lesion similar 
to Case 2 in her right eye and a similar 
smaller lesion in the fundus of the left eye. 
He called the lesions retinal telangiectasis, 
and stated that there had been no progres- 
sion during a period of six years. The ap- 
pearance of the lesions, the sex of the pa- 
tient, the absence of evidence of exudation, 
and the lesion’s failure to progress suggests 
that this patient has cavernous hemangioma 
rather than telangiectasis. 

The histopathology of a retinal tumor 


v 


paara 
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called “cavernous hemangioma of the retina” 
was described by Hogan and Zimmerman® 
and Kogan and Boniuk.’ This eye was re- 
moved from a two-year-old girl with the 
mistaken diagnosis of retinoblastoma. I re- 
viewed microslides from this circumscribed, 
sessile tumor that involved the midperipheral 
retina (Fig. 9). It was composed of multiple, 
thin-walled, dilated blood vessels that re- 
placed the normal architecture of the inner 
half of the retina. The vascular spaces were 
of variable size. Their walls consisted of en- 
dothelium and in some instances a thin layer 
of stroma. Many of the vessels abutted each 
other. Their lumens were interconnected, of- 
ten by apparently small orifices ( Fig. 10). 
The internal limiting membrane of the retina 
could not be traced over the entire surface of 
the tumor, and in some areas the dilated ves- 
sel walls were exposed to the vitreous. There 
were scattered erythrocytes and hemosider- 
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thelial-lined aneurysms interconnected by narrow channels (hematoxylin and eosin, X500). (Photomicro- 
graph made from microslides of case reported previously by Hogan and Zimmerman® and Kogan and 


Boniuk.*) 


in-laden macrophages in the vitreous. No 
bleeding site on the surface of the tumor was 
identified. There was no intraretinal exuda- 
tion or hemorrhage, There were hemosider- 
in-laden macrophages in the retinal peri- 
vascular tissues at the margin of the tumor, 
as well as scattered along the subretinal 
space. The architecture of the retina and its 
vessels outside the area of the tumor was 
normal. 

Niccol and Moore, in 1934, and Davies 
and Thumin,’ in 1956, reported the clinical 
and histopathologic features of cavernous 
hemangioma of the optic nerve and adjacent 
retina in a 32-year-old man and a 34-year- 
old man, respectively. Figure 11 depicts the 
histopathologic findings reported by Davies 
and Thumin.? They are similar to those in 
Figure 9. Niccol and Moore® interpreted the 
findings in their case as angiomatosis reti- 
nae. In his textbook, Reese? included a fun- 


dus illustration of cavernous hemangioma of 
the optic disk in a 14-year-old boy with nor- 
mal vision. It increased slightly in size over a 
20-year period and gave rise to several epi- 
sodes of vitreous hemorrhage. This tumor 1s 
quite similar to Case 3 presented in this re- 
port. 

If indeed cavernous hemangioma of the 
retina is a specific vascular hamartoma, then 
we might expect that it may be occasionally 
associated with a similar hamartoma involv- 
ing the central nervous system elsewhere. 
Cavernous hemangiomas involving the cen- 
tral nervous system, or cavernomas, are rec- 
ognized as a specific type of vascular hamar- 
toma of the brain Although they occur 
uncommonly, compared to the other vascular 
hamartomas, they have attracted consider- 
able clinical interest—first, because they may 
be the underlying cause of convulsions, or 
the sudden onset of severe intracranial hem- 
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Fig. 11 (Gass). Histopathology of cavernous hemangioma of the optic nerve head and adjacent retina 
(From Davies, W. D., and Thumin’). 


orrhage, and second, because they are often 
amenable to surgical excision. These purple- 
red, mulberry or honeycomb lesions are usu- 
ally quite circumscribed and occasionally en- 
capsulated. Multilobation is common. They 
occur most commonly in the pre-Rolandic 
area of the cerebral cortex, but also along the 
surface of the midbrain, brain stem, and cer- 
ebellum. Multiple lesions occasionally occur. 
They are composed of large sinusoidal vas- 
cular spaces forming compact masses which 
are not separated by parenchyma. Calcifica- 
tion may occur. Hyalinization of vessel walls 
is common and thrombosis of all or part of 
the lesion may occur. Hemosiderin deposits 
and gliotic tissue are frequent findings 
around these malformations. Similar angio- 
matous malformations of the skin, kidney, 
and liver have occurred in association with 
cavernous hemangioma of the brain. The 
case reported by Weskamp and Cotlier,® and 
Case 2 of this report, both suggest that cav- 
ernous hemangioma of the retina and brain 


may occur simultaneously. Both of these pa- 
tients also had cutaneous angiomatous ha- 
martomas. Small cutaneous angiomas occur 
commonly in the normal population and their 
presence in these patients with cavernous he- 
mangioma of the retina may prove to be no 
more than a coincidental finding. 

A number of other vascular malforma- 
tions of the retina must be considered in the 
differential diagnosis of cavernous hemangi- 
oma. Retinal telangiectasis, sometimes re- 
ferred to as Leber’s miliary aneurysms, is 
perhaps the most difficult to clearly differen- 
tiate from cavernous hemangioma, particu- 
larly when the latter is composed of rela- 
tively small aneurysms such as in Case 2, 
above. Retinal telangiectasis is a congenital 
anomaly effecting the structure and integrity 
of the intrinsic retinal vascular tree, whereas 
cavernous hemangioma of the retina is a lo- 
calized vascular tumefaction ( hamartoma ) 
which is partly isolated from the normal reti- 
nal vascular tree (Fig. 12). In retinal telan- 
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3-Retinal Cavernous Hemangioma 
Fig. 12 (Gass). Schematic diagram showing (1) 
normal retinal vessels, (2) diffuse and focal vascular 
dilatation and permeability alteration in retinal 
telangiectasis, and (3) localized vascular malforma- 


tion (hamartoma) arising from the capillary bed in 
cavernous hemangioma. 


giectasis the overall vascular pattern and ret- 
inal function may be essentially normal ini- 
tially. Although the natural course of the dis- 
ease is variable, progressive vascular dilata- 
tion and intraretinal and subretinal exuda- 
tion is the rule. Focal aneurysmal dilatation 
of the arterioles and venules, as well as the 
capillaries may be prominent. Leber referred 
to these changes as “miliary aneurysms.” 
Retinal telangiectasis is the primary under- 
lying cause of massive yellowish exudative 
detachment of the retina, or Coats’ disease. 
Contrary to the findings in cavernous he- 
mangioma, fluorescein angiography in telan- 
giectasis demonstrates that the affected reti- 
nal vessels are in the main stream of retinal 
blood flow. During the pre-exudative stage 
of telangiectasis, angiography demonstrates 
prompt perfusion of the capillary bed, which 
usually shows a normal pattern except for 
irregular dilatation. Partial disappearance of 
the capillary bed and dilatation and tortuos- 
ity of the adjacent segments of the capillary 
bed are probably late secondary changes 
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following prolonged exudation.’? Angiog- 
raphy demonstrates that leakage of dye from 
the capillaries in telangiectasis is the rule 
even during the early stages of the disease, 
whereas it is the exception in cavernous he- 
mangioma. The relative isolation of cavern- 
ous hemangioma from the retinal circulation 
may be an important factor in the rarity of 
exudation and hemorrhage from this tumor. 
Telangiectasis typically occurs unilaterally in 
healthy males, whereas cavernous hemangi- 
oma appears to be more common in females 
(9 of 13 cases in Table 1). The familial oc- 
currence of telangiectasis has been reported 
only rarely. It is usually not associated with 
other clinically detectable hamartomatous 
malformations. It is of interest that localized 
telangiectasis within the brain is a vascular 
malformation familiar to the neuropatholo- 
gist. It is usually an incidental finding at au- 
topsy. Although no sex predilection has been 
described, and although I know of no in- 
stance of association of retinal telangiectasis 
with a similar lesion in the brain, it is possi- 
ble that some patients with the retinal lesion 
may also harbor similar silent intracranial! le- 
sions. 

The vascular tumor in angiomatosis reti- 
nae (von Hippel’s disease) is sufficiently 
characteristic that it is easily distinguished 
from cavernous hemangioma. The vascular 
lesion typically is a discrete, pink, solitary, 
nodular mass without evidence of aneurys- 
mal dilatation of the many small capillaries 
comprising the tumor. As the tumor en- 
larges, the retinal artery and vein supplying 
and draining the tumor become engorged 
and tortuous due to the arteriovenous fistula 
which develops within the tumor. This in- 
crease in the retinal blood flow through the 
tumor is demonstrable angiographically. 
Massive intra- and subretinal exudation, to- 
tal retinal detachment, glaucoma and loss of 
the eye are frequent sequelae of this tumor. 
The tumors are familial and often are associ- 
ated with similar vascular tumors in the cer- 
ebellum, brain stem, and spinal cord, as well 
as hamartomas of other organs of the body 
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- (von Hippel-Lindau syndrome). Because of 
their moderate potential for growth, some 
_ would choose to classify these lesions as neo- 
plasms rather than hamartomas, 


<> Racemose angioma of the retina is charac- 
~~ terized by the presence of dilated tortuous 





retinal vessels with direct anastomosis be- 
tween one or more major retinal veins and 
arteries, It is often associated with similar 
arteriovenous anomalies of the central ner- 
vous system, particularly the midbrain (Wy- 
burn-Mason syndrome). It is another retinal 
vascular anomaly which appears to be dis- 
tinctly different from cavernous hemangi- 
oma. 

The association of generalized seizures 


and cavernous hemangioma of the retina in 
Case 2, and in the case reported by Wes- 


kamp and Cotlier,® suggests a possible rela- 
tionship between this disease and Sturge- 
Weber disease. Diffuse hypertrophy of the 
choroid, often referred to as cavernous he- 
mangioma, is characteristically present in 
one eye of these patients with ipsilateral ne- 
vus flammeus of the face and forehead, glau- 
coma, and a venous angioma of the cerebral 
cortex and meninges. The retina is not in- 
volved in this disease. Garrow and Loewen- 


= stein? reported a cavernous hemangioma of 
_ the choroid which was connected by a stalk 


to a similar angioma extending into the pe- 
ripheral retina of an 11-year-old girl with 
unilateral buphthalmos. Although this child 
did not have other evidence of the Sturge- 
Weber syndrome, her findings suggest a 
possible relationship between the two dis- 
eases. 

Although it is convenient to classify the 
various vascular malformations according to 
their primary features, there is a broad spec- 
trum of these diseases, and in some instances 
exact classification of a particular patient is 
difficult. 

Although the number of cases of cavern- 
_ ous hemangioma of the retina reported to 
_ date is few, it appears that the clinical and 
fluorescein angiographic features of this dis- 
ease are sufficiently unique that the lesion 
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should be considered as a separate entity in 
the classification of retinal vascular malfor- 
mations. While the prognosis for the af- 
fected eye appears to be good, the clinician 
should be aware that the patient or a member 
of his family may harbor a similar intracra- 
nial vascular lesion that may cause seizures 
or intracranial hemorrhage. Thus, this dis- 
ease should probably be considered along 
with von Hippel-Lindau syndrome and 
Bourneville’s syndrome (tuberous sclerosis) 
as another hereditary hamartomatosis or 
phakomatosis that may involve the retina, 
central nervous system, skin, or other body 
organs. 

The availability to date of only one histo- 
pathologic specimen of a small cavernous he- 
mangioma of the retina and two of the lesion 
involving the optic nerve head, suggests that 
the ocular lesion is rarely confused with ma- 
lignant tumors and that it rarely leads to loss 
of the eye secondary to exudation, hemor- 
rhage, or secondary glaucoma. The ocular 
pathologist as well as the clinician should be 
alert, however, to the possibility that cavern- 
ous hemangioma may be the underlying 
cause for either fresh or old massive intraoc- 
ular hemorrhage. 

The treatment of choice in these patients 
is uncertain. Treatment is probably unneces- 
sary in patients showing no evidence of sig- 
nificant vitreous or subretinal hemorrhage. 
If hemorrhage occurs, photocoagulation, 
cryopexy, or diathermy should prove suc- 
cessful in destroying the lesion. 


SUM MARY 


Evidence is presented that cavernous he- 
mangioma of the retina and optic nerve head 
is a specific vascular hamartoma that should 
be differentiated from other vascular malfor- 
mations including retinal telangiectasis, an- 
giomatosis retinae, and racemose angioma. 
In some patients it may occur in association 
with one or more intracranial cavernous he- 
mangiomas, as well as, with angiomatous ha- 
martomas of the skin. The retinal tumor 
typically presents as a sessile tumor com- 
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posed of clusters of thin-walled saccular an- 
eurysms filled with dark venous blood. 
Plasma-erythrocytic separation within the 
aneurysms is common. The caliber of the ma- 
jor retinal vessels is unaffected by the tumor. 
Exudation from the tumor vessels is rare. 
Although minor changes in the size and 
shape of the aneurysms occur, the tumor ap- 
parently has minimal growth potential. Hem- 
orrhage into the vitreous or subretinal space 
may occur. Angiography demonstrates slow 
perfusion of the tumor and little or no extra- 
vascular leakage of fluorescein dye. The 
prognosis for the ocular lesion is probably 
good and treatment of the tumor by photoco- 
agulation, cryopexy, or diathermy should be 
considered only in those patients showing 
evidence of significant vitreous or subretinal 
hemorrhage. 

ddéndum: Since submitting this paper 
for publication, I have found two additional 
cases of cavernous hemangioma of the retina 
and optic nerve head described by Thiel. 

A recent follow-up examination of the pa- 
tient and her twin sister described in Case 1 
revealed cutaneous hamartomas identical to 
the one depicted in Figure 4 on the hand and 
wrist, respectively, of these girls, now five 
years of age. 
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THE RETINAL CAPILLARY BED AT THE POSTERIOR 


POLE OF PRIMATE EYES 


Douctas R. ANperson, M.D. 





The vascular system of primate optic nerve 
was studied* in eight sub-human primate 
species, by injecting silicone rubber into the 
vascular tree of the eye. Although the retinal 
circulation was not studied specifically in de= 
tail, differences observed in the posterior 
pole circulation in different species seem 
worthy of a brief report. 


MATERIALS AND METHODS 


= n Eight species representing six of the ma- 
= jor primate groups were studied (Table 1). 
=o Color photographs of the optic disk and 
fluorescein angiograms were obtained for 
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each monkey, mainly to aid in later identifi- — 
cation of arteries and veins in the injected _ 
specimens. Following this, the animal was — 
killed by perfusion of phosphate buffered- 
glutaraldehyde fixative into the aorta with 
clamps placed in such a way that primar 
the carotid system was perfused. Orange sil. ; 
icone rubber was then injected through the 
same needle to fill the entire carotid vascular — 
tree, The next day, after the silicone rubber 
had set, the orbit was dissected and the eye 
removed for study. The eye was dehydrated = 
in a graded series of ethanol, and cleared in a 
methyl salicylate (oil of wintergreen). De- 
tails of the perfusion and clearing are given 
in the previous report. Sa. 

Dissection was performed to demonstrate 
the desired portion of the vascular tree. To 
examine and photograph the retina, it was 
necessary only to cut the eye in half at the 
equator. 








RESULTS 


In six of the eight species examined, the 
retinal circulation at the posterior pole is as 




















TABLE 1 
PRIMATE Species STUDIED 
Primate Studied Major Primate Group Taxonomy 
geie RE a NN AN M p 
Pro-Simian: 
Bushbaby Lorisoids Family Galagidae, 
Subfamily Galaginae 
New World monkeys: 
 Marmoset Haploids Family Hapalidae 
Owl monkey (also known as night monkey, or Pithecoids Family Cebidae, 
douroucoulis) (Aotus trivirgatus) Subfamily Aotinae 
Squirrel monkey (Saimiri) Pithecoids Family Cebidae, 
- 3 Subfamily Cebinae 
Capuchin (Cebus) Ceboids Family Cebidae, 
ae Subfamily Cebinae 
Black spider monkey (Ateles paniscus) Ceboids Family Aebidae, 
Ee dn Subfamily Atelinae 
Old World monkeys: 
African green (vervet) (Cercopithecus aethiops) Cercopithecoids Family Cercopithecidae 
Rhesus (Macaca mulatta, or Rhesus mulatta) Cynopithecoids Not established 
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&16 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1971 





Fig. 1 (Anderson). Injected macular region of a squirrel monkey to show the avascular center sup- 
plied by alternating arterioles (A) and venules (V) CSE): 


illustrated in Figure 1. Arterial branches and 
venous tributaries of retinal vessels radiate 
to and from the center of the macula like 
spokes. There is a strikingly regular pattern 
of arteries alternating with veins (identified 
with certainty by fluorescein angiography). 
Capillaries arch from artery to vein and 
form concentric rings around the fovea. The 
striking feature, in addition to the symme- 
try, is that the central portion of the macula, 
which contains the fovea, is devoid of capil- 
laries. The species which demonstrated this 
pattern are the marmoset, squirrel monkey, 
capuchin monkey, black spider monkey, Af- 
rican green monkey, and rhesus monkey. 
This corresponds to the pattern previously 
described for the circulation in human and 
rhesus maculas? and is assumed to be char- 
acteristic of most monkeys. 

The situation was different in two of the 


species examined, the bushbaby and owl 
monkey. In these species there is a central 
retinal area temporal to the disc around 
which arterial and venous branches arch. Ar- 
terial branches and venous tributaries con- 
verge upon the apparent central region at the 
posterior pole, with alternate spokes being 
arteries and veins. However, the capillary 
network formed from these vessels covers 
the area completely. There is thus no capil- 
lary-free zone in the center (Fig. 2). 


DISCUSSION 


An avascular region in the center of the 
macula is typical of man (Fig 3) and rhesus 
monkey,® and is now shown in five additional 
species. All of these species are diurnal and 
the retinas have both rods and cones. There 
is a macular area characterized by a dense 
cone population, a thick ganglion cell layer 
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Big. 2 (Anderson). Injected specimen to show the central retinal area in an ow! monkey, There is no 
central avascular region, but the area is supplied by alternating arterials and venules. The background 
mottling is due to choriocapillaris filled with silicaone rubber incompletely obscured by pigment epithelium 


(X23). 


(high ganglion-cell/receptor-cell ratio), and 
a central thinning (fovea)? 

In contrast, the bushbaby and the owl 
monkey do not have such a specialized mac- 
ula. In both these species, there is a central 
retinal area temporal to the disc that is 
marked ophthalmoscopically by the accurate 
pattern of the major retinal vessels.* Histo- 
logically in this region there is a slight in- 
crease in density of the sensory elements, as 
well as a slight increase in the number of 
ganglion cells.” However, there is no cen- 
tral thinning of the retina to form a fovea. 
Corresponding to this is the finding, as illus- 
trated in Figure 2, that there is no central 
region of avascularity. De Oliveira and 
Ripps? recognized this previously in owl 
monkeys and hypothesized, that a central re- 
gion of avascularity can be present only 
when there is a fovea so that the retina is 
thin enough in the central region to subsist 
entirely on the nutrition supplied by the cho- 


riocapillaris. The presence or absence of a 
fovea can be detected ophthalmoscopically, 
and it might be assumed that other afoveate 
animals would similarly lack a central capil- 
lary free zone. 

The bushbaby and owl monkey are both 
nocturnal, and as already pointed out, both 
are afoveate. However, they are otherwise 
quite dissimilar. The bushbaby has a tapetum 
and, being a member of a low pro-simian 
primate group, is not considered to be a 
monkey. The owl monkey, which does not 
have a tapetum, is a true monkey and is in 
the same group of new world monkeys as the 
squirrel monkey.® 


SUM MARY 


The capillary circulation in the posterior 
pole was studied by fluorescein angiography 
and silicone rubber injection in eight species 
of primates. Six of these were diurnal mon- 
keys: marmoset, squirrel moneky, capuchin 
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Fig. 3 (Anderson). Human fluorescein angiogram d 
The patient had central serous retinopathy. The photographs were taken after a rapid intravenous injection 
of 10 ml of 10% sodium fluorescein solution, with a Baird atomic B-4 exciting filter and a Wratten 


No. 12 yellow barrier filter. 


monkey, black spider monkey, African green 
monkey, and rhesus monkey. In these diur- 
nal species, the retinas have both rods and 
cones, and there is a central region free of 
capillaries that corresponds to the fovea, just 
as in the human retina. In two nocturnal 
species, the bushbaby and the owl monkey, 
both of which lack a fovea, there is no cen- 
tral capillary-free zone. 
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OCULAR CIRCULATION: ANALYSIS OF THE EFFECT OF INDU CED 
OCULAR HYPERTENSION ON RETINAL AND CHOROIDAL 
BLOOD FLOW IN MAN 


MICHAEL BLUMENTHAL, M.D., MILTON Best, M.D., anp Mires, A. Garis, M.D. 
New York, New York 
AND 
Kurt A. Grrrer, M.D. 


New Orleans, Louisiana 


Injections of India ink or latex show that 
acute, graded elevations of intraocular pres- 
sure progressively impair filling of all reti- 
nal, choroidal, and optic disk vessels as 
higher intraocular pressures are reached. 
As intraocular pressure is gradually reduced, 
India ink particles appear in the larger reti- 
nal and choroidal vessels, but not in the ves- 
sels of the optic disk. 

Fluorescein angiography in animals dem- 
onstrates that retinal arterial branches fill 
with dye when intraocular pressure prevents 
filling of the choroid, choroidal peripapillary, 
and disk vessels, We used fluorescein an- 
giography to study the return of blood flow 
in the retinal, choroidal, and optic disk circu- 
lations of the human eye as intraocular pres- 
sure was slowly lowered from levels above 
systolic ophthalmic artery blood pressure. 


MATERIAL AND METHODS 


Volunteers for this study were normal ex- 
cept for small refractive errors. Brachial 
blood pressures were between 100/70 and 
130/90 mm Hg. Pupils were dilitated with 
10% phenylephrine and 2% cyclopentolate. 
After corneal anesthesia, a plastic suction 
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Fig. 1 (Blumenthal, Best, Galin, and Gitter). 
tion cup in place on the temporal sclera. 


A 





Suc- 


cup was applied to the globe temporal to the 
limbus** (Fig. 1). A vacuum aparatus cre- 
ated negative pressure within the suction 
cup, elevating the intraocular pressure above 
systolic ophthalmic artery pressure, as noted 
by the cessation of pulsation of the central 
retinal artery. When this point was reached, 
5 ml of 10% fluorescein were injected into 
an antecubital vein. Photographs were taken 
at 0.5-second intervals while suction was 
slowly decreased at a constant rate. The time 
sequence of each photograph, the corre- 
sponding amount of suction employed, and 
the resulting intraocular pressure were re- 
corded. 

Initially, intraocular pressure was mea- 
sured with a modified applanation tonometer 
to determine the relationship between suc- 
tion and intraocular pressure for this cup in 
a given eye. The data correlated well with 
published tables, and subsequent values 








ar 
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were taken from these tables. Occasionally, inal, choroidal, choroidal peripapillary, and 
due to the corneal effects of the increased optie disk vessels. 
intraocular pressure, the qualities of the pho- 

tographs were reduced but were always 

sharp enough for study. Photographs were Though findings in all cases are simular, 
analyzed and correlated with intraocular pres- the photographs presented in this study were 
sure as to when dye first appeared in the ret- chosen from different subjects to most clearly 


RESULTS 





Fig. 2 (Blumenthal, Best, Galin, and Gitter). Selected fluorescein angiograms taken from a sequence 


obtained at 0.5-second intervals when intraocular pressure is decreased at a constant rate from above ophthal- 
mic artery systolic pressure. 
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depict the sequence of events. Figure 2 rep- 
resents selected angiograms from a single 
patient as intraocular pressure was reduced 
from above systole. At intraocular pressures 
greater than systolic ophthalmic artery pres- 
sure, dye does not appear in either the retinal 
or the choroidal circulations ( Fig. Z-A). 
When suction is reduced and intraocular 
pressure is lowered, pulsation first occurs in 





Fig. 3 (Blumenthal, Best, Galin, and Gitter), Two 
sequential steps in the filling of retinal arteriolar 
branches without filling of choroidal or peripapillary 
vessels as intraocular pressure is lowered below sys- 
tolic pressure. 
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Fig. 4 (Blumenthal, Best, Galin, and Gitter). Small 
choroidal arteries are demonstrated but no disk 
vessels are visible when intraocular pressure is 
further reduced. 


the central retinal artery and dye initially ap- 
pears in this vessel and nowhere else (Fig, 2- 
B). If intraocular pressure is maintained at 
this level, the dye in the central retinal artery 
disappears during diastole and reappears 
during systole. As intraocular pressure is de- 
creased further, dye propagates in the retinal 
arterial system alone (Figs. 2-C and 3) until 
the intraocular pressure has been reduced an 
average of 7 mm Hg less than systole. At 
this level, isolated choroidal arteries first ap- 
pear (Fig. 4). With further gradual reduc- 
tion in intraocular pressure, more choroidal 
vessels are seen (Fig. 5) and dye begins to 
appear in discrete, choroidal patches (Figs. 
2-D through H). Laminar filling of retinal 
veins first occurs during the patchy phase of 
choroidal fluorescence (Fig. 2-G), and full 
fluorescence of retinal veins coincides with 
full fluorescence of the choroid (Fig. 2-1), 
Occasionally, as intraocular pressure ap- 
proaches 60 mm Hg, mottled and incom- 
pletely filled areas are seen in the peripapil- 
lary region (Fig. 6). The choroidal patches 
coalesce at intraocular pressures in the range 
of 60 mm Hg (Fig. 2-1). The optie disk ves- 
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Fig. 5 (Blumenthal, Best, Galin, and Gitter). Dis- 
crete choroidal patches of dye appear with further 
lowering of intraocular pressure. Note that the 
choroidal arteries are still visible on the temporal 
side. 


sels fill with dye just below this pressure 
level. 

In the two patients with cilioretinal arte- 
ries in this series, dye appeared in these arte- 
ries and the choroidal circulation simultane- 
ously (Figs. 4and 5). Figure 4 demonstrates 
the earliest phase of choroidal arterial filling, 
and the cilioretinal artery is just visible. 

Table 1 lists the blood pressures of each 


Fig, 6 (Blumenthal, Best, Galin, and Gitter). The 


choroidal peripapillary area is mostly free of dye as 
the remainder of the choroid fills. 
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patient and the intraocular pressures at 
which fluorescein first appeared in the reti- 
nal and choroidal circulations in the 17 pa- 
tients of this series. 


DIscussION 


A variety of techniques have been used to 
demonstrate that the blood supply to the op- 
tic papilla is compromised by acute eleva- 
tions in intraocular pressure to levels that do 
not obstruct retinal arteriolar filling.?*° In 
fluorescein angiographic studies of this phe- 
nomenon in monkeys, observations were 
made on different days to study the effect of 
various intraocular pressures on the ocular 
vasculature.2 The instrumentation developed 
for the present study permitted evaluation of 
the vascular dynamics of the retina, choroid, 
and optic disk at one sitting. Furthermore, 
the reduction in velocity of blood flow at 
controlled levels of elevated intraocular pres- 
sure allowed critical observation of the fill- 
ing patterns of the intraocular vasculature. 

The current study indicates that after 
intraocular circulation has been totally ob- 
structed by an acute rise in intraocular pres- 
sure, retinal blood flow will resume at intra- 
ocular pressure levels that preclude circula- 
tion in the choroid, peripapillary, choroidal, 
and optic disk vessels. It is fair to assume 
that for blood to propagate in the branches 
of the central retinal artery, retinal capillary 
drain-off must occur as fluorescein travels to 
the small retinal arterial branches (Figs. 3-A 
and B). In the absence of choroidal flow, 
therefore, retinal propagation of fluorescein 
indicates a patent retinal capillary bed, even 
though retinal venous return is not yet ap- 
parent. Choroidal flow does not resume until 
intraocular pressure is reduced an average of 
7 mm Hg below systolic levels, and it is still 
incomplete at intraocular pressures of 70 to 
80 mm Hg. Circulation does not return to 
the optic disk until intraocular pressure is 
lowered below values of 60 mm Hg, at which 
levels the retinal arterioles are still fluoresc- 
ing and, in general, diffuse choroidal filling 
is complete. This corresponds to the appear- 
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TABLE 1 
INTRAOCULAR PRESSURES AT WHICH FLUORESCEIN FIRST APPEARED IN 


THE RETINAL AND CHOROIDAL BLOOD VESSELS 


Patient 
No. 


Blood 


Pressure 





i 120/80 95 

2 120/80 113 

3 120/80 110 

4 130/90 123 

5 130/85 120 

6 115/75 103 

7. 120/80 110 

8 120/70 103 
9 125/85 122 
© 4070 > 120/80 103 
1b: 4900/70 90 
12 130/90 117 

13 130/70 106 
14 125/90 105 

15 120/80 109 

16 130/80 121 


ance of full fluorescence in the retinal veins, 
a stage that occurs quite late after the first 
appearance of dye in the retinal arterial tree, 
_ as compared to about eight to 10 seconds 
-~ with routine methods of fluorescein fundus 
photography. This finding illustrates the 
marked decrease in velocity of blood flow 
hat occurs at the elevated intraocular pres- 
ures utilized in the present study. 
It is difficult to visualize the optic disk 
-vessels with this technique,’ since a superfi- 
cial capillary layer of retinal vessels fills with 
fluorescein and obscures the deeper vessels 
of choroidal origin. It may be inferred, how- 
ever, that the zones most sensitive to acute 
increases in intraocular pressure in this ret- 
rograde ophthalmodynamometric approach 
_ are the optic disk, peripapillary choroidal, and 
choroidal circulations, in this order, 

Other investigators? have pointed out that 
the greater sensitivity of the choroidal circu- 
lation to elevated intraocular pressure might 
be due to the fact that a higher intravascular 
pressure exists in the retinal vessels than in 
the vessels of choroidal origin which supply 
the disk. Different interpretations, however, 
may be offered for this observation. In ex- 
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periments in which blood flow through a vas- 
cular bed ceases,the intralumenal pressure in 
all vessels proximal to the point of vascular 
closure equals the pressure in the vessel per- 
fusing this bed. When blood flow in either 
the retinal or choroidal vascular bed ceases, 
therefore, the blood pressure in all vessels 
proximal to the points of closure will in- 
crease to the level of the central retinal or 
posterior ciliary artery blood pressure. Since 
the posterior short ciliary arteries and the 
central retinal artery are branches of the 
ophthalmic artery, and are of equal caliber at 
their origins, it is fair to assume that their 
intralumenal pressures are equal. Conse- 
quently, differences in intravascular pressure 
between the choroidal and retinal vessels 
cannot fully explain the absence of flow in 
the choroidal circulation when dye appears in 
the retinal circulation. F urthermore, cho- 
roidal capillaries have a much larger lumen 
than retinal capillaries,” and, therefore, 
would tend to have significantly higher lat- 
eral pressures if the perfusion pressure of 
the retinal and choroidal circulations are 
equal, The absence of a gradual progression 
from large to small-sized vessels in the cho- 
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roid also suggests a higher choroidal intra- 
lumenal pressure.® 

Consequently, an alternative explanation, 
based upon the results of this experiment, 
considers the different anatomic and physio- 
logic characteristics of the retinal and cho- 
roidal vessels. Closure of a blood vessel will 
occur when the equilibrium between the 
transmural pressure and the tension in the 
vessel wall is altered sufficiently in a given 
direction. Closure may be induced by de- 
creasing transmural pressure to a critical 
value and this can be accomplished by rais- 
ing intraocular pressure. This phenomenon 
is termed “critical closure” and it has been 
shown® to occur in the intraocular vascular 
bed. Critical closure may occur even when 
intralumenal blood pressure exceeds intraoc- 
ular pressure by as much as 10 mm Hg, de- 
pending upon the characteristics of the vas- 
cular bed.2 Two important factors play a role 
in this phenomenon: the vessel's “un- 
stretched” radius and the active tension in 
the vessel wall. This is described by an equa- 
tion for critical closure based upon the clas- 
sical law of Laplace: 


Te 
Ro 


P, is critical closing pressure, Te is active 
tension, and R, is the unstretched radius of 
the vessel. It is not the absolute intralumenal 
blood pressure but rather the transmural 
pressure—i.e., the difference between pres- 
sure in the vessel’s lumen and that in the 
tissue surrounding it—that determines the 
equilibrium described in the above equation." 

In an eye in which perfusion pressure to 
the vascular bed is constant and intraocular 
pressure is varied, the transmural pressure 
at which closure occurs is inversely related 
to the unstretched radius of the vessel. Since 
the diameter of the small choroidal blood 
vessels is much greater than that of retinal 
vessels of similar thickness, it would be ex- 
pected that the small blood vessels of the 
choroid would close at a lower transmural 
pressure than the retinal vessels, and that 


P, 
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dye would appear in the choroidal circulation 
before the retinal circulation when intraocu- 
lar pressure is progressively reduced below 
systole. Since the opposite effect was ob- 
served in this study, one may assume that the 
choroidal bed of small vessels has a higher 
critical closing pressure than comparable ret- 
inal blood vessels, perhaps due to the “tone” 
of the former. Any higher degree of vascu- 
lar tone in the choroidal as compared to the 
retinal arteries would account for the greater 
sensitivity of the choroidal circulation to ele- 
vated intraocular pressure. 


SUMMARY 


The retinal, choroidal, and optie disk cir- 
culations of normotensive volunteers with 
normal ocular examinations were investi- 
gated by means of fluorescein angiography 
after acute increases in intraocular pressure 
were achieved with a suction ophthalmody- 
namometer. 

As intraocular pressure was reduced from 
levels above systolic pressure, the large cho- 
roidal vessels opened at intraocular pressure 
values approximately 7 mm Hg less than 
that required to permit flow to return in the 
retinal circulation. The peripapillary cho- 
roidal vessels and optic disc vessels reopened 
at an average intraocular pressure of 60 mm 
Hg. Different anatomic and physiologic 
characteristics of the choroidal and retinal 
blood vessels appear to account for this ob- 
servation. 
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OPHTHALMIC MINIATURE 


A physician should take his fee without letting his left hand know 
what his right hand is doing; it shall be taken without a thought, with- 
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out a look, without a move of the facial muscles, the true physician 
should hardly be aware that a last friendly grasp of the hand had been 


made precious by the touch of gold. 
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AQUEOUS HUMOR DYNAMICS FOLLOWING PITUITARY IRRADIATION 
IN DIABETIC PATIENTS WITH RETINOPATHY 


Wayne M. Caya, M.D. 
Oakland, California 


This study concerns the influence of par- 
tial pituitary ablation on aqueous humor dy- 
namics and on ocular rigidity of diabetic pa- 
tients with retinopathy. 


MATERIALS AND METHODS 


Thirty-eight consecutive diabetic patients 
with all grades of retinopathy who came to 
the Lawrence Radiation Laboratory for pi- 
tuitary irradiation were studied. Twenty 
were men and 18 women; ages ranged from 
19 to 63 years. All were Caucasian. 

Applanation tonometry with the Gold- 
mann tonometer and tonography with the 
Müller electronic tonometer and Sanborn re- 
corder were done on each patient twice be- 
fore and at three- to six-month intervals for 
three years after partial pituitary ablation by 
8000 to 12,500 rads of alpha particle irradia- 
tion delivered by the 184-inch synchrocylo- 
tron. Most determinations were made be- 
tween 7:30 and 9:30 a.m. before breakfast. 
The facility of outflow was measured by the 
method of Grant.? Both the intraocular pres- 
sure (IOP) and the facility of outflow (C) 
were calculated and expressed according to 
the 1955 recommendations made by the 
Committee on Standardization of Tonome- 
ters, American Academy of Ophthalmology 
and Otolaryngology.’ 


RESULTS 


We found that partial pituitary ablation in 
diabetic patients with retinopathy, at least up 
to three years afterward, does not signifi- 
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cantly alter intraocular pressure as mea- 
sured by applanation tonometry (Pa) or 
Schigtz tonometry (Po). Lee and Field? 
found the same to be true after hypophyseal 
stalk section. Likewise, there was no change 
in ocular rigidity (E), which tends to be 
higher than normal in diabetic patients with 
retinopathy, as previously reported by Cris- 
tianssen,* but our data indicate a decrease in 
facility of outflow (C) and a concurrent de- 
crease in flow (F) that are statistically 
significant. 


DISCUSSION 


We do not know if the decrease in flow is 
a homeostatic compensatory change to main- 
tain constant intraocular pressure in the 
presence of increased resistance to outflow 
or vice versa. 

No significant statistical correlation could 
be made between the decreased F and C and 
the postirradiation decrease in insulin re- 
quirement, ketols, protein-bound iodine, and 
growth hormone levels. No correlation could 
be made with changes in retinopathy, blood 
pressure, or kidney function." Sufficient 
studies over a long enough period of time 
have not yet been made on aqueous humor 
dynamics of diabetics patients with retinop- 
athy and intact pituitary glands to say if the 


decreased F and C values in our treated se- 
ries are purely time dependent or are truly 


related to partial pituitary ablation. 

Statistical analysis of our data for the first 
two years after pituitary irradiation ap- 
peared to indicate a tendency for increased 
ocular rigidity to return to normal and was 
so prematurely reported.® However, a longer 
follow-up of additional cases has failed to 
show any change in ocular rigidity after par- 
tial pituitary ablation with heavy particle ir- 
radiation. 
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AQUEOUS AFTER IRRADIATION 





TABLE i 


AQUEOUS DYNAMICS AFTER PITUITARY IRRADIATION IN DIABETICS WITH RETINOPATHY 
Mean and standard” error 


Time 
(in months) Pa Po 
Before 13.60.27 16.00.34 
After: l 
0- 6 13.2+0.69 16,141 03 * 
6-12 12.9+:0.34 14.8+0.49 - 
12-24 12.5+0.61 14.20.73 
24—36 14.51.05 16.0+1.12 


Q. 


0 
0 
-0. 
0 
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C F E 
2840.01 - 1.90.14 0.0258 +0.0007 
-27 +0.02 2.0+0.40ł 0.0302 +0.0025 
.25 +0.01* 1.3+0.15T 0.0251 +0.0014 
20 +0.02* 1.0+0.20ł 0.0271 £0.0014 
s18 £0.02 LOEIT 0.0254 +0.0018 


standard deviation 


HH 


* Standard error= 


VN l 
t Change after Rx significant at p <0.01. 


SUMMARY 


Hypopituitarism, induced in diabetic pa- 
tients with retinopathy by alpha particle pi- 
tuitary irradiation with 8000 to 12,500 rads 
does not appear significantly to alter intraoc- 
ular pressure or scleral rigidity up to three 
years afterward. However, the facility of 


aqueous outflow and flow concurrently de- 


creased so that the intraocular pressure after 


pituitary irradiation remained unchanged. It 


is not clear whether this decrease is related 
to the change in pituitary function or merely 


a consequence of png time in the diabetic- 


population. 
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PRELIMINARY REPORT OF BIOLOGIC TESTING OF 
LASER PROTECTIVE MATERIALS 


S. Erne, M.D., and D. MacKeen, M.S. 
Boston, Massachusetts 
AND 
J. W. Berxow, M.D., anD B. S. Fine, M.D. 
Washington, D.C. 


With the increasing use of systems incor- 
porating lasers in scientifc research and in- 
dustry, the potential for accidental injury is 
increased. Ocular injury that can occur on 
such accidental exposure may frequently re- 
sult in permanent loss of visual function. 
Such injury almost invariably leaves a de- 
monstrable tissue alteration. 

Attempts have been made to determine 
various thresholds of injury for some of the 
ocular tissues (e.g., retina, cornea) for sev- 
eral laser wavelengths (e.g., 694.3 nm, 1060 
nm), and devices or materials have been de- 
veloped to protect the eye. The required 
characteristics of such protective materials, 
in particular the optical density (OD) at the 
laser wavelengths, have been based primarily 
on calculations and physical measurements 
(including direct irradiation of the 
material). 

It seemed reasonable to use the eye as a 
sensitive biologic indicator for evaluating the 
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efficiency with which these materials attenu- 
ate the laser radiation at relatively high lev- 
els of power density, since it is not known 
whether physical measurements alone can ac- 
curately predict the degree of safety offered 
by a specified material at a given optical den- 
sity. At higher power levels unexpected in- 
jury might occur in spite of the use of a de- 
vice calculated to afford adequate protection. 
The eye, in vivo, would also assist in deter- 
mining whether injury to tissues other than 
the retina could occur when the eye is pro- 
tected by safety material against laser irradi- 
ation. 

The short-term studies presented here 
were carried out to determine the degree of 
protection actually afforded by a number of 
such materials interposed between ruby laser 
radiation and rabbit eyes in vivo. An attempt 
was then made to correlate the optical den- 
sity of the protective material at the ruby 
wavelength with the severity of ocular tissue 
alterations. 


MATERIALS AND METHODS 


A Maser Optics normal-mode (~1 msec) 
and a Korad K-1500 Q-switched (~ nl004& 
sec) ruby laser were used as the radiation 
sources to irradiate rabbit eyes with and with- 
out interposition of the sample protective ma- 
terials. These protective plastic shields were 
secured one-half to one inch in front of the 
eye. The samples evaluated were selected plas- 
tic materials used in the Glendale Optical 
Company Laser-Gard spectacles, thin plastic 
films manufactured by the American Cyana- 
mid Company, and glass used in American 
Optical Company spectacles protecting against 
ruby lasers. The optical density of all the 
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samples at 694.3 mm was supplied by the 
manufacturer. 

For irradiation of both the protected and 
unprotected rabbit eyes, energy levels up to 4 
joules were utilized in the Q-switched mode 
and up to 20 joules in the normal mode. 

Because of the diameter of the beam, 25 to 
50% of the energy entered the pupil of the 
unprotected eye. In general, five exposures 


of the protected eye were made at intervals - 


of several minutes without moving either the 
animal or the filter. This was done to in- 
crease the probability of producing a lesion 
in a specific location and to test the filter ma- 
terial against repeated laser exposure. An 
exception was made for the thinner plastic 
material, which burned on irradiation. In 
this instance, a new, unexposed region of the 
plastic was used for each exposure. 

The rabbits used in these experiments* 
weighed about 4 to 6 pounds and had darkly 
pigmented eyes. Prior to laser irradiation 
they were anesthetized with fentanyl 0.4 mg 
/ml and droperidol 20 mg/ml (Innovar-vet, 
McNeill) and atropine. The pupils were di- 
lated with 2% atropine sulfate eye drops to a 
diameter of approximately 7 mm. The ex- 
posed eye was held open with an eyelid spec- 
ulum, and the cornea was kept moist and 
clear with intermittent saline irrigation. The 
radiations were directed to the retina in line 
with, and inferior to, the optic disk. Cho- 
roidal markings were utilized to locate the 
smallest lesions. 

Ophthalmoscopic examinations were per- 
formed before, and immediately after, irra- 

lation, and at intervals during the following 
week. . 

Some of the animals were killed two 
weeks after irradiation, and these eyes were 
fixed in 2% buffered glutaraldehyde solu- 


* In conducting the research described in this re- 
port, the investigators adhered to the “Guide for 
Laboratory Animal Facilities and Care,”.as promul- 
gated by the Committee on the Guide for Labora- 
tory Animal Facilities and Care of the Institute of 
Laboratory Animal Resources, National Academy 
of Sciences~National Research Council. 
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tion? for the histopathologic examinations re- 
ported-here. 

The opened eyes were examined grossly 
under X15 to 20 magnification of a dissect- 
ing microscope. Small blocks of tissue were 
removed under direct observation from any 
region in the irradiated area that appeared 
to be abnormal, fixed secondarily in Dalton’s 
chrome-osmium fixative, and subsequently 
embedded in an epoxy resin for light and elec- 
tron microscopic study as described else- 
where.? Sections were cut serially at 1 p for 
light microscopic examination. 


RESULTS 


Normal-mode {~1 msec) laser irradiation 
—Following 10-joule irradiation of the un- 
protected eye there was some irregularity of 
the cornea—enough to prevent visualization 
of the retina. Approximately three hours after 
irradiation, the retina could be visualized 
ophthalmoscopically, and a “punched-out”’ le- 
sion with a ragged, heavily pigmented border 
was observed. Lesions of this type were re- 
garded as mild to moderate. 

Following 20-joule normal-mode irradia- 
tion of the unprotected eye, slightly hemor- 
rhagic lesions were observed immediately. 
These lesions were classified as moderate to 
severe. Therefore, this level of irradiation 
was used to test the effectiveness of the fil- 
ters as protective devices. The irradiated eye 
was examined ophthalmoscopically after 
each exposure. If a lesion was observed, fur- 
ther irradiation of this type was not made. 

Interposition of plastic filter material of 
2.8 OD resulted only in decrease of the size 
and severity of the lesions. Interposition of 
filters with 3.5 to 4.0 OD resulted in one 
mild lesion with a pale center and pigmented 
edge at OD 3.5 and a single questionable le- 
sion at OD 4.0 (total of 17 irradiations). 

Q-switched mode (~100 nsec) laser irra- 
riation—Following 1-joule irradiation of the 
unprotected eye, there was marked disrup- 
tion of the retina and vitreous. At 2.7 joules, 
bubbles were present in the anterior chamber, 


830 AMERICAN JOURNAL OF OPHTHALMOLOGY 


., `, 
om i 
` a" 





together with scattered iris pigment. The 


posterior portion of the eye could not be vis- 


ualized. 

On irradiation at 2.7 joules, with the 2.8- 
OD plastic filter interposed, several retinal 
lesions were produced without detectable in- 
juries to the anterior segment. In one in- 
stance a sharply localized hemorrhagic lesion 


Fig. 2 (Fine, MacKeen, Berkow, 
and Fine). Q-switched ruby, 2.9 
joules, incident on filter (3.5 OD). 
Small, apparently adherent retinal 
adhesions involve the pigment epi- 
thelium and overlying photorecep- 
tor cells. The injury has extended 
to the bipolar cell layer, but the 
ganglion cell layer appears normal. 
The underlying choriocapillaris and 
choroid appear normal. Pigment 
(melanin) granules are present 
within the retinal layers that were 
injured. From an eye that received 
five exposures (paraphenylenedia- 


mine, X300, AFIP Neg. 69-2834). | ae 
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Fig. 1 (Fine, MacKeen, Berkow, 
and Fine). Q-switched ruby, 2.7 
joules, incident on filter (2.8 OD). 
A chorioretinal adhesion is present 
that involves all of the retinal layers 
in the center of the lesion two weeks 
after a single test exposure into this 
eye. A grossly disrupted layer of 
cells occupies the plane of the pig- 
ment epithelium in the zone between 
the two free arrows. The chorio- 
capillaris appears occluded in this 
zone, but there is no scarring be- 
tween retina and choroid (para- . 
phenylenediamine, 145, AFIP 
Neg. 69-2831). 
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was confined to the retina. In a second in- 
stance, the retinal lesion was associated with 
hemorrhage into the vitreous. The blood in 
the vitreous slowly cleared over the next sev- 
eral days. 

On Q-switched irradiation at 2.7 joules 
(~50 megawatts), the lesions produced on 
interposing plastic filters of 3.5 and 3.9 OD 
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Fig. 3 (Fine, MacKeen, Berkow, 
and Fine). Q-switched ruby, 2.7 . 
joules, incident on filter (4.0 OD). 
Dense accumulations (D) (mito- 
chondrial changes) are present 
within the overlying photoreceptor 
inner segments. The retinal layers 
anterior to the photoreceptors ap- 
pear morphologically normal, as do 
the underlying choriocapillaris and 
choroid. Eye with single exposure 
(paraphenylenediamine, x 265, 
AFIP Neg. 69-2830). 


appeared as moderate to mild. On interposi- 
tion of 4.0-OD filters, the lesions produced 
were mild to questionable. There was no evi- 
dent lesion on interposition of 6.3-OD filter 
after five shots to the eye. 

Histologically, tissue alterations were de- 
fhonstrable in every case in which a lesion 
could be detected or was even suspected by 
either ophthalmoscopy or by gross examina- 
tion. The tissue responses varied from well- 


defined retinal adhesions (Figs. 1 and 2- 
through a milder response of focal destruc- . 


tion of the pigment epithelium associated 
with changes in the overlying photoreceptor 
cells (Figs. 3 and 4) to the most subtle alter- 


ation, that of the presence of a few pigment-.. 


filled macrophages within an otherwise nor- 
mally adherent rod and cone layer (Fig. 5.) 
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DISCUSSION 


The energy density required to produce a 


threshold retinal lesion with Q-switched ir- 


radiation has been shown by Geeraets and 
associates® to be about one-tenth (retinal en- 
ergy density of 0.1 joule/cm?) that required 


- with normal-mode irradiation (retinal en- 


ergy density of 1.0 joule/cem?). 
If this 10:1 ratio were continued into the 
suprathreshold levels of irradiation, one 


might then expect to find lesions of similar 


relative severity for Q-switched and normal- 
mode irradiation. 

From our studies here on suprathreshold 
Q:switched irradiation of the unprotected 
eye at approximately one-tenth the levels of 


‘normal-mode irradiation (2.7 joules Q- 
` switched vs 20 joules normal-mode), the Q- 
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switched lesions were much more severe 
than anticipated. Even with l-joule Q- 
switched irradiation of the unprotected eye, 
the lesion was more severe than after 20- 
joule normal-mode irradiation. Interposition 
of a filter of 2.8 OD between the 2.7-joule 
Q-switched beam and the rabbit eye was nec- 
essary to produce a lesion that could be con- 
sidered roughly equivalent to one produced 


Fig. 5 (Fine, MacKeen, Berkow, 
and Fine). Q-switched ruby, 2.7 
joules, incident on filter (3.5 OD). 
Two small foci of tissue alteration 
are present (free arrows). The 
retinal layers on each side appear 
normal, as do the choriocapillaris 
and choroid. This suggests either 
original injury in another plane of 
section, with migration of a few 
cells (macrophages) into this re- 
gion, or possibly repair of a minor 
injury. From a single exposure into 
the eye (paraphenylenediamine, 
265, AFIP Neg. 69-2832). 
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Fig. 4 (Fine, MacKeen, Berkow, 
and Fine}. The densities observed 
in the acutely injured photoreceptor 
inner segments in Figure 3 are due 
to the characteristic’ accumulation 
of spicules of dense material re- 
sembling a crystalline deposit with- 
in the mitochondria of the inner 
segments. The adjacent photore- 
ceptors (inner-segment mitochon- 
dria [M] as well as outer seg- 
ments) are normal because of the 
obliquity of the section and are 
therefore interpreted to be unin- 
volved in this lesion (paraphenyl- 
enediamine, «16,500, AFIP Neg. 
70-5365). 


, 


on 20-joule normal-mode irradiation of the 
unprotected eye. Consequently, at su- 
prathreshold levels, Q-switched irradiation 
can be considered significantly more hazard- 
ous than expected from the 10:1 ratio ob- 
tained on the basis of threshold studies. This 
increase in hazard may be due to generation 
of pressure waves within the eye, which can 
be considered as a closed, fluid-filled cavity.*® 
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Lincoff sponges of Dow Corning Silastic 
were passed to the scrub nurse from the in- 
ner plastic package. No attempt was made to 
drop the inner package on the surgical table 
in a sterile state, as it is almost impossible to 
open the outer plastic cover without contami- 
nating the inner. 

Sponges were soaked in a solution of 50 
ml of Ringer’s lactate containing 500 mg of 
neomycin sulfate and 50,000 units of baci- 
tracin. The sponges were never handled with 
toothed forceps and were not allowed to con- 
tact any cloth surface. 

Solid silicone bands and buttons were pre- 
pared by placing raw silicone in a dilute so- 
lution of surgical soap (Surdet) and auto- 
claving for at least seven minutes. These 
were then rinsed thoroughly with tap water 
and finally with distilled water, and then au- 
toclaved again for 30 minutes in a cyclamatic 
autoclave. During handling, clean materials 
were never touched by bare hands or laid on 
contaminating surfaces. | 

Surgical procedure—sSilicone was sutured 
to the sclera using blue 5-0 monofilament ny- 
lon suture (Davis & Geck). At least one su- 
ture per quadrant was placed for encircling 
elements. Sutures were placed in scleral tis- 
sue securely with tracts 2 to 4 mm long and 
approximately 1.5 times the diameter of the 
implant. Where localized sponges were used 
alone, two or more sutures were used, de- 
pending upon the individual situation. Some 
stretch may be placed on the length of sili- 
cone sponge before tying sutures, but con- 
sideration was given not to make this exces- 
sive. 

Where implants were anteriorly placed, 
Tenon’s capsule was usually closed in a sepa- 
rate layer with interrupted 6-0 plain catgut 
suture, attaching it at a minimum in each 
quadrant to the insertion of the recti mus- 
cles. The conjunctiva was then closed with a 
running 6-0 plain catgut suture. In some 
cases with small posterior buckles, Tenon’s 
capsule was not closed as a separate layer. 
With bulky anterior implants, additional ep- 
iscleral bites attached Tenon’s to the sclera 
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between muscles. When closing Tends- 
sule and conjunctiva, the neomycin-bacitra- 
cin solution was washed beneath Tenon’s 
capsule and around the silastic in all four 
quadrants. 


RESULTS AND COMMENT 


Five of our total 386 implants have re- 
quired removal due to extrusion or infection, 
an extrusion rate of 1.3%. Three of these 
five cases were revision procedures. The rate 
is approximately 0.5% for primary cases 
and 10% for our revisions. In only one of 
our cases was it possible to implicate loosen- 
ing of the implant from sclera as the pri- 
mary problem, leading secondarily to infec- 
tion and fistula formation. 

Our results are noteworthy on two 
counts: First, the extrusion rate in primary 
procedures is very low; second, there is a 
large difference between the rates following 
primary and those following revision proce- 
dures. Frequently, secondary surgery is per- 
formed on inflamed eyes; it is also often a 
longer surgical procedure with more manip- 
ulation. Of these three considerations, the 
first is probably most important. McMeel 
and Wapner® noted how frequently the field 
of surgery. was contaminated by bacterial 
pathogens even after skin preparation and 
draping. McMeel’ showed a positive correla- 
tion between the presence of such pathogenic 
bacteria and the incidence of postoperative 
infection. In the future, we intend to scruti- 
nize revision cases more closely for possible 
contamination. 


Everett! found his 15.7% incidence of aoe 


trusions occurred an average of 100 days 
following surgery. At the time of this report, 
our cases had been followed for a minimum 
of five months, and thus it is unlikely that 
insufficient follow-up accounts for the differ- 
ence in our results. We have noted the later 
onset of recurrent subconjunctival hemor- 
rhage, and removal of the implant may be 
necessary to correct this complication. How- 
ever, the incidence of this complication has 
been so rare in our experience that we have 
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seen none in this group and its occurrence 
would not change our rates significantly. 

We do not know what factors account for 
the differences in incidences of extrusion re- 
ported by Everett and by us. Our patient 
preparations for surgery are almost identical 
and we depart little in preparation of sili- 
cone. Our use of prophylactic neomycin and 
bacitracin solution may have significance. 
Adequate scleral sutures to minimize implant 
migration is important. Lincoff? recom- 
mends suture bites of 5 mm for silicone 
sponge. Others with higher extrusion rates 
may not attach the implant to the sclera as 
securely. We also believe that separate clo- 
sure of Tenon’s capsule is important when 
implants are large or anteriorly placed. A 
potential source of contamination occurs 
when adjusting head pieces with sterile tow- 
els. We believe the use of sterile popen 
ene bags lessens this risk. 


SUMMARY 


A relatively low incidence of extrusion of 
episcleral silicone implants used in combina- 
tion with cryopexy in retinal detachment 
surgery is reported. Primary surgery is 
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followed by an incidence of approximately 
0.5% and revision surgery by 10% extru- 
sion, with an overall incidence in a recent 
unselected consecutive series of 386 cases of 
1.3%. The techniques of patient preparation, 
material handling, and surgery are cited in 
detail. The low incidence of extrusion of ep- 
iscleral implants in this series favors contin- 
ued use of this technique. 
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RETINOPATHY ASSOCIATED WITH HEREDITARY 
OLIVOPONTOCEREBELLAR DEGENERATION 


STEPHEN J. Ryan, M.D., ann Ronai E. Smita, M.D. 
Baliimore, Maryland 


The neurologic findings in hereditary oli- 
vopontocerebellar degeneration have been 
well documented in the neurologic literature? 
in 28 reports with postmortem correlation. 
This condition is characterized clinically by 
ataxia of all extremities, slurred speech, and 
later a writhing athetosis. There is a variable 
pattern of dominant inheritance, and all age 
groups have been affected. 

Wiener? and others?* have reported a 
subgroup of this condition that 1s character- 
ized by a peculiar retinopathy in addition to 
the neurologic symptoms. The purpose of 
this communication is to report a family in 
which the retinopathy has been intensively 
studied with current ophthalmic techniques. 

The family reported here consists of the 
propositus (Case 1), his sister (Case 2), and 
her daughter (Case 3). 


- CASE REPORTS 


Case 1—The propositus (A. L.) was first exam- 
ined in the Johns Hopkins Hospital Neurology 
Clinic in 1967 at the age of 47 years. This Negro 
man, a construction worker, had noted difficulty in 
walking for 10 to 15 years, with increased ataxia in 
1966. During that same year prior to his presenta- 
tion, he first became aware of decreasing visual 
acuity. The family history is remarkable for a sister 
and niece whose histories are reported in detail be- 
low. His past medical history includes heavy alcohol 
intake during the 1940s, with decreased consump- 
tion in recent years. He had gonorrhea in 1943, but 
denies syphilis or other significant disease. 

The patient was forced to stop work at the age 
of 46 because of ataxia with significant involvement 
of all extremities. He noted deterioration of vision 
at about the same time, and this difficulty had paral- 
leled the deterioration of coordination. 

The general physical examination was unremark- 
able. Neurologic examination revealed an alert and 
oriented Negro male with slow scanning speech. 


From the Wilmer Institute of The Johns Hop- 
kins University School of Medicine. This study was 
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There was no blepharoptosis or nystagmus, and pu- 
pillary responses were normal. He had moderately 
severe cerebellar dysfunction characterized by asyn- 
ergia and dysmetria in performing the finger-to-nose 
and heel-to-knee tests. His gait was ataxic, broad- 
based and lurching, and the reflexes were uniformly 
hyperactive. 

Initial ocular examination at the Wilmer Institute 
in 1967 revealed best corrected vision of 20/200 bi- 
laterally. The pupils were normal, and ocular motil- 
ity was not impaired. Examination with the direct 
and indirect ophthalmoscopes and slit lamp with 
contact lenses, revealed similar changes in both 
eyes, more marked on the left than right. Upon the 
slit lamp and Hruby lens examination, there was a 
curious shagreen to the macular area with migra- 
tion of pigment. This region of two disk diameters 
in the macular area (Fig. 1) resembled a thin, glis- 
tening membrane overlying a mottled pigment ep- 
ithelium. There was also some peripapillary chorio- 
retinal degeneration. The peripheral retina was nor- 
mal. A small central scotoma of three to five de- 
grees was present. The peripheral fields were 
grossly intact. 

Laboratory evaluation revealed a negative STS, 
TPI, and FTA-ABS. Paracentesis of the anterior 
chamber for spirochetes was refused by the patient. 
Complete blood count was also within normal lim- 
its. Skull films and levels of cholesterol, phospholip- 
ids, triglycerides, and total lipids were all within 
normal limits. Fluorescein angiography, performed 
on October 29, 1969, showed definite progression of 
the lesion beyond that found on December 12, 1967 
(Fig. 2). Although the changes were of a similar 
type, their extent was much greater at the later 
fluorescein examination. A striking finding was the 
disappearance of the choriocapillaris in these af- 
fected areas. There was definitely abnormal pig- 
ment distribution in the macula which allowed the 
larger choroidal vessels to be readily seen initially. 
These was no evidence of inflammatory disease or 
changes in the circulation of the surrounding retina. 
Electroretinogram (ERG) and electro-oculogram 
(EOG) recordings were subnormal, with non- 
specific low amplitude findings. 

During a two-year period, the patient’s clinical 
course has been stable from the neurologic view- 
point; vision has remained at 20/200 in both eyes, 
and the ocular findings are unchanged except for 
the enlargement of areas of macular degeneration 
as demonstrated by fluorescein angiography. 

Case 2—S.G., the sister of A.L., presented at the 
Wilmer Institute for the first time at the age of 24 
years, complaining of blurred vision of a few 
months’ duration. Vision was 20/200 bilaterally. 
Examination showed bilateral central scotomata to 
both the red and blue test objects but not the white. 
There were pigmentary changes in both maculas. 
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The remainder of the ocular examination was 
within normal limits. At that time, evaluation by a 
neurologist was unrevealing. 

Her past history is significant for secondary 
syphilis with positive serology, which was treated 
with heavy meals. Neurologic examination at that 
time was normal. 

Four years later, in 1952, she had Began to stag- 
ger and had developed slurred speech. She was 
noted to have truncal ataxia, hyperreflexia, and nys- 
tagmus. The fundus picture was unchanged. She did 
not return to Wilmer until 1957, at the age of 32 
years. Vision was 20/200 bilaterally, with mild ble- 
pharoptosis and sluggish pupils. The maculas were 
described as granular and glistening, and the optic 
disks remained normal. 

In 1959 the patient had a marked increase of her 
neurologic signs-—i.e., the ataxia, scanning speech, 
hyperreflexia, clonus, and nystagmus. Vision was 
10/200 in the right eye and 8/200 in the left eye. A 
“beaten gold’ appearance of the macula was 
thought by one observer to represent Stargardt’s 
disease, The patient was seen at Dr. F. B. Walsh’s 
neuro-ophthalmology conference, and the opinion 
was that the condition represented a form of cere- 
bromacular degeneration. 

In 1963, at the age of 39 years, after further de- 
terioration, the patient was admitted to the Chronic 
Disease Division of the Baltimore City Hospitals. 
Vision at that time was counting fingers at three 
feet, bilaterally. Further retinal degeneration with 
some pigment clumping was noted. Twenty years 
aiter the onset of her symptoms, examination in 
1968 revealed a bedridden patient who was oriented 
and cortically intact, but unable to communicate, 
cooperate, or perform tasks of her own volition. 
Neurologic signs included spastic quadriplegia, ath- 
etoid movements, and marked hyperreflexia. Appar- 
ently, there was no light perception in either eye. 
The eyes showed an exotropia of some 50 diopters 
and appeared to deviate down and out; however, 
because the patient’s cooperation was poor, the abil- 
ity to move her eyes in any direction was somewhat 
in question. The pupils were fixed in mid-dilatation. 
Ophthalmoscopy showed marked retinal degenera- 
tion, with clumps of pigment but no spicules, and a 
pale choroidal pattern throughout with sclera seen in 
some areas. The disks showed a questionable pallor, 
but this would almost assuredly have passed as nor- 
mal in another setting. 

Case 3—B. G., the daughter of S. G. and niece 
of the propositus, was born in 1948. Careful evalua- 
tion for syphilis has always been negative, both 
from the clinical and serologic viewpoint. The pa- 
tient suffered three febrile convulsions between the 
ages of three and five years, during which time 


‘lumbar ptinctures and neurologic examination were 


normal. At the age of 11 years, the patient was 
noted to have slow EEG activity with a focal irri- 
tative lesion, a significant change from her normal 
EEG at six years of age. She also began to note 
blurred vision, and examination revealed 20/70 acu- 
ity with normal fields. In 1960, at the age of 12 


-years, she noted staggering of gait and some falling 
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Fig. 1 (Ryan and Smith). Case 1. Top: right eye. 
Bottom: left eye. Both maculae of the propositus, 
A. L., exhibit degeneration at the time of his pre- 
sentation, October, 1967. 


for the first time. Neurologic examination docu- 
mented ataxia, scanning speech, and hyperreflexia. 
Dr. Frank Ford suggested the possibility of spino- 
cerebellar ataxia in a juvenile lipid-storage disease. 

In 1961 she was admitted to the Pediatric Ser- 
vice of The Johns Hopkins Hospital. At the time 
STS was negative. Skull films, lumbar punctures, 
and ceruloplasm levels were within normal limits. 
She was found to have adult, fetal, and sickle he- 
mogiobin. Cerebellar signs were more prominent. 
Cerebrospinal fluid examination was within normal 
limits. Ocular examination revealed pigmentary 
mottling in the maculae of both eyes. The fields 
were full and disks normal. There was some limita- 
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Fig. 2 (Ryan and Smith)..Case 1, left eye. Top left: Fliorescda angiography, October 1967, demon- 
strates fluorescence of the larger choroidal vessels and the striking absence of the choriocapillaris in the : 
early phase of the angiogram. Top right: Later phase of the same angiogram. Bottom left: Angiogram 
from 1968 Bottom right: Angiogram from 1969, showing late stage angiograms demonstrating the 
progression of this well circumscribed lesion over a two-year period. Note vessél sees for reference. 
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‘tion of upward gaze and questionable blepharoptosis 


bilaterally. She was felt to be suffering from olivo- 
` pontocerebellar degeneration with an earlier onset 
atid more rapid deteriorated further until, at the 
. age of 17 years, she was admitted to the Chronic 
Disease Section of the Baltimore City Hospitals. 
Further degeneration of the macula and surround- 
. ing retina followed, and vision was diminished to 
counting fingers at three feet. She was dysarthric; 
ataxic, and showed athetoid movements as well as 
hyperreflexia. She remained alert and oriented until 
_10 years after the onset of her illness when her cor- 
tical functions began to fail. She was subsequently 
confined to bed with an inability to walk or perform 
simple tasks. In 1968, vision was questionable light 
perception with blepharoptosis, non-reactive pupils, 
and an inability to abduct or elevate the eyes. Fun- 
dus examination revealed marked degenerative 
changes throughout the entire retina, with clumping 
of pigment and total destruction of the retina (Fig. 
3). The patient expired on January 19, 1969, of in- 
testinal obstruction. Unfortunately, permission was 


Made 


not obtained for autopsy and thus no > postmortem : 


correlation is available. 
DISCUSSION | 

The advantages of employing a rather 
broad classification of neurodegenerative 
disorders and their various clinical manifes- 
tations have been demonstrated in a recent - 
review of ophthalmoplegias by Drachman.‘ 
The problem and confusion in classification 
of “overlapping” syndromes, variants, and 
subgroupings is re-emphasized by this de- 
generation or any group of diseases in which 


. the underlying etiology is unknown. On the 


other hand, the rationale for attempting to 
further classify the variants and subgroups 
in a large variety of disorders:is also quite 
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apparent. Detailed subdivisions of these dis- 


_orders will afford subsequent investigators an ‘' 


existing nosology, including detailed clinical 
descriptions of. subgroups and variants. Fu- 
ture correlations with biochemical, enzy- 
matic, or chromosomal alterations within a 
clinically well-descibed group. of patients 
might then be more readily made. This is 
particularly true of some inherited diseases in 
which the biochemical and enzymatic defects 
must await futher elucidation. There are nu- 
merous examples of such genetic conditions 


in the literature, such as the mucopolysac- ` 


charidoses,. a condition apparent to many 
ophthalmologists. On the basis-of biochem- 
cal changes and patterns of inheritance, vari- 
ous subgroups have been described by Mc- 
Kusick.® 

The are 


spinocerebellar degenerations 


particularly subject to classification by sub- - 
groups. This is emphasized by the changing’ 


classifications of these disorders since the 
descriptions by Greenfield.* In this regard, 
Weiner and associates’ reviewed the entire 
literature of hereditary olivopontocerebellar 
degeneration, along with his report of a kin- 
dred belonging to a special subgroup. He 
demonstrated that this subgroup with an as- 
sociated retinopathy was a distinct neuro- 
logic entity with characteristic clinical and 
pathological findings. s 
Hereditary olivopontocerebellar degen- 
eration is a well-accepted entity in the neuro- 
logic literature. The clinical neurologic mani- 
festations have been correlated with patho- 
logic findings. The course of the disease and 
ahe characteristic clinical and pathologic 
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Fig. 3 (Ryan and Smith). Case 2. Fundus photo- 
graph demonstrates the marked pigmentary degener- 
ation characteristic of the advanced stage of degen- 
eration exhibited by B. G. (Case 2) and S. G. 


findings have been extensively reviewed else- 
where? and are only briefly summarized in 
this report. The ocular findings are summa- 
rized in Table 1. . 

The retinopathy associated with this entity 
was studied with the direct ophthalmoscope 
alone in the above three reports.** Weiner 
and associates! described five generations 
with 27 -affected individuals, 14 of whom 
were examined while the other 13 were pre- 
sumed to have ocular involvement by a relia- 
ble history. Ocular abnormalities included 
macular degeneration with either a granular 
appearance or “pigment changes of the mac- 


_ ula progressing to include the remainder of 


the peripheral retina” in all 14 subjects; op- 


TABLE 1 
LITERATURE REVIEW OF OCULAR SIGNS 


Total 
ACPOFTEIE C 
Woodworth and associates? (1959) Å 
Carpenter and Schumacher? (1966) 4 
Weiner and associates! (1967) 14 
Present series 3 
Total ; 25 


Pigmentary Optic Ophthalmo- 
Changes Atrophy plegia 
1 4 ` 2 
4 2 1 
14 10 5 
3 0 2 


22 16 10 
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TABLE 2 
CLINICAL COURSE 
AL SC. B.G. 
Signs Age at Age at Severe Age at Age at Severe Age at Age at Severe 
Onset Impairment Onset -> Impairment Onset Impairment 
(years) (years) (years) (years) (years) (years) 
Visual 46 = 24 39 11 17 
(20/200) _ (20/100) (20/70) 
Neurologic 37 — 28 CS .39 12 17 


tic atrophy in 10, and ophthalmoplegia in 
five members of the family. Carpenter and 


Schumacher? reported four persons, a father 


and three children, all of whom were affected 
before the age of two years; all showed pig- 
ment abnormalities in the retina, particularly 
in the macula Woodworth and associates? 
also reported four patients, a father and 
three children. The father was described as 
having a narrow band of black pigment sur- 
rounding the nerve head. One son was de- 
scribed as having a patchy pigmentation of 
the retina with some pallor of the disk. No 
pigmentary abnormalities were described in 
the other two children; in fact, one was spe- 
cifically described as having a normal macula 
lutea. 


The two cases in whom the eyes were’ 


studied by histopathology demonstrated al- 
most total loss of the ganglion and receptor 
cells, with a large reduction in the number of 
bipolar cells.1:? Adhesions between the retina 
and pigment epithelium were noted in associ- 
ation with a patchy disappearance of pig- 
ment epithelial cells and some migration of 


pigment-laden cells into the retina. In the © 


macular region, the most prominent change 


was a marked loss of ganglion cells. There. 


was a corresponding loss of optic nerve 
fibers. The neuropathology of these subjects 
is similar to that previously described by 
Menzel’ 70 years ago and many subsequent 
authors: i.e., a loss of neurons in the cerebel- 
lar cortex, basis pontis, and inferior olivary 
nucleus. There may also be variable spinal 
cord, cerebral, cortical, or other neuronal 
loss. 


The family described in this report dem- 
onstrates the early and late stages of the reti- 
nopathy and neuropathy of this disease. The © 
three: cases suggest a simultaneous degenera- . 
tion of the retina and other portions of the 


central nervous system. The propositus, A. 


L., can still walk and function with visual 
acuity decreased to 20/200, whereas the fe- 
males were bedridden by their neurologic | 
deficit at the same time their vision was re- 
duced to bare light perception. It is interest- 
ing to correlate the progression of the dis- 


ease with the age at which it was first de- 


tected (Table 2).. The propositus had his 
first symptoms at age 44, versus age 24 for 
S. G., and age 11 for B. G. The two female 
patients, bedridden and unable to care for 


‘themselves because of ataxis and bare light 


perception, seemed to have reached a plateau 
with very slow deterioration until the death 
of B. G. from intestinal: obstruction ; 
whereas the less severely affected propositus | 
has demonstrated: some minimal further ocu- 
lar and neurologic progression. This is like- 
wise illustrated in the cases reported by Car- 
penter? and Woodworth? and their associ- 
ates. In each of these reports, adult. patients 
have had a much more prolonged course, 
whereas those affected in childhood rapidly 
deteriorated and died from the neurologic 


- complications. 


The macular degeneration has been well 
studied in the propositus, and serial fluores- 
cein angiography has demonstrated progres- 
sion of this degenerative process. Slit lamp 


examination reveals the shagreen of the mac- 


ula to be the result of a thin, presumably gli- 
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otic, membrane. This overlies an area of, dis- 
ruption and migration of the pigment epithe- 
lium. Fluorescein angiography confirms 
these findings. The absence of the early cho- 
roidal flush in the macular area documents 
the absence of the choriocapillaris in this re- 
gion. This, combined with the loss of the 


` pigment epithelium, allows the larger cho- 


roidal vessels to be visible. A diffuse fluores- 
cence persisted in the macular region even 
an hour after injection. Impaired drainage 


of the areas resulting from the absent cho- 


riocapillaris is probably responsible for this 
finding. No definite points of leakage or 
other evidence of inflammation can be dem- 
onstrated. The fluorescein angiograms, as 
well as the fundus photographs and the ERG 
and EOG recordings, confirm the progres- 
sion of the disease in the propositus. Over a 
two-year followup period, there has been no 
development of a ring scotoma or significant 
contraction of the visual fields, and the cen- 
tral scotoma remains essentially unchanged 
despite the changing objective appearance. 
The two females, S. G. and B. G., demon- 
strate a much further advanced state of the 
syndrome in general, and the retinopathy in 
particular. As seen on their fundus photo- 
graphs, there is marked migration of pig- 
ment, and no healthy or normal retina can be 
seen. Only a few minute strands of the curi- 
ous shagreen persist in the macular region, 
suggesting an earlier stage similar to that 
now seen in the propositus. As one might ex- 
pect, ERG tracing produced no amplitude. 
Although both S. G. and B. G. show definite 


oculomotor palsies, almost assuredly based 


on third and sixth nerve involvement and a 
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possible internuclear ophthalmoplegia (de- 


pending on the degree of cooperation), there 
is no evidence of marked optic atrophy in 
any of the three cases in this kindred. 


SUMMARY 


The neurologic findings in hereditary oli- 
vopontocerebellar degeneration with neuro- 
pathologic correlation is well described in the 
literature. A previously reported subgroup 
of this syndrome with an associated retinop- 


_athy is described -in three kindred patients. 


This retinopathy starts as a macular abiotro- 


‘phy with involvement of the sensory retina, 
pigment epithelium, and choriocapillaris. 


The pigment disturbance then spreads pe- 
ripherally to involve the remaining retina. 
Ophthalmologic findings were confirmed by 
fluorescein angiography. 
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ANTI-INFLAMMATORY PROPERTIES OF MEDRYSONE 
IN EXTERNAL OCULAR INFLAMMATIONS 


Jon C. THorson, M.D. 


Mountain View, California 


AND 


STUART P, ERIKSEN, PE.D. 
Sania Ana, California 


Corticosteroid treatment of ocular inflam- 
mations is restricted by the tendency of 
available steroids to increase intraocular 
pressure in susceptible patients.’ This 
problem initiated a search for a corticoste- 
roid with anti-infammatory activity which 
produced no increased intraocular pressure. 
The search for such a drug began with pub- 
lished articles concerning the pressure reduc- 
ing effect of progesterone (Becker,* Obal,’ 
Posthumus,* and Grant’). Obal reported that 
systemic progesterone could lower intraocu- 
lar pressure significantly. 

Medrysone, a new synthetic steroid that is 
structurally related to progesterone, shows 
promise of solving the pressure increase prob- 
lem while providing adequate anti-inflamma- 
tory activity. Several studies*?° have indi- 
cated that it is indeed effective as an anti- 
inflammatory agent, yet produces little or no 
intraocular pressure increases, even in pa- 
tients with demonstrated sensitivity to other 
topical corticosteroids. However, the need 
_ existed for double-blind investigations into 
the clinical efficacy of the drug when applied 
topically in ocular inflammatory states. This 
paper reports the findings of such a study. 


INVESTIGATIONAL METHOD 


Twenty-three patients with superficial ocu- 
lar inflammatory diseases were chosen, in- 
cluding 14 with allergic conjunctivitis, four 
with episcleritis, four with pingueculitis, and 
one case of vernal catarrh. The study. was 
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conducted on a double-blind basis with an 
isotonic control in the same vehicle. An equal 
number of units of the experimental drug, 
1% medrysone in a 1.4% polyvinyl alcohol 
vehicle, and the placebo vehicle were prepared 
in pre-randomized and blind-labeled contain- 
ers.* 

Treatment followed a basic regimen of 1 
to 2 drops in the affected eye four times 
daily; more severe cases were treated every 
hour or every two hours for the first day, 
followed by 1 to 2 drops four times daily 
thereafter. Treatment was terminated upon 
cure or apparent failure of the drug. 

Each patient was examined at least twice. 
The palpebral and bulbar conjunctiva were 
examined for chemosis, erythema, transudate, 
exudate, follicles, and papillary hypertrophy. 

The limbus was examined for circumcor- 
neal flush, the cornea for keratic precipitates, 
the anterior chamber for flare and floaters, 
and the eyelids for swelling and erythema. 
Each of these conditions was graded on a 
0 to 4 + scale directly onto a standard case 
report form. When practical, intraocular 
pressure was also measured. 

Three modes of evaluation were employed: 
(1) The objective change in severity of th 
disease was evaluated as treatment progressed 
(measured within any one condition by the 
sum of the severity grades for all signs and 
symptoms at each time interval). (2) The 
change in the number of signs and symptoms 
present at each visit was evaluated. (3) Be- 
fore the code was broken, an overall evalua- 
tion was made by the investigator as to the 
adequacy of the clinical control of inflam- 
mation. 





' *Supplied by Allergan Pharmaceuticals. 
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Fig. 1 (Thorson and Eriksen). Allergic conjunc- 
tivitis. The trend of relative illness as measured by 
total severity grade. The lines are intended to indi- 
cate trends. 


RESULTS 


The overall severity of disease for any one 
patient was estimated to be proportional to 
the total grades given at each visit. For pur- 
poses of comparison, only the data for the 
most severely affected eye is included in order 
to remove the bias imposed by similarly good 
inflammatory action on both eyes. These se- 
verity grade totals were plotted for each pa- 
tient as functions of treatment time for each 
condition. Figure 1 shows the plot for al- 
lergic conjunctivitis (in other conditions too 
few patients were available to permit similar 
plots). To eliminate confusion, control prep- 
aration data has not been plotted. No con- 
sistent improvement was shown by patients 
treated with control (vehicle) preparation. 
Each patient was seen initially and then after 
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Fig. 2 (Thorson and Eriksen). The trend of rel- 
ative illness as measured by the number of signs 
and symptoms after treatment with the active (me- 
drysone) preparation. Treatment with control prep- 
aration showed no consistent improvements. Ob- 
servations were made at seven and 14 days. The 
lines are intended to indicate trends. 


one or two weeks for evaluation. This graph 
demonstrates only the relative speed and ef- 
fect of the treatment in reducing the severity 
of the disease and does not suggest a linear 
decrease in severity. 

The total number of different signs and 
symptoms detected were also plotted as func- 
tions of treatment time for each indication as 
a second measure of anti-inflammatory effect. 


~The data for allergic conjunctivitis is again 


shown in Figure 2 (other indications again 
show similar results). Objective evaluation 
of the improvement rate difference between 
active and control over a one week period 
cannot be done completely due to the small 
number of cases, but the success/failure data 


TABLE 1 
STATISTICAL EVALUATION OF IMPROVEMENT IN ALL CONDITIONS FROM OBJECTIVE TIME DATA 


Severity Signs and Symptoms 

Toup No. Cases Improvement No Improvement No 
Shown Improvement Shown Improvement 

Active 11 il 0 t1* 0 

Control 12 7 5 1* 11 


* Those differences marked with asterisks (*) were found to be statistically different at a level of 95%, 
using Mainland’s fourfold contingency test tables." It is assumed that all conditions have equal possibility 


of cure, 
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TABLE 2 
CONTROL OF INFLAMMATION 
Proportion of 
Cases Treatment 
Indication Judged Adequate 
Active Control Active Control 
Allergic 


conjunctivitis 5 9 5 2 
Vernal catarrh 1 0 1 — 
Episcleritis 2 2 2 0 
Pingueculitis 3 1 3 1 

Total 11 12 11 3 


(shown in Table 1) strongly suggests the 
active preparation to be significantly superior 
to the control, both in terms of improvement 
in degree of illness and in disappearance of 
signs and symptoms. The data clearly demon- 
strate that this corticosteroid proved to be 
markedly superior to the control preparation 
in nearly all cases, both in decreasing sever- 
ity of illness and in abolishing signs and 
symptoms. 

The results of the overall evaluation as to 
the adequacy of the clinical control of in- 
flammation are shown in Table 2. The dif- 
ference between the “adequate” judgment 
after treatment with active or control prep- 
arations was tested with a fourfold contin- 
gency test, using Mainland’s tables.” Those 
differences marked with asterisks were 
found to be statistically different at a level 
of 95%. 

Intraocular pressure was measured in 
seven of the patients who received the active 
medication. No pressure changes were re- 
ported for any of the eyes tested. The only 
side effect encountered was a mild stinging 
sensation experienced by one patient upon 
the initial treatment. The subjective response 
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of the medrysone-treated patients was en- 
thusiastic in almost every case. Seven re- 
ported subjective relief in three days or less. 


SUMMARY 


A new synthetic corticosteroid, medry- 
sone, has previously been investigated for its 
effect on intraocular pressure and has been 
shown not to increase tension. In the double- 
blind study reported, it was demonstrated 
that this corticosteroid has definite anti- 
inflammatory effectiveness when used in 
such superficial ocular conditions as allergic 
conjunctivitis, vernal catarrh, episcleritis, and 
pingueculitis. 
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eee ION OF CORNEAL EDEMA WITH TOPICAL 
HYPERTONIC AGENTS 


Marcom N. LUXENBERG, M.D., 


AND Kerra GREEN, Pa.D. 


Baltimore, Maryland 


Many types of therapy for the manage- 
-= ment of corneal edema are currently avail- 
able. This paper is concerned solely with 
evaluation of the use of topically applied hy- 
pertonic solutions, and no attempt will be 
made to discuss other forms of management. 

Müller, using a 40% glucose solution, and 
Cogan,?> using sodium chloride or glycerine 
solutions, were apparently the first to sug- 
gest topical use of hypertonic agents to re- 
duce corneal edema. Unfortunately, wide- 


spread use of these or similar agents did not 


take place for many years, probably because 
of difficulty in their application and discom- 
fort associated with their use. 

This study was undertaken to evaluate ob- 
jectively reduction of corneal edema with the 
use of several readily available topically ap- 
plied hypertonic agents. A study of this type, 
to the best of our knowledge, has never been 
carried out in human eyes, in vivo.. 


MATERIALS AND METHODS 


The patients used in this study were from 
the Eye Clinic of the USPHS Hospital and 
the Wilmer Eye Institute, Baltimore, Mary- 
land. Patients with chronic-symptomatic cor- 
neal edema who were willing to use the vari- 


ous agents being tested and return for fre-’ 
quent detailed evaluation were included. It’ 


was difficult to find patients who were able to 
meet these criteria, and therefore, every 
compound (Table 1) could not be tested on 
each patient. A total of seven cases with cor- 
neal edema of varying etiology and severity 
were studied. The etiologies were: Fuchs’ 
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TABLE 1 


HYPERTONIC AGENTS USED IN THIS STUDY LISTED 
IN DECREASING ORDER OF EFFECTIVENESS 


1. 5% sodium chloride ointment containing petro- 


latum and wool fat (lanolin) (Muro Pharmacal 
Laboratories, Quincy, Massachusetts). 

2. BP-E ocular. An experimental agent consisting of 
5% sodium chloride and 5% glycerin in a buffered 
aqueous emulsion vehicle (prepared from the 
same formula as EKG-Sol, an electrocardiog- 
raphy electrode cream, by Burton, Parsons and 
Company, Inc., Washington, D. C.). 

3. 5% sodium chloride with 5% gum cellulose and 
2% glycerin solution (Burris and Kemp Phar- 
macy, Baltimore, Maryland). 

4. 30% sodium sulfacetamide solution in polyvinyl 
alcohol (Bleph-30, Allergan Pharmaceuticals, 
Irvine, California). 

- 3% gum cellulose solution. 

. Corn syrup containing sucrose, dextrose, and 
salt (Karo, Corn Products Company, Bayonne, 
New Jersey). 

7. 0.9% methycellulose (4000 cps)-with 5% sodium 

chloride solution (Muro Pharmacal Laboratories, 
Quincy, Massachusetts). 


dystrophy (3 cases), absolute glaucoma (1 


case), herpes simplex keratitis (1 case), vit- 
reous touch following cataract surgery (1 


-case), and chemical injury with secondary 


glaucoma plus multiple surgical procedures 
(1 case). 

A complete eye history and examination 
were obtained for each patient. All ocular 
medications except glaucoma drugs were 
stopped at least 48 hours before starting the 
trial agents. 

Baseline studies of corneal thickness were 
then obtained for each patient using a Haag- 
Streit model 360 slit lamp with a pachometer 
attachment.® All measurements were done by 
the same observer (K.G.). Thickness could 
be measured to an accuracy of + 10 p. Three 
readings were taken on each cornea (nasal, 
central, and temporal), with the nasal and 
temporal readings being within 1 mm of the 
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corneoscleral junction. A baseline was estab- 
lished for each region when the thickness 
measured at each of the three corneal loca- 
tions was the same on three consecutive read- 
ings taken 10 minutes apart. 

Following this, each patient was started on 
one of the trial medications (Table 1), with 
their order of use being randomized. Each 
trial medication was discontinued at least 48 
hours before starting a new one. One drop 
(about 50 ml), in the case of liquids, or a 
“standard length” of approximately % inch 
for ointments was instilled in the inferior 
cul-de-sac. Measurements of the cornea, using 
the above described techniques, were then 
taken every 15 or 30 minutes until the thick- 
ness returned to baseline levels, unless the ef- 
fect lasted longer than 8.5 hours. Readings 
were discontinued after 180 minutes if there 
were no demonstrable effects. 

The various compounds used were ran- 
domly distributed among the patients. If a 
drug was noted to decrease corneal thick- 
ness, it was evaluated on at least six separate 
occasions. Agents not producing a reduction 
in corneal thickness were evaluated in the 
same manner at least four times. 

Each drug was used four times a day for 
two weeks unless there were significant side 
effects or other factors necessitating its dis- 
continuance. Whenever the drug was stop- 
ped, another eye examination was made. The 
patient was questioned in detail about any 
side effects which might have been associated 
with the use of the drug. Specific questions 
were asked regarding irritation, pain, photo- 
phobia, foreign body sensation, and changes 
in vision. Visual acuity and external and slit- 
lamp examinations were performed, specifi- 
cally noting changes from the pretreatment 
evaluation. Each patient returned in no less 
than 48 hours after a drug was discontinued 
for another examination prior to starting a 
new medication. 


RESULTS 


The reduction in corneal thickness is ex- 
pressed as the percentage of decrease from 
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the original baseline thickness (initial thick- 
ness varied from 0.62 to 0.95 mm). The effi- 
cacy of each hypertonic agent in reducing 
corneal edema is illustrated in Figures 1 
through 4. As shown in Figure 1, neither the 
Muro preparation of 0.9% methylcellulose 
and 5% sodium chloride, nor corn (Karo) 
syrup, nor 30% sodium sulfacetamide, nor 
5% gum cellulose had any significant effect 
on corneal thickness. Figure 2 shows the 


_ effect of a 5% gum cellulose and 5% sodium 


chloride mixture, with a maximal reduction 
in corneal thickness of 9% between 45 and 
60 minutes. This effect was short-lived how- 
ever, and thickness returned to the baseline 
in three hours. 

The two most effective agents were BP-E 
ocular and the Muro 5% sodium chloride 
ointment. BP-E ocular (Pig. 3) caused a re- 
duction in thickness of at least 8% from 60 
to 180 minutes after application, thereafter 
returning slowly to baseline thickness. Muro 
5% sodium chloride ointment decreased cor- 
neal thickness by at least 12% from 45 to 
480 minutes (seven hours), with a maximal 
reduction of over 20% between three to four 
hours after application. This agent proved to 
be the most effective both in amount of re- 
duction of corneal thickness and duration of 
effect. 

In summary, the order of effectiveness: of 
these agents in reducing corneal thickness is 
shown in Table 1. 

In general, most agents used in this study 
were well tolerated. However, two patients 
complained of burning, irritation, or injec- 
tion with every substance tested. Every pa- 
tient complained of stinging and burning 
lasting four to five minutes when the 30% 
sodium sulfacetamide was instilled. This re- 
sponse (1.e., discomfort) is not unusual; 
Fenton’ showed that a 30% sodium sulface- 
tamide solution is markedly hypertonic and 
is approximately equal in tonicity to a 9% 
solution of sodium chloride. He also evalu- 
ated the effect of varying concentrations of 
sodium sulfacetamide on the normal human 
eye and found that when the concentration 
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Fig. 1 (Luxenberg and Green), Graph showing percentage reduction in corneal thickness, caused by four 
osmotic agents, against time. T, C, and N refer to temporal, central, and nasal thickness, respectively. Each 
point is the mean + SE of the number of determinations which is given in parenthesis after name of the 
agent employed. 
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Fig. 2 (Luxenberg and Green). Plot of reduction in corneal thickness caused by a mixture of 5% NaCl 
with 5% gum cellulose and 2% glycerine solution. 
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Fig. 3 (Luxenberg and Green). Graph showing percentage of reduction in corneal thickness caused by 
BP-E ocular plotted against time. 
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Fig. 4 (Luxenberg and Green). Graph showing percentage of reduction in corneal thickness caused by 
5% NaCl ointment plotted against time. Note that the scale on the ordinate is doubled compared to 


Figures 1-3. 


reached 12.5%, pain was experienced by 
95% of the subjects in his study. 

No significant objective changes in the 
conjunctiva were noted in any case in our 
study, and those present were of brief dura- 
tion. The 5% NaCl ointment is fairly solid 
in the tube but becomes fluid when exposed 
to body temperature. If too much of the 
ointment was used, it sometimes briefly de- 
creased vision and would also spill over the 
eyelids onto the face, creating a cosmetic 
problem. This difficulty was readily over- 
come by using smaller, but still effective, 
amounts of ointment. -The 5% gum cellulose, 
5% methylcellulose with 5% NaCl, 0.9% 
methylcellulose with NaCl, and corn syrup 
all caused some amount of sticking of the 
eyelids and lashes. This was probably due to 
the relatively high viscosity of these com- 
pounds. None of the patients were made 
worse with topical hyperosmotic agerits, ex- 


cept for the brief discomforts described 
herein. 

Two patients had a dramatic, significant 
improvement in the treated eye which per- 
sisted over prolonged periods. In one case, 
vision improved from counting fingers at 
one to two feet to 20/100 after the use of 
5% NaCl ointment. The second patient’s vi- 
sion improved from 20/200 to 20/50 in the 
right eye, and from 20/200 to 20/100 in the 
left with topical hypertonic agents. When the 
treatment was discontinued, vision wors- 
ened. In three patients, the severity of the 
corneal disease precluded any significant im- 
provement in vision. In the remaining two 
patients, no change in vision was noted after 
treatment. 


DISCUSSION 


Many topical agents are said to reduce 
corneal edema,®?#5 but duration of effect is 
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often brief and side effects associated with 
their use have been many. However, there 
are definite benefits to be gained from this 
type of treatment and the present study was 
undertaken in order to try to find an agent 
or agents which would decrease corneal 
edema over a significant period of time with 
a minimum of side effects. EKG-Sol, which 
was apparently first used as a topical osmotic 
agent about 14 years ago by Dr. Max Fine,” 
is now being used by many ophthalmologists 
because of good patient acceptability and re- 
duction of edema. However, it has never 
been prepared specifically for ophthalmic 
use. Therefore, an identical, but sterile, in- 
vestigational preparation (BP-E ocular) was 
developed for this study. 

Three important treatment goals are the 
reduction of discomfort, improvement of vi- 
sion and prevention of secondary ulceration 
and infection of the cornea. Much of the dis- 
comfort associated with this disease is due to 
breakdown of epithelial bullae which then 
exposes the corneal nerve endings to irrita- 
tion, and predisposes the cornea to ulceration 
and infection. In addition, most of the de- 
crease in vision, except in advanced cases 
with stromal scarring, is due to irregular as- 
tigmatism on the anterior corneal surface 
produced by the epithelial edema.t? By re- 
ducing epithelial edema, topical hypertonic 
agents could offer benefit to the patient in all 
three of these areas. _ 

Clinical evaluation of treatment is mainly 
subjective except for actual measurement of 
corneal thickness changes. Improvement in 
visual acuity and a decrease in symptoms are 
also important parameters, but are even 
more difficult to evaluate. Other objective 
means of evaluating change have been re- 
ported,?%?516 but these are applicable only to 
isolated corneal buttons or animal eyes in the 
laboratory. In the present study, a decrease 
in corneal thickness was the main criterion 
for improvement. 

Low concentrations of methylcellulose 
with NaCl were ineffective in reducing cor- 
neal thickness. Higher concentrations of me- 
thylcellulose, even without NaCl, were more 
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effective, and when NaCl was added, the 
effect was further enhanced. On the basis of 
these findings, it must be concluded that the 
vehicle plays an important role in holding the 
osmotic agent on the cornea. 

Linn and Jonest” studied the rate of loss 
of vehicles from the corneal surface and 
found that even a 1% (4000 cps) solution of 
hydroxy-propyl-methylcellulose was retained 
for only 200 seconds. On the other hand, 
petrolatum was very effective and remained 
present long after instillation. It was not ex- 
creted, as were liquid substances, by closure 
of the eyelids forcing the agent down the 
lacrimal system. This evidence could explain 
the transient nature of the results found 
with liquid agents and also the retention on 
the cornea of the 5% sodium chloride oint- 
ment used in this study, as it contains petro- 
latum and wool fat. Droplets of oil could be 
seen on the corneal surface in the present 


study as long as seven hours after instillation 


of the ointment. The efficacy of this com- 
pound is probably related to its ability to re- 
main in the vicinity of the cornea for pro- 
longed periods. No other agent was as effec- 
tive in reducing thickness or in duration of 
effect. In one patient, the petrolatum :wool 
fat base of the ointment was evaluated alone 
(i.e, no sodium chloride was present). It 
produced a 10% reduction in corneal thick- 
ness and proved equally as long-lasting as 
the ointment containing sodium chloride. 
Thus, the ointment base proved a highly sig- 
nificant factor both in terms of amount of 
reduction of corneal thickness and duration 
of effect. 

The 20% reduction in corneal thickness 
caused by the 5% sodium chloride ointment 
is substantial, and this compound produced a 
marked subjective increase in visual acuity 
in two of the patients tested. Thus, osmotic 
withdrawal of fluid from the cornea with the 
use of topical hyperosmotic agents offers a 
suitable and practical clinical method of re- 
ducing corneal thickness and thereby in- 
creasing its transparency. BP-E ocular and 
5% NaCl with 5% gum cellulose and 2% 
glycerin solution were less effective and the 
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other agents tested were of no apparent clin- 
ical value. In this study, the agents which 
produced a thinning of the cornea also re- 
duced stromal as well as epithelial edema. 
Zucker*® showed in animal eyes that a 70% 
increase in stromal thickness may decrease 
vision by only 23%; however, swelling be- 
yond this point markedly decreases corneal 
transparency. Hyperosmotic agents may 


therefore improve vision not only by dehy- - 


dration of the epithelium but also by produc- 
ing changes in the stroma. 


On the basis of this study, a trial of treat- 


ment with topical 5% NaCl ointment would 
seem to be warranted in indicated cases of 
corneal edema. The frequency of use should 
be varied depending on the individual pa- 
tient’s needs. The benefits of some of the 
agents favorably reported in the literature 
have not been demonstrated in this study. 


SUMMARY 

The effect of topically applied hypertonic 
agents on the reduction of human corneal 
edema in vivo was studied. Seven commer- 
cially available compounds were evaluated 
with 5% sodium chloride ointment being the 
most effective. Other highly viscous agents 
were also effective, but to a lesser degree. 
The greater reduction of edema with the 
ointment and highly viscous agents, as com- 
pared to less viscous mixtures, is probably 
related to their prolonged retention on the 
cornea. | | 
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NONSURGICAL REMOVAL OF CORNEAL RUST STAINS 
Part IJ. CLINICAL TRIALS 


LAURENCE S. Harris, M.D., Mites A. GALIN, M.D., AND Tuomas W. Mirrac, PH.D. 
New York, New York 


Ferrous metallic corneal foreign bodies 
frequently lead to the development of cor- 
neal rust rings. It has been felt that the per- 
sistence of corneal rust retards re-epitheliali- 
zation and prolongs the period of discom- 
fort. Most authors agree that removal of the 
rust stain accelerates healing and decreases 
secondary irritation and corneal opacifica- 
tion." A number of mechanical means have 
been advocated for the removal of corneal 
rust rings including burrs, spuds, and nee- 
dles.4-?7 Manipulation, however, may extend 
beyond the portion of cornea involved and 
add to the area of opacification. It might, 
therefore, be advantageous if the ferrous 
material could be eliminated by medical, 
rather than manipulative, techniques. 

In a previous study, it was demonstrated 
that experimentally induced corneal rust 
stains in rabbits could be completely re- 
moved by topical therapy with deferoxamine 
mesylate. Experimental rabbit corneal le- 
sions were shown to contain an average of 5 
pg of iron which, in vitro, was mobilized by 
deferoxamine in a period of some four 
hours. In vivo studies demonstrated that the 
time required for complete mobilization of 
the iron in stained corneas was related to the 
magnitude and intensity of the rust ring, and 
that an average of seven to 14 days of topical 
therapy was necessary.® 

Conflicting opinions concerning the use of 
deferoxamine for treatment of vitreal and 
corneal problems have appeared in the oph- 
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thalmologic literature.°7° The current study 
is a report of the clinical use of this drug in 
patients for the treatment of corneal rust 
stains. 


MATERIALS AND METHODS 


Lypholized deferoxamine mesylate was 
combined with 0.05% methylcellulose, 4000 
cps, for topical use as a 10% solution. Ini- 
tially, all patients underwent ocular exami- 
nation, including assessment of visual acuity, 
applanation tonometry, slit-lamp examina- 
tion, and ophthalmoscopy. Patients with cor- 
neal rust rings referred for study underwent 
removal of the metallic foreign body, if still 
present, but no further debridement prior to 
treatment with the drug. Following this, the 
corneal lesion was photographed. Patients 
were then begun on therapy with 10% defer- 
oxamine solution applied to the affected eye 
six times per day, and were seen daily until 
dissolution of the rust stain and healing of 
the corneal lesion had occurred. No other 
ocular medications were used in addition to 
deferoxamine during the course of this 
study. Serial photographs were taken in all 
cases, 


RESULTS 


A total of 20 patients were treated with 
topical deferoxamine for corneal rust stains. 
In general, all eyes tolerated this therapy 
well and no evidence of chemical conjuncti- 
vitis or iritis was attributed to the drug. Sub- 
jective improvement in discomfort and tear- 
ing was frequently noted within 24 to 48 
hours after the institution of therapy. In 
most instances, however, no discernable 
change in the appearance of the rust stain 
was noted at this time. 

Seventy percent of the patients treated ` 
had complete resolution of corneal rust 
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stains with topical deferoxamine. The dura- 
tion of therapy required for complete mobili- 
zation of the corneal ferrous material is indi- 
cated in Table 1. In 30% of this group, re- 
epithelialization of the corneal defect occur- 
red prior to mobilization of the corneal rust. 
In each instance, continued therapy with top- 
ical deferoxamine failed to mobilize addi- 
tional iron until the epithelium had been de- 
brided from over the stained area. Also in 
each instance, after complete healing occur- 
red, re-examination disclosed a small, faint, 
residual, whitish corneal opacity. 

The following case report is illustrative of 
the material presented: 


CASE REPORT 


A 20-year-old x-ray technician was seen with the 
complaint of pain in her right eye of one day’s du- 
ration. A superficial, iron foreign body was re- 
moved, leaving a surrounding area of corneal rust 
Staining (Fig. 1). Deferoxamine therapy was begun 
with evidence of mobilization of corneal iron. By 
the fourth day, however, re-epithelialization of the 
lesion was complete and further therapy with defer- 
oxamine produced no additional resolution. After the 
instillation of a 4% cocaine solution, the area of 
epithelium overlying the rust was debrided and de- 
feroxamine therapy continued. Complete resolution 
of the ferrous material was then acheived after an 
additional two days of therapy (Fig. 2). 


COMMENTS 


Previous studies in this laboratory have 
demonstrated the removal of experimentally 
induced corneal rust stains in rabbits with 
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TABLE 1 


DAYS OF THERAPY WITH DEFEROXAMINE REQUIRED 
FOR COMPLETE MOBILIZATION OF RUST 


Days of Therapy 
Failures 
1-2 34 5-678 
No. Patients 0 4 7 3 6 


topically administered deferoxamine in the 
absence of mechanical debridement.* The 
current report confirms this observation in 
the treatment of corneal rust stains in human 
subjects. 

Although the rust stains in patients were 
considerably smaller than the experimental 
rabbit corneal lesions, no attempt was made 
to quantitate the corneal iron in the current 
study. Initial studies showed that the time 
required for elimination of corneal rust was 
dependent on the size and intensity of the 
corneal stain which, in the larger rabbit le- 
sions, required some seven to 14 days of 
therapy. In the current study, most human 
subjects had complete dissolution of corneal 
rust in four to five days of topical therapy 
with deferoxamine. This finding parallels 
the work of Valvo,?® who eliminated human 
corneal rust stains in an average of four 
days with 10% deferoxamine ointment. 

Deferoxamine was found to be quite 
effective in mobilizing corneal rust during 





Figs. 1 and 2 (Harris, Galin, and Mattag). Figure 1 (left) shows corneal rust stain prior to deferoxa- 
mine therapy. Figure 2 (right) shows the same eye one week later. 
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the period when re-epithelialization of the 
cornea was not yet complete. When the le- 
sion was re-epithelialized, however, little or 
no dissolution of corneal rust occurred, de- 
spite prolonged topical therapy. The defer- 
oxamine molecule contains a basic amino 
group which undergoes salt formation and 
thus is highly hydrophilic. Consequently, 
penetration through the corneal epithelium, 
which requires a degree of lipid solubility, is 
greatly impaired. This is confirmed when epi- 
thelium is debrided from re-epithelialized 
lesions and therapy with deferoxamine is 
continued. In these instances, continued mo- 
bilization of corneal iron is noted. 

In previous rabbit studies, it was also 
noted that a faint, white, residual scar re- 
mained after deferoxamine therapy. Similar 
clinically inconsequential residua were noted 
after topical therapy in human corneal rust 
stains. The residua noted after deferoxamine 
therapy seemed entirely equal to or less than 
those noted after other modes of therapy. 

Mobilization of corneal rust by medical 
means would appear to offer significant ad- 
vantages under certain circumstances, Cu- 
rettage of corneal iron in children is fre- 
quently difficult, tedious, and involves a cer- 
tain element of danger unless adequate seda- 
tion or anesthesia is employed. Medical ther- 
apy in these instances would seem a more 
appropriate choice. Industrial accidents, in 
particular, may produce multiple corneal fer- 
rous deposits which create the need for in- 
tensive debridement. In these cases, simple 
removal of the foreign body, followed by 
topical therapy with deferoxamine, might 
prove advantageous. Additionally, where 
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deep central lesions are present, it may be 
desirable to avoid intensive manipulation be- 
cause of the danger of central corneal opaci- 
fication. 


SUMMARY 


Corneal rust is mobilized as a result of 
topical therapy with deferoxamine mesylate. 
Therapy, however, is effective only as long 
as re-epithelialization is not complete. This is 
explained by the poor penetrance of the drug 
through an intact epithelial barrier. Medical 
therapy offers significant advantages over 
surgical debridement in certain clinical cir- 
cumstances. 
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COMPLEMENT-FIXING ANTIBODIES TO BEDSONIA IN REITER’S 
SYNDROME, TRIC AGENT INFECTION, AND CONTROL GROUPS 


JuLtus SCHACHTER, PH.D. 
San Francisco, California 


Reiter’s syndrome is a symptom complex 
that includes the triad of arthritis, conjuncti- 
vitis, and urethritis. Previous reports'* from 
this laboratory indicate that some pa- 
tients with Reiter’s syndrome are infected 
with bedsoniae (Chlamydiae or members of 
the psittacosis-lymphogranuloma venereum 
group of agents). Bedsonial agents were re- 
covered from the urethra, synovial fluid, syn- 
ovial membrane, and conjunctiva of some 
men. In these early studies approximately 
30% of men with Reiter’s syndrome had sig- 
nificant serum complement fixation (CF) 
levels to a bedsonia group antigen, compared 
with approximately 3% of the normal popu- 
lation or patients appearing at the Arthritis 
Clinic at UCSF. Other studies, in Texas’ 
and Canada,* showed that the rate of bedso- 
nia CF positive reactions was essentially the 
same in patients with Reiter’s syndrome and 
in the populations at their venereal disease 
clinics. In theory, these positive reactions re- 
sult from previous exposure to either the 
agents of lymphogranuloma venereum 
(LGV) or the trachoma-inclusion conjunc- 
tivitis (TRIC) agents, which may be signifi- 
cant genital tract pathogens. The purpose of 
this study was to compare CF levels in pa- 
tients with Reiter’s syndrome and TRIC 
agent infection with the levels in certain 
other groups: the normal population, and pa- 
tients of a venereal disease clinic and an ar- 
thritis clinic in the San Francisco Bay area. 
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MATERIALS AND METHODS 


Complement fixation test—The CF test 
was performed according to the method of 
Meyer and Eddie.’ The antigen used was a 
boiled, phenolized yolk-sac preparation of 
psittacosis strain 6BC. Antigens of this type 
are essentially group-specific. 

Population groups—The patients with 
Reiter’s syndrome were those seen at the 
University of California Medical Center 
from 1965 through 1968. Blood samples 
were routinely taken from all patients ap- 
pearing at the Arthritis Clinic during this 
period and sera were tested. Sera of patients 
at the Venereal Disease Clinic were tested by 
taking blood samples from the first 100 ap- 
pearing at the clinic each week for 10 weeks. 
The TRIC agent infections represent the cu- 
mulative experience during the past five 
years on patients seen here with TRIC agent 
oculogenital infections. The normal popula- 
tion rate is based on test results for speci- 
mens collected from patients appearing for 
multiphasic screening, from blood donors, 
and from employees. Also included in the 
study was a group of men with nongonococ- 
cal urethritis (NGU) appearing at a special 
clinic for this purpose at the University of 
California, Berkeley. 


RESULTS 

Table 1 presents the overall results of the 
serologic survey. Similar results were ob- 
tained from the normal population and pa- 
tients of the Arthritis Clinic; approximately 
3% had CF titers deemed significant in this 
laboratory (1:16 or greater). The rate at the 
VD Clinic wah higher (7.8%). Of the 84 pa- 
tients with Reiter’s syndrome, the group that 
gave the highest prevalence rate of these 
groups tested, 18 (21%) had CF titers of i: 
16 or higher. 
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TABLE. 1 


BEDSONIA CF TITERS IN PATIENTS WITH REITER'S 
SYNDROME AND CONTROL POPULATIONS 
IN SAN FRANCISCO 


No. To Posi- 

Serum Source Tested tive. 2 
1:16 
Normal population 3000 2.4 
Arthritis clinic patients 2000 3.0 
Venereal disease clinic patients 1000 7.8 

Male nongonococcal urethritis 

patients 163 4.3 
Reiter's syndrome patients - 84 21.4 


In Table 2 the CF rates in proven bedso- 


nial infections are compared to results for. 


patients with Reiter’s syndrome. Results for 
the TRIC agent disease groups indicate that 
serology is a poor method of diagnosing 
TRIC agent infection. The only group in 
which positive redctions exceeded 50% was 
comprised of men with both eye and genital 
tract disease. Men with simple, uncompli- 
cated TRIC agent urethritis tended not to 
have significant levels of CF antibodies. The 
results for their female counterparts indicate 
that women with genital TRIC agent infec- 
tion tend to have a higher rate of positive re- 
actions. The absolute titers also differed 
somewhat; no man with TRIC agent genital 
tract or oculogenital disease had CF titer 
higher than 1:64 although some women did. 
In men with limited genital tract disease all 


TABLE 2 


BEDSONIA CF REACTORS IN PATIENTS WITH PROVEN 
BEDSONIAL INFECTION AND WITH 
REITER'S SYNDROME 


Disease No. Positive/No. Tested 
Lymphogranuloma venereum 11/17 (65%) 
Trachoma 16/85 (19%) 
‘Male TRIC oculogenital 

infection 20/38 (53%) 

Female TRIC oculogenital 
infection 11/26 (42%) 
TRIC cervicitis 16/36 (44%) 
TRIC urethritis 3/20 (15%) 
18/84 (21%) 


Reiter’s syndrome 
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positive titers were 1:16 or 1:32. In Reiter’s 
syndrome, on the other hand, eight of the 18 
CF-positive subjects had titers between 1:64 
and 1:256. This distribution of positive ti- 
ters resembles that for patients suspected of 
having lymphogranuloma venereum, where 
the rate of positives is approximately 65% 
but the distribution of titers is often 1 in the 
1:64 to 256 range. ` 

Since some men with Reiter’s syndrome 
may represent a selected population with 
TRIC agent infection, the Reiter’s syndrome 
group was compared with two control 
groups: men with gonorrhea and men with 
nongonococcal urethritis. Each patient with. 
Reiter’s syndrome had two age-matched con- 
trols in each group. Controls were possible 


TABLE 3 


BEDSONIA CF REACTORS IN PATIENTS WITH REITER'S 
SYNDROME AND AGE-SEX MATCHED CONTROL GROUPS 
WITH GONORRHEA OR NONGONOCOCCAL URETHRITIS 


Group No. Tested /No. Positive 
Reiter's syndrome 18/77 (28.4%) 
Gonorrhea 14/154 ( 9.1%) 
Nongonococcal urethritis 8/154 ( 5.2%) 


only for patients between the ages of 18 and 
65 years, thus reducing the total Reiter’s 
syndrome group to 77 by excluding patients 
outside this age range. Table 3 presents the 
results of this comparison. Fourteen of 154 
men in the gonococcal urethritis group had 
CF titers of 1:16 or higher, and in the non- 
gonococcal urethritis group eight of 154 had 
CF titers considered significant. Statistically 


these results are significant when compared — 


to the 18 of 77 positive in the Reiter’s syn- 
drome group, with the x? value for the gon- 
orrhea group 8.78 (p <0.01) and for the 
NGU group, 16.99 (p <0.001). 


Discussion 


These findings indicate that among pa- 
tients with Reiter’s syndrome there is a sig- ` 


‘nificantly higher rate of CF reactors than 
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can be found among patients with either un- 
complicated nongonococcal urethritis or 
simple gonococcal urethritis and in the vari- 
ous normal control and clinic populations 
studied. The distribution of CF titers is also 
higher in the Reiter’s syndrome group than 
in the others or in patients with TRIC agent 
infections of the genital tract. Another point 
worth noting is that the CF reactor rate in 
groups of patients with psoriasis, psoriatic 
arthritis, or ankylosing spondylitis does not 
differ from that found in the control popula- 
tions. Most CF reactors in the Arthritis 
Clinic have been men with Reiter’s syn- 
drome or women with sero-negative arthritis 
and genital tract disease. Details of the ar- 
thritis clinic study will be published else- 
where. 

Whether bedsonia may play any role in 
the etiology of Reiter’s syndrome is not 
known, but the results reported here show 
that the prevalence rate of CF reactors 
among patients with Reiter’s syndrome is 
something other than a reflection of TRIC 
agent infection in a promiscuous population. 
One possibility, of course, is that the Rei- 
ter’s syndrome group is selected for its dif- 
ference in ability to handle infectious agents 
and tends to over-react. This would explain 
both the higher rates of infection and the 
higher titers observed in this group. Bedso- 
niae may possibly be etiologically associated 
with Reiter’s syndrome in some patients, 
who may be the ones with the high titers. At 
present, there is no method of proving these 
conjectures. | 

These results differ from those reported 
by Kinsella, Norton, and Ziff? in Texas, 
where the absolute rate of reactors was simi- 
lar to the rate reported here, but the rates for 
the Reiter’s syndrome and VD Clinic pa- 
tients were essentially the same. Lympho- 
granuloma venereum is endemic in this area 
but not in San Francisco, which might ex- 
plain a higher rate of CF reactors in the 
Texas population. The study by Sharp, Lid- 
sky, and Riley,® also in Texas, covers too 
few patients to allow assessment of the re- 
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sults. In Ford’s studies in Vancouver, Brit- 
ish Columbia, CF rates were similar (17- 
18%) in patients with Reiter’s syndrome 
and those in the VD clinic, but approxi- 
mately 12% of men at the NGU clinic had 
bedsonial infection. Ford’s results are con- 


siderably higher than those obtained in simi- 


lar studies here (approximately 5% in NGU 
or VD patients}. Possibly differences in 
techniques or in study populations may ac- 
count for some variations. Running CF tests 
against bedsonia antigens raises certain tech- 
nical problems, and some published studies 
have not reported adequate controls in either 
normal populations or significant numbers 
of positive-reacting sera to assess the valid- 
ity and usefulness of the antigens being 
tested. Some technical problems relating to 
CF tests have been discussed elsewhere.®’ 
The conclusions to be drawn from the re- 
sults of the study reported here are that ei- 
ther patients with Reiter’s syndrome have a 
higher rate of bedsonial infection than do 
patients at a VD clinic or with NGU, or that 
patients with Reiter’s syndrome react differ- 
ently to these infections. These possibilities 
are now being studied in the hope that one of 
the two interpretations will help in develop- 
ing a concept regarding the etiology of Rei- 
ter’s syndrome. 


SUM MARY 


Serum complement fixing (CF) antibody 
levels to bedsoniae were determined in pa- 
tients with Reiter’s syndrome, TRIC agent 
infection, and control populations. Of 84 
men with Reiter’s syndrome, 18 (21%) had 
significant CF levels. This rate was higher 
than the 15% (3/20) seen in men with 
TRIC agent urethritis, but lower than the 
53% (20/38) found in men with TRIC ocu- 
logenital disease. Men with Reiter’s syn- 
drome, if CF positive, tended to have higher 
titers. 

CF reactor rates were approximately 3% 
for normals and in the Arthritis Clinic, and 
7.8% in a venereal disease clinic. When pa- 
tients with Reiter’s syndrome were compared 
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- to age-sex matched controls with nongono- 
coccal urethritis or gonorrhea the CF rates 
were: Reiter’s syndrome, 18/77 (28.4%); 
gonorrhea, 14/154 (9.1%), x? = 8.78, 
p <0.01; and for nongonococcal urethritis, 
8/154 (5.2%), x? = 16.99, p <0.001. 

It is concluded that CF reactors for bedso- 
nia in Reiter’s syndrome do not merely re- 
flect TRIC agent infection in a sexually 
promiscuous group. It is possible that these 
titers may. reflect a causal relationship in 
some patients with Reiter’s syndrome, or an 
indication that these patients are hyperreac- 
tive to certain infectious insults. 
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SEQUELAE OF NEONATAL INCLUSION CONJUNCTIVITIS AND 
ASSOCIATED DISEASE IN PARENTS 


Cart H. Morpuorst, M.D., AND CHANDLER Dawson, M.D. 
San Francisco, California 


Inclusion conjunctivitis, a common form 
of ophthalmia neonatorum, is caused by 


a Chlamydia (psittacosis-lymphogranuloma. 


group) agent closely related to the causative 
agent of trachoma.}? The infection is trans- 
mitted as a venereal disease in adults, new- 
borns apparently acquiring infection from 
the mother’s cervix during birth. It has been 
thought that infections of the eye and genital 
tract with this organism were relatively be- 
nign and self limited in both newborns and 
adults.* Recent studies have shown, however, 
that eye infections with this venereally trans- 
mitted Chlamydia agent are associated with 
corneal inflammation and neovascularization 
(pannus) and conjunctival scarring, signs 
usually associated with classic trachoma.>° 
Since Chlamydia agents usually cause 
chronic infection and recurrent disease in 
their natural hosts,*° we have conducted a 


follow-up study on a group of children with 


neonatal inclusion conjunctivitis and their 
parents. This study deals with the effect of 
initial therapy on the occurrence of pannus 
and conjunctival scarring and the prevalence 
of chronic infection in the eyes of neonatally 
infected children. In addition, the disease in 
newborns is shown to be epidemiologically 
associated with pelvic inflammatory disease 
in their mothers and arthritis in their fa- 
thers. 


MATERIALS AND METHODS 
Patsents—-Between December, 1962, and 


November, 1966, the children with neonatal 
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conjunctivitis in this study presented at the 
Outpatient Eye Clinic of the Department of 
Ophthalmology, Rigshospitalet, University 
of Copenhagen. Newborns were included in 
the study only if typical cytoplasmic inclu- 
sions were found in Giemsa-stained con- 
junctival smears, Of 19 newborns originally 
seen, late follow-up examinations were made 
on 16 in June, 1969 (Table 1). Whenever 
possible, the mothers and fathers of these 
children were examined clinically and micro- 
biologically. Detailed information on initial 
laboratory findings in some of these cases 
has been presented previously. At the 
time of follow-up examination, the children 
were two and one-half to six and one-half 
years of age with an average age of four and 
one-half years. 

Clinical examinations—tIn June, 1969, all 
the patients were examined with a conven- 
tional biomicroscope for evidence of clinical 
eye disease. The clinical findings were re- 
corded in a systematic fashion, following the 
grading system for conjunctival and corneal 
signs of the WHO Fourth Scientific Group 
on Trachoma. Whenever possible photo- 
graphs were taken to document clinical find- 
ings. 

Laboratory specinens-—During the initial 
episode of neonatal disease, and at the exam- 
ination in June, 1969, specimens from the 
eyes of each child and some of the parents 
were taken with a sterilized steel spatula. 
First, for isolation of agent in embryonated 
eggs, both lower conjunctival fornices were 
scraped and the material placed in sterile 
bacteriologic broth containing streptomycin.** 
Then material from the conjunctiva of the 
upper tarsus and lower fornix was placed on 
glass slides for Giemsa or immunofluores- 
cent staining. Specimens from the cervix of 
mothers and distal urethra of fathers were 
taken in the same order. 

Egg isolation—-The techniques and crite- 
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TABLE 1 


INITIAL LABORATORY RESULTS AND THERAPY COMPARED WITH LATE CLINICAL 
FINDINGS IN CHILDREN WITH NEONATAL INCLUSION CONJUNCTIVITIS 


Initial Laboratory Initial Therapy and Days = Age (in years) and Clinical Fiad- 
Child ` Findings After Birth Drug Given ings at Follow-up Examination 
No. pT ace ; 
‘Giemsa Isolation a dies ae Age Conjunctiva Cornea 
1 2/2* 2/2* “6-20 21-35 = 6"/v Tarsal Focal neovascu- 
4, ni - follicles, LE larization, LE 
2 4/4 ` 0/4 8-11 12-26 6i/s Normal ` Epithelial infil- 
Ao i : < trates, LE 
3 3/3 0/3 15-23 27—41 - 61/1; Normal Micropannus, 
l : l both eyes 
4 4/4 | 4/4 "1-13 17-25 6 — Tarsal Micropannus, LE 
; follicles, LE | 
5 1/1 0/1 i 7-9 | 10-24 54/, Normal | Normal. - 
6 2/2 2/2 - 9-28 30-48 | S'/y Tarsal One vessel, RE 
l m o follicles, LE 
7 2/2 0/2 7-9 14-28 51/1; Tarsal Micropannus, LE 
7 follicles, LE 
8 ' 2/2 > 1/2 14-17 24-38 5 Normal Normal 
9 1/2 0/1 25-36 37-51 47/1, Normal Normal 
10 1/1 ` ` 0/1 6-16 None 41/, Normal Micropannus 
11 2/2 1/2 None 12-30 3%/, Normal. ` Normal 
12 + 2/2 0/2 . 8-12 - 14-27.. 3'/, Varicella pocks, Limbal pock, 
i otherwise no vessels 
: ' normal - 
13 2/2 1/1 None 6-207  31/⁄, Normal Normal 
14 1/1 . 0/i None 14-28 3*/1, Normal Micropannus, RE, 
l l l marginal infil- 
l i : ; i l trates, both eyes . 
15 . 1/1 0/1. , 2-20 None 31/; Scars, lower Micropannus, LE 
32-35 E fornices, both 
n į "eyes 
' 16 4/4 3/4 14-18 28-45 21!/, Normal Pannus, both eyes 


* Number positive/number tested. 


ria for isolation of Chlamydia agents in em- examination for inclusions was carried out at 
bryonated hens’ eggs by the ornithosis de- the Francis I. Proctor Foundation in San’ 
partment of the Statens Seruminstitut have Francisco.%® | 
been described in detail previously.* > Complement fixation tests—Blood speci- 
Giemsa stained smears—One slide from mens were tested for complement fixing 
each patient was fixed in methanol and-‘im- (CF) antibodies to Chlamydia antigens by — 
mersed in Giemsa stain for one hour. The the Copenhagen laboratory in a conventional ` 
stained slides were examined microscopically test tube system. The antigen was an ether- 
at the Statens Seruminstitut.** soluble, heat-stable, common group antigen 
Immunofluorescent  staining—Duplicate prepared from an inclusion conjunctivitis 
slides from each patient at the June, 1969, strain, DK/SS-1/ON," by the technique 
examination were refrigerated for one to two., described by Volkert and Cliristensen.?® 
days prior to fixation with acetone at —4° C Control antigen was prepared in the same 
for 15 minutes. The slides were then stored way from 12-day-old normal yolk sac mém- 
at —20° C until sent to San Francisco on dry branes. The test was always performed with ` 
ice. Indirect immunofluorescent staining and common group antigen ina dilution of 1 : 256 
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- TABLE 2 
INITIAL LABORATORY FINDINGS IN CHILDREN WITH NEONATAL INCLUSION BLENNORRHEA AND THEIR PARENTS 








Children 
(Conjunctiva) 
Giemsa Isolation 
Patients tested 16/16" (100%)t 7/16 (44%) 
All specimens 34./35 (97%) 13/33 (39%) 


Mothers l Fathers 
(Cervix) - (Distal Urethra) 
Giemsa Isolation Giemsa Isolation 
4/11 (36%) 3/11(27%)  0/6(0%) 0/6 (0%) 
4/20 (20%) 5/20(25%) 0/12 (0%) 0/12 (0%) 





* Number positive/number tested. 
t %=% positive. 


(four units of complement fixing antigen) 


and two units of complement. During the 


test itself, 0.2 ml volumes. of antigen, com- 
plement and serial dilutions of the pa- 
tient’s serum were mixed first. The tubes 


were placed at —4° C overnight before . 


adding 0.4 ml of a suspension of sensitized 
sheep cells to each tube. After incubation at 
37° C for 60 minutes, readings were per- 
formed after the cells had settled; 50% end 
points read as positive. 


RESULTS 


Demonstration of agent in the neonatal 
pertod—In Tables 1 and 2 the results of tests 


are presented for demonstration of Chla-. 


mydia agent by Giemsa staining and egg iso- 
lation in the eyes of children during their 
acute neonatal conjunctivitis. Children were 
included in the series only if inclusions were 
seen in Giemsa stained smears. Chlamydia 
agent was isolated in eggs in seven of 16 in- 
fants (44%) or 39% of total attempts car- 
ried out (Table 2). Most of the isolation at- 
tempts from newborns were carried out dur- 
ing or after treatment with topical chloram- 
- phenicol (Table 1). Of 11 cervical scrapings 
taken from mothers during the postpartum 
period, four were positive by Giemsa stain- 
ing, and the three isolates obtained were 
from these Giemsa-positive women. Thus, in 
these mothers known to have cervical infec- 
tion, the agent could be demonstrated by 
these methods in only one-third. None.of the 
fathers yielded agent, but the specimens 
were only obtained from the most distal part 


of the urethra near the meatus, and the results 


- cannot be compared with specimens obtained 


deeper in the urethra by the Jones-Dunlop 
curette or other instruments.?”8 
Demonstration of agent at follow-up ex- 
aminations—At the time of follow-up exam- 
ination, 2.5 to 6.5 years after the initial dis- 
ease, Chlamydia agent was not demonstrated 
by Giemsa staining or egg isolation in any of 
the 16 children, nor in the, 12 conjunctival 


- and one cervical specimens collected from 


their mothers. Immunofluorescent (FA) 


_ staining of smears demonstrated the agent in 


the conjunctiva of one case, patient 13, a girl 
of three and one-half years whose eyes were 
normal on clinical examination. None of the 


12 mothers tested had inclusions by FA 


staining in conjunctival or cervical smears. 
Complement fixation (CF) titers—The 
distribution of CF titers tested during .the 
neonatal period and at the time of follow-up 
examination are compared in Table 3. Four 
children tested during their neonatal con- 
junctivitis did not have detectable CF titers, 
while five of 10 mothers and two of five fa- 
thers had detectable but low CF titers imme- 
diately after the birth of the child. At the 
follow-up examination, only one of 12 chil- 
dren tested and six of 11 mothers had detect- 
able CF titers. It is of special interest to note 
that the one child (patient 13) with a CF ti- 
ter of 1:20 was also FA positive, and her 
mother’s titer had risen from 1:10 in the 
postpartum period to 1 : 40 at follow-up. 
Clinical and epidemiologic observations— 
At the follow-up examinations of 16 chil- 
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TABLE 3 


SEROLOGIC RESPONSE TO CHLAMYDIA INFECTION IN 
NEONATES WITH INCLUSION CONJUNCTIVITIS 
AND THEIR PARENTS 


page e i Children Mothers Fathers 
During neonatal 
period: 
<1:5 
{1:5 
1:10 
At follow-up 
examination: 
<1:5 
1:5 
1:10 
1:20 
1:40 


lle 


p 
pata 


[=d 


RO me BOF GA 


dren who had had neonatal inclusion con- 
junctivitis (Table 1) seven (patients 3, 4, 7, 
10, 14, 15, 16) showed a symmetrical inva- 
sion of the superior cornea by new blood 
vessels that did not extend more than 1 mm 
from the corneal scleral junction (i.e. a-mi- 
cropannus). Two other children (patients 1 
and 6) had focal vascular invasion of the 
cornea. One child (patient 15) had scarring 
of both lower conjunctival fornices in addi- 
tion to micropannus. There were small cor- 
neal infiltrates in two children (patients 2 
and 14), in the absence of obvious conjuncti- 
vitis or blepharitis. Another child (patient 
12) had varicella at the time of examination 
and pocks were present in the conjunctivas 
and at the limbus in one eye. Four children 
(patients 1, 4, 6 and 7) had follicles on the 
upper tarsal plate—a sign usually associated 
with active trachoma; these four also had 
some degree of corneal neovascularization. 
Only five of the 16 patients were considered 
to have normal corneas and conjunctivas. 
The eyes of the parents were examined 
and their medical charts and histories care- 
fully reviewed (Table 4). Among 14 adults 
(12 women and two men) examined, one 
mother and one father had active follicular 
keratoconjunctivitis at follow-up. Inflamma- 
tory disease of the pelvis (usually diagnosed 
as salpingitis) occurred in four of the moth- 
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ers (of patients 11, 12, 13, 15) before or af- 
ter birth of the affected child; three of these 
four mothers had CF titers greater than 
1:10. A fifth mother (of patient 3) had 
severe persistent vaginal discharge since birth 
of the infected child. In all four mothers hos- 
pitalized with pelvic inflammatory disease, 
treatment had consisted of bed rest for about 
one month with or without a course of peni- 
cillin, Two mothers (of patients 13 and 14) 
had been treated with penicillin or erythro- 
mycin for gonococcal infection during preg- 
nancy or at the time of delivery. 

Since Reiter’s syndrome may be associ- 
ated with Chlamydia infection in some in- 


TABLE 4 


OTHER MEDICAL PROBLEMS IN PARENTS OF CHILDREN 
WITH NEONATAL INCLUSION CONJUNCTIVITIS 


Clinical Description 





Vaginal discharge (marked) for un- 
known number of months prior to 
birth of child (CF* not done). 
Vaginal discharge (marked) and 
watery stools since birth of child 
(CP<1;5). 

Gonnorrhea four years before 
birth, urethritis and arthritis of 
hands and large joints of arms and 
legs. Persistent urethral discharge, 
and during recent years, moderate 
photophobia. 

Vaginal discharge since pregnancy. 
Discharge and redness of eyes with 
conjunctival follicles (CF 1:5). 
Hospitalized for pelvic pain one, 
two, and three years before birth 
of child (CF 0). 

Hospitalized twice for salpingitis 
after birth of child (CF 1:10). 
Hospitalized with conjunctivitis, 
blurring of vision, and arthritis 
three years before birth of child 
and two months before first sexual 
contact with mother. 

Puerperal fever about one week 
after birth of child and followed by 
mastitis two weeks later (CF 0). 
Hospitalized six months after de- 
livery with salpingitis (CF 1:40). 
Hospitalized twice, two and three 
years before delivery, for salpin- 
gitis (CF 1:20). 


3 Mother 


Father 


4 Mother 


5 Mother 


11 Mother 


11 Father 


12 Mother 


13 Mother 
16 Mother 


* CF =serologic results at follow-up. 
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stances,'® the parents were questioned closely 
about the occurrence of arthritis in the past. 
Two fathers had experienced severe epi- 
sodes of arthritis. In one father (of patient 
3) nonspecific urethritis and arthritis of the 
large joints and hands had occurred 18 
months before the birth of the affected child. 
The other father (of patient 11) was hospi- 
talized with joint disease and blurred vision 
and redness in one eye; this disease episode 
occurred three years before the birth of the 
affected infant and two months before his 
first sexual contact with the mother. 

The maternal uncle of patient 16 devel- 
oped a trachoma-like follicular keratocon- 
junctivitis one year before the birth of the 
neonatally infected infant. Chlamydia agent 
was isolated from his eyes, but not his ure- 
thra, and from the cervix of his fiancee. 
This man and his sister, the mother of patient 
16, continued to live in the same three-room 
apartment with at least six other family mem- 
bers for most of the year prior to the birth of 
the infant. The father of patient 16 was never 
located. This was the sole instance in which 
inclusion conjunctivitis occurred in a family 
member who was not a parent. 

Effect of initial therapy—Neonatal cael: 
sion conjunctivitis usually presents on the 
fifth to twelfth day of life.7:*-7? In this series 
of patients, initial therapy usually consisted 
of silver nitrate and/or chloramphenicol ad- 
ministered directly to the conjunctival sur- 
face (Table 1). Specific therapy with topical 
tetracycline or chlortetracycline.was often 
initiated later in the course of the disease 
(when laboratory results were available) 
and, when given, was administered for at 
least 14 days (Table 1). When the age at 
which specific therapy commenced is com- 
pared to the occurrence of cicatricial changes 
in the eye (Table 5), it is apparent that 
treatment initiatéd prior to the twelfth day 
of life completely prevented conjunctival 
scarring or corneal neovascularization. In 
cases where treatment was delayed till after 
13 days, or not given, corneal neovasculari- 
zation occurred in nine of 12 patients. The 
sole patient (number 15) with definite con- 
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TABLE 5 


_ COMPARISON OF RESULTS FOLLOWING EARLY (UP TO 


12 DAYS OF AGE) AND LATE (AFTER 12 
DAYS) INDUCTION OF THERAPY 


A h Conjunctival 
T pew . Scars and/or No Scars 
etracychne Cornea! or Vessels 
First Given TR 
Six to 12 days 0 4* 
After 13 days (or 
no treatment) 9 3 
* No. patients. 


junctival scarring received topical chloram- 
phenicol but no tetracycline derivatives. The 
one child (patient 13) who was FA-positive 
at follow-up examination had received a 14- 
day course of local chlortetracycline starting 
on the sixth day of life. 


DISCUSSION 


The importance of the inclusion conjunc- 
tivitis agent as a human pathogen is still not 
known. Many species of vertebrate animals 
are known'to harbor chlamydial agents.* In 
their natural hosts, Chlamydia commonly 
cause latent or inapparent infections. Clini- 
cal disease occurs when chronically infected 
animals are placed under stress or when pre- 
viously uninfected, susceptible animals are 
exposed to the agent. For example, clinical 
psittacosis in parrots frequently becomes 
manifest under the stressful and crowded 
conditions of shipment.” Similarly, newborn 
kittens exposed to the chlamydial agent of 
feline pneumonitis, develop pneumonia and 
conjunctivitis, which may resolve spontane- 
ously even though the animals continue to 
shed the infectious agent.*t In humans, there 
are at least three naturally occurring mem- 
bers of the Chlamydia group, the agents of 
trachoma, inclusion conjunctivitis, and lym- 
phogranuloma venereum. Recent studies by 
Wang and Grayston have shown that the 
agents of typical trachoma and of genitally 
transmitted inclusion conjunctivitis. {in- 
cluding some from these patients) are dis- 
tinct, although very closely relatéd; recent 
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isolates of lymphogranuloma venereum can 
be distinguished from the agents of tra- 
choma and inclusion conjunctivitis, although 
all three agents have many antigenic similar- 
ities.? Two of these human pathogens cause 
major chronic diseases, trachoma and lym- 
phogranuloma venereum. It is surprising 
then that infection with inclusion conjuncti- 
vities agent should be relatively benign and 
self limited. 

In the parents of infants with inclusion 
conjunctivitis, clinical manifestations of 
Chlamydia infections have generally been 
overlooked, except for occasional prolonged 
follicular conjunctivitis and mild urethritis 
or cervicitis.57* In the study presented here, 
an unusually high rate of pelvic inflamma- 
tory disease was found among mothers of 
infected infants, four of 16 being hospital- 
ized with this problem. A similar high rate 
(20%) of pelvic inflammatory disease was 
reported by Thygeson and Stone” in a 
larger series of mothers whose infants had 
neonatal inclusion conjunctivitis. While this 
clinical condition cannot be attributed with 
certainty to genital infection with Chlamy- 
dia, there is a clear-cut epidemiologic associ- 
ation with the neonatally infected infants. 
Moreover, three of the four mothers hospi- 
talized in this series had elevated CF titers, 
some rising after delivery, which would sug- 
gest continuing Chlamydia infection suffi- 
ciently active to elicit an increase in serum 
antibodies. It may be that under the severe 
physiologic stress of childbirth, the subclini- 
cal genital infection with the agent of inclu- 
sion conjunctivitis is manifested as frank 
pelvic inflammatory disease. Although the 
role of Chlamydia in this pelvic inflamma- 
tory disease is still uncertain, the mothers of 
infants with this neonatal eye disease should 
be considered a high-risk group and followed 
carefully. 

Among the fathers of infants in this 
study, two developed an arthritis like that of 
Reiter’s syndrome, a relatively rare disease 
which has been associated with Chlamydia 
infection in both San Francisco and Lon- 
don.?*-?8 As in the mothers with disease, the 
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relationship of Chlamydia infection to Reit- 
er’s syndrome in these men is still uncertain. 
There is enough suggestive evidence, how- 
ever, that the treatment of both fathers and 
mothers of neonatal inclusion conjunctivitis 
cases might be considered even if no clinical 
disease was manifest in these adults. 

As in other studies of the ocular sequela 
of neonatal inclusion conjunctivitis, corneal 
vascularization and conjunctival scarring 
occurred frequently.”-® In this series, infants 
receiving specific therapy locally with tetra- 
cycline derivatives before the 13th day of 
life did not develop these cicatricial changes. 
Since the clinical disease does not usually de- 
velop before the fifth day of life, ocular com- 
plications must develop quite rapidly in these 
newborn infants. Chronic chlamydial infec- 
tion of the eye was found by FA staining in 
one of 16 children in this study and in one of 
nine in a similar series in San Francisco.’ 
This suggests that chronic, latent infection 
in the eyes of neonatally infected children 
does occur but is uncommon. Other anatomi- 
cal sites may be involved, however : vaginitis 
and rhinitis have been reported in newborns 
with inclusion conjunctivitis’; a case of 
chronic vaginitis due to Chlamydia infection 
has been encountered by one of us in a pre- 
pubertal Danish girl whose symptoms 
started in infancy, ®™ and a similar case was 
reported from New York City.?**4 

It is apparent, then, that the physician 
treating a newborn with inclusion conjunc- 
tivitis should not limit his attention to the 
eye disease alone, but should be alert for the 
occurrence of other clinical problems in both 
the infants and parents. With the marked in- 
crease in venereal disease in recent years in 
the United States and Europe, it is probable 
that genital infections with the agent of in- 
clusion conjunctivitis are more common and 
that associated clinical problems due to this 
chlamydial agent may also be occurring more 
frequently. 


*« 


SUMMARY 


Follow-up laboratory and clinical studies 
were performed on 16 children who had de- | 


» 
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veloped inclusion conjunctivitis in the neo- 
natal period. Biomicroscopic examination 
revealed a trachoma-like corneal pannus at 
the superior limbus in seven children and fo- 
cal corneal vascularization in two other chil- 
dren. One child had broad scarring of the 
lower conjunctival fornix. These cicatricial 
changes were not found if topical tetracy- 
cline had been administered before the 13th 
day of life. In addition, fluorescent antibody 
staining of conjunctival smears revealed that 
one child was still infected, and had an ele- 
vated serological titer to the inclusion con- 
junctivitis agent. 

Pelvic inflammatory disease had occurred 
in four of 12 mothers of these children, and 
Reiter’s syndrome in two of the fathers, Al- 
though inclusion conjunctivities agent has 
not been shown to be the cause of this dis- 
ease in adults known to be infected, systemic 
therapy with tetracycline should be consid- 
ered for the parents of newborns developing 
inclusion conjunctivitis. 
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GRANULOMA PYOGENICUM OF THE PALPEBRAL CONJUNCTIVA 


ALAN H. FriepMan, M.D., AND PAUL Henxinp, M.D. 
Bronx, New York 


Granuloma pyogenicum, or telangiectatic 
granuloma, is a recognized disorder of the 
skin which can also affect mucous mem- 
branes.1-8 It occurs infrequently on the eye- 
lids or exposed portion of the bulbar con- 
junctiva.«? During the past year, we have 
seen three patients who presented with large, 
flat, fleshy masses arising from the palpebral 
conjunctiva of the upper eyelid near the up- 
per border of the tarsus. In two patients, the 
lesions were bilateral, and in all three, the le- 
sions were painless. Each developed without 
antecedent inflammatory or traumatic epi- 
sode. Histopathologic examination of all the 
lesions revealed each to be a granuloma pyo- 
genicum. We have been unable to find simi- 
lar lesions reported in the ophthalmic litera- 
ture. 

CASE REPORTS 


Case 1—A 16-year-old Negro boy was seen for 
evaluation of a painless lump in his right upper eye- 
lid. The mass, present for at least three months, had 
not increased in size since its discovery. There was 
no history of trauma or infection. Ocular examina- 
tion revealed a localized fullness of the lateral as- 
pect of the right upper eyelid. Eversion of the eye- 
lid showed a 7 x 10 mm flat, fleshy mass attached 
to the palpebral conjunctiva at the upper border of 
the tarsus (Fig. 1). The lesion was attached to un- 
derlying conjunctiva by a narrow stalk. It was ex- 
cised and the base fulgurated. No recurrence was 
noted at follow-up. 

Case 2—A 10-year-old Puerto Rican boy was re- 
ferred for eye examination. A pediatrician had 
noted fullness of both upper eyelids on a routine 
examination. The patient and his mother were un- 
aware of any eyelid abnormality, Eversion of the 
upper eyelids revealed symmetrical, wing-like, 
fleshy lesions measuring 4 X 8 mm each at the me- 
dial aspect of the palpebral conjunctiva and at- 
tached near the upper border of the tarsus by a nar- 
row stalk. Both lesions were excised and the bases 
fulgurated. No recurrence was .noted at the two 
month follow-up. 


From the Department of Ophthalmology, Albert 
Einstein College of Medicine, and Montefiore Hos- 
pital and Medical Center, Bronx, New York. 

Reprint requests to Paul Henkind, M.D., Monte- 
fiore Hospital and Medical Center, 111 East 210th 
Street, Bronx, New York 10467. 
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Fig. 1 (Friedman and Henkind). Case 1. A flat 
mass on the palpebral conjunctiva of the left upper 
eyelid. 


Case 3—A 70-year-old Caucasian man was seen 
because of irritation and discharge from his right 
eye of several weeks’ duration. He had colonic car- 
cinoma with demonstrable metastases to bone and 
lung. Ocular examination revealed fullness of both 
upper eyelids. Eversion of the eyelids showed a 
wing-like, fleshy mass of the palpebral conjunctiva 
extending almost the length of each eyelid. The 
masses measured about 15 X 5mm, RE, and 10 x 5 
mm, LE, and appeared attached at the upper border 
of the tarsus (Fig. 2). A biopsy was performed to 
rule out metastatic disease. After the pathology re- 
port indicated granuloma pyogenicum, both lesions 
were shaved off at the base with relatively mild 
bleeding. Examination one week after excision re- 
vealed a small local recurrence in the right upper 
eyelid. 

Pathologic examination—Microscopic examina- 
tion of the five specimens from the three patients 
revealed a similar histopathologic picture. An in- 
tact, attenuated epithelium covered a circumscribed 
lesion which contained numerous blood-filled capil- 
laries lined by prominent endothelial cells (Fig. 3). 
The capillaries lay within a loose, edematous 
stroma showing various degrees of inflammatory 
reaction (Fig. 4). Examination of serial sections 
from one excised lesion (Case 2) showed a promi- 
nent vessel entering at the ‘base of the lesion and 
arborizing into it (Fig. 5). 


DISCUSSION 


The etiology of granuloma pyogenicum 
remains obscure. Most authors consider the 
lesion to be a proliferation of highly vascular 


° 
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granulation tissue secondary to local infec- 
tion. Lund® points out, however, that the tis- 


sue consists of more numerous and better ' 


organized vascular channels than is usual in 
infectious granulomas or chronic ulcers. 
Stout and Lattes? and Lever! feel that the 
condition represents a small hemangioma 
and that the inflammatory reaction, when 
present, is the result of ulceration and secon- 
dary inflammation. Landing and Farber?® 
note that identical lesions are often seen in 
the nodular projections of cutaneous heman- 
gioendotheliomas or hemangiopericytomas, 
thus supporting the view that granuloma 
pyogenicum is really a benign hemangioma 
with a secondary inflammatory reaction. On 
the other hand, Lund? feels that granuloma 
pyogenicum differs from congenital heman- 
gioma in its tendency to occur rapidly, its 
strictly superficial protrusion and lack of 
deep involvement, and in this lesion’s active 
proliferation of immature endothelial cells 
and fibrous connective tissue. While the vast 
majority of cases involve skin, granuloma 
pyogenicum has also been reported in the 
gingiva, hard palate, cheek, tongue, and nasal 
fossa.®? 

The eyelids are the most common site of 
ocular involvement, with apparent prefer- 
ence for the lower eyelid, usually following 
trauma.'! Knappt? noted a similar type of le- 
sion called botryomycosis as a common phe- 
nomenon in the conjunctiva of the horse. 
Ten Siethoff™ reported a case involving the 
conjunctiva of a farmer, and Palomar-Petit* 
described a similar lesion which developed 
in the upper fornix following trauma. 

All three of our patients presented with 
painless masses which were seen only after 
eversion of the upper lids. None of the pa- 
tients gave a history of antecedent trauma or 
infection. There was no evidence of scar- 
ring. Two of the three cases were bilateral 
and in these instances, the lesions were sym- 
metrical. It seems unlikely that the lesions 
arose in previous angiomata, since angio- 
mata of the palpebral conjunctiva, though 
uncommon, are unlikely to occur symmet- 
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Fig. 2 (Friedman and Henkind). Case 3. Wing. 

like, fleshy masses on the palpebral conjunctiva of 

the upper eyelids. Top: Right upper eyelids. Bottom: 

Left upper eyelid. 
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rically in both upper eyelids. The lack of a 
history of a previous chalazion or other in- 
flammatory entity, and the absence of an in- 
fection on clinical examination would miti- 
gate against the hypothesis that the lesions 
are a result of infection or inflammation. It 
appears likely that the lesions arose de novo 
from an unknown stimulus. Our series is too 
small to draw any conclusions regarding sex- 
ual prevalance, although all three patients 
were males. 

The clinical appearance of the lesion is 
quite striking. It is a soft, fleshy, peduncu- 
lated, flat or wing-like mass which bleeds 
readily when traumatized. The lesion cannot 
be removed by simple traction, as in the case 
of membranes. In each case excision resulted 
in modest, easily controlled bleeding and ful- 
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Fig. 3 (Friedman and Henkind). Top: Case 2, Photomicrography showing the circumscribed lesion. 
Arrow denotes the base of the lesion (hematoxylin and eosin, X20). Bottom: Case 1. Higher power view 


showing capillaries lined by prominent endothelial cells (hematoxylin and cosin, 320). 


guration of the base produced adequate he- 
mostasis. Recurrences may develop, as in 
Case 3. The wing-like nature of the growth 
_ is presumably related to the area in which it 
develops. Compressed between the globe and 
eyelid, tumors arising near the upper border 
of tarsus tend to be molded to the shape of 
the conjunctival sac.¥® 

The differential diagnosis of large, flat, 
fleshy lesions arising in the palpebral con- 


junctiva would include ligneous conjunctivi- 
tis, the papillary hyperplasia of vernal con- 
junctivitis (Fig. 6), or more rarely, the em- 
bryonal rhabdomyosarcoma of children 
(Fig. 7). These lesions can be ruled out, 
however, on the basis of both clinical course 
and histopathologic appearance. 

It seems likely that granuloma pyogeni- 
cum occurs more frequently on the conjunc- 
tiva than reports in the literature would indi- 
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Fig. 4 (Friedman and Henkind). Case 3. A section demonstrating the loose, edematous stroma with 
variable inflammatory infiltrate (hematoxylin and eosin, xX 125). 
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Fig. 5 (Friedman and Henkind). Case 2. A section sh 
lesion (hematoxylin and eosin, X50). 
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Fig. 6 (Friedman and Henkind). A large con- 
junctival papilla on the right upper eyelid in a case 
of vernal conjunctivitis. 
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Fig. 7 (Friedman and Henkind). A large fleshy 
mass arising from the right upper eyelid fornix of 
a three-year-old girl with histologically proven 
embryonal rhabdomyosarcoma. 
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cate. It certainly should be considered in the 
differential diagnosis of fleshy conjunctival 
masses. Histopathologic examination of ex- 
cised tissue is necessary for confirmation of 
the diagnosis. 


SUMMARY 


Three cases of granuloma pyogenicum in- 
volving the upper palpebral conjunctiva are 
described clinically and the histopathologic 
features noted. All three cases occurred in 
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males, and in two instances, the lesions were 
bilateral and symmetrical. They were not as- 
sociated with previous inflammation or 
trauma. 
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CLINICAL FINDINGS AND THERAPY IN UNILATERAL HIGH 
MYOPIA ASSOCIATED WITH AMBLYOPIA 


A. RALPH ROSENTHAL, M.D. 
Washington, D.C 
AND 


GUNTER K. von Noorpen, M.D. 
Baltimore, Marylanc 


The association between anisometropia 
and amblyopia is well documented.* Am- 
blyopia secondary to unilateral high myopia 
has been considered by many to have a poor 
prognosis* and is often therapeutically ne- 
glected. On the other hand, Bangerter,® in 
1955, and Priestley and associates,® in 1961, 
demonstrated that amblyopia secondary to 
anisometropia is not hopeless and that vision 
may be improved when pleoptic therapy is 
utilized. The purpose of this paper is to re- 
port clinical findings in 53 children with uni- 
lateral high myopia and to analyze the re- 
sponse to therapy consisting of glasses or 
contact lenses and patching of the nonam- 
blyopic eye of 29 of these children. 


MATERIALS AND METHODS 


Fifty-three consecutive cases of unilateral 
high myopia were selected from the Strabis- 
mus Clinic of the Wilmer Institute during the 
years 1965-69. The following criteria had to 
be met for inclusion in this study: (1) Each 
child was under the age of 13 years, and the 
first visit to the Wilmer Institute was the first 
time the child had been examined by an 
ophthalmologist. (2) Unilateral high myopia 
was present (i.e. a spherical equivalent of 
greater than —5.00 diopters in the myopic 





From the Wilmer Institute of Ophthalmology, 
the Johns Hopkins University School of Medicine 
and Hospital. Dr. Rosenthal’s current address is 
Division of Surgery, Walter Reed Army Institute 
of Research, Washington, D.C. This investigation 
was supported in part by Research Grant EY-00274 
and Training Grant 5TQ1-NB-05217 from the Na- 
tional Eye Institute. 

Reprint requests to Gunter K., von Noorden, 
M.D., the Wilmer Institute, the Johns Hopkins Hos- 
pital, 601 N. Broadway, Baltimore, Maryland 21205. 


eye. (3) A spherical equivalent ranging be- 
tween —Z.00 and +1.00 was present in the 
fellow eye. (4) A difference of more than 
—5.00 diopters existed between the spheri- 
cal equivalents of the two eyes. 

These children had a complete ophthalmo- 
logic and orthoptic workup prior to therapy. 
A cycloplegic retinoscopy was performed, 
under atropine for those children age seven 
years or younger, and using homatropine for 
those older than seven years. 

Of the 53 patients with unilateral high 
myopia, 29 were treated and available for 
follow-up examination. The other 24 had ei- 
ther organic amblyopia and no therapy was 
advised, or they were lost to follow-up. 
Therapy consisted of wearing glasses with 
the refractive error fully corrected, and full- 
time or part-time patching of the nonam- 
blyopic eye. The length of occlusion ranged 
from one month to one year. Longer periods 
of occlusion were used in patients who dem- 
onstrated improvement; whereas in those 
without improvement, therapy was discon- 
tinued early. In two patients, only glasses 
were worn; and since visual acuity improved 
spontaneously, occlusion was not instituted. 
Contact lenses were prescribed in selected 
cases when a significant improvement of vi- 
sual acuity had occurred. Strabismus surgery 
was performed when indicated after visual 
acuity had been improved. 


RESULTS 


CLINICAL FINDINGS 


Analysis of the clinical data in the 53 pa- 
tients revealed a number of interesting find- 
ings and correlations. 
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Fig. 1 (Rosenthal and von Noorden). Age of patients with unilateral high myopia at first examination. 


A study of laterality of the affected eye 
revealed that 29 of 53 (55%) had unilateral 
high myopia in the right eye, whereas the 
left eye was affected in 24 of 53 (45%) 
cases. These figures are in complete agree- 
ment with data reported by Cambiagegt.’ 

In 15 of 53 (28%) of the cases, a family 
history of strabismus was present. Of the 53 
children nine (or 17%) were born prema- 
turely. This is twice the reported incidence 
of prematurity in the general population.® 

Seven of the 53 (13%) had assorted con- 
genital genitourinary or orthopedic abnor- 
malities. These included undescended testes, 
hydrocele, phimosis, tibial torsion, and con- 
genital hip dislocation; but no single defect 
was consistently found. It is particularly in- 
teresting that three of the children were 
from pairs of fraternal twins, the other twin 
not being affected with unilateral high myo- 
pia. There were two half-sisters in one fam- 


\ 
ily who were affected, which tends to incrim- | 


inate a genetic basis in this family. 

Sixteen of the 53 (30%) were esotropic, 
the esotropia ranging from the small-angle 
type (of 5 prism diopters) to a large-angle 
of 70 prism diopters. Exotropia was present 
in 17 of 53 (32%) cases, ranging from 10 to 
60 prism diopters. Three of the 17 exotropic 
subjects had a divergence excess, with less 
deviation at near than at distance; a basic 
exotropia was present in the remaining 14 
patients. Twenty of 53 (38%) had no devia- 
tion on the cover test, but microstrabismus, 
as defined by Helveston and von Noorden,’ 
was present. 

Because gross strabismus was absent in 
almost 40% of the patients, unilateral high 
myopia was usually discovered later in life. 
Most of the patients included in this study . 
were seen at or after the age of six years 
(Fig. 1), and not until amblyopia was dis- 
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' TABLE 1 
RELATION OF VISUAL ACUITY BEFORE THERAPY TO DEGREE OF MYOPIA 











l Visual Acuity 
Diopters of Myopia - No. Patients 
<20/200 20/200-100 20/80 or better 
—5 to —10 9 (32%) 12 (43%) 7 (25%) 28 
—10 to — t5 -12 (67%) 5 (27%) - 1 (6%) 18 
4s 0 (0%) 0 (0%) 7 


7 (100%) 


covered during screening examinations in 
school. Most children seen by us at an earlier 
age had gross strabismus which led the par- 
ents to seek ophthalmologic consultation. 

A correlation of the degree of myopia 
with the best corrected visual acuity before 
therapy revealed that the severity of amblyo- 
pia corresponded to the amount of myopia 
(Table 1). In patients with —15 diopters or 
more of myopia the visual acuity was always 
less than 20/200. 
` On the other hand, there was no relation 
between the presence of manifest strabismus. 
and the degree of amblyopia. Several pa- 
tients with visual acuity of 20/100 or- less 
had no gross strabismus; however, several 
with only mild forms of amblyopia had vary- 
ing degrees of strabismus. Likewise, there 
was no relation between the incidence of 


strabismus and lower degrees of myopia (up > 


to —15 diopters) in the amblyopic eye. How- 
ever, when the myopia was greater than — 15 
diopters -the incidence of strabismus in- 
creased, 

Fundus anomalies occurred in seven 
(13%) of 53 cases, which excluded this sub- 
group from all further therapeutic efforts.?° 


These included posterior staphyloma (2), 


mild pigmentary changes of the posterior 
pole including the macular area (2), dense 
posterior polar cataract (1), and progressive 


TABLE 2 
EFFECT OF THERAPY ON VISUAL ACUITY 
Normal 
7/29 (24%) 


Unchanged 
7/29 (24%) 


Improved 
15/29 (52%) 


myopia with extensive pigmentary degener- 
ation of the macula (1). These abnormalities 
occurred almost exclusively in eyes with 
myopia greater than —12 diopters. 


RESULTS OF THERAPY 


The effect of therapy on visual acuity is 
shown in Table 2. In this and subsequent ta- 
bles visual acuity is listed as having re- 
mained “unchanged” when there was one 
line or less improvement on the Snellen 
chart, “improved” when there was at least 
two lines of improvement, and “normal” 
when visual acuity was 20/40 or better at the 
end of therapy. | 

The effect of therapy on binocular func- . 
tion is summarized in Table 3. Ten of 29 pa- 
tients treated had stereopsis. Of these, six 
had positive responses on the Fly test, 
whereas four patients gave three or more cor- 
rect responses out of nine on the Wirt stereo 
test. Of the 10 patients with stereopsis, only 
one had surgery performed. Nearly 60% (17 
/29) of those treated had gross peripheral 
fusion at the end of therapy; 10 of these 17 
patients also claimed superimposition on the 
amblyoscope, six having a fair-to-good fu- 
sional range. Two patients were too young to 
be tested on the amblyoscope, but both fused 
on the Worth 4-dot test at distance and near. 


TABLE 3 
EFFECT OF THERAPY ON BINOCULAR FUNCTIONS 


Gross Peripheral Fusion 
(Amblyoscope) 


17/29 (59%) 


Stereopsis l 
(Fiy or Wirt Stereo) 


10/29 (34%) 
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Fig. 2 (Rosenthal and von Noorden). Relation of therapeutic improvement in visual acuity with the age 
at which therapy was initiated. All 29 patients are represented. The number shown on each line indicates 


the length of patching in months. 


Thus, gross peripheral fusion was actually 
present after therapy in 19 of 29 patients. 
Only two of the 19 patients with gross pe- 
ripheral fusion had required surgery. Stere- 
opsis and peripheral fusion were absent in 
90% of this group before therapy was be- 
gun. 

As one may expect, children without man- 
ifest strabismus had a better prognosis for 
the development of binocular function than 
those with manifest strabismus. However, 
there was no correlation between the pres- 
ence of manifest strabismus and the degree 
of improvement in visual acuity. 

The most important factors in the re- 
sponse to therapy of unilateral high myopia 
are early diagnosis and quick institution of 
therapy. In Figure 2 the improvement in vi- 
sual acuity is correlated with the age at which 
therapy was initiated. Excellent visual acuity 
results were obtained in patients who were 
diagnosed and treated between the ages of 


two and four years. When therapy was 
started after the age of four or six, no dif- 
ference in results existed; results were simi- 
lar and uniformly poorer than in the first 
group: A summary of these data is shown in 
Table 4. 

Table 5 shows the relation of the degree 
of myopia to the therapeutic results. There is 
no difference between the —5 to — 10 diopter 
group and the —10 to —15 diopter group. 


TABLE 4 


RELATION OF VISUAL ACUITY AFTER THERAPY 
TO AGE AT WHICH THERAPY WAS INITIATED 


o Visual Acuity after Therapy 
Initiation =c 
(years) Unchanged Improved Normal 
Two to four — 3/7 4/7 
Four to six 2/6 3/6 1/6 
Six and over 5/16 9/16 2/16 
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Thus, only the presence of myopia of greater 
than —15 diopters appears virtually to pre- 
clude complete visual recovery, although 
some improvement was observed in one such 
patient. 

The prognosis can also be related to the 
pretreatment level of visual acuity (Table 
6). The best results occurred in patients with 


20/80 or better vision prior to therapy. No. 


difference existed in the results from those 
with vision of 20/100 or less. 

The children tolerated the glasses well, 
and no complaints caused by diplopia or an- 
iseikonia were encountered, even though sig- 
nificant differences of image size were mea- 
sured in some patients with the phase-dif- 
ference haploscope.*t Two patients were of 
special interest: visual acuity improved ‘in 
one from 20/200 to 20/50 and in the other 
from 20/70 to 20/40 after a period of opti- 
cal correction alone and without occlusion. 
This observation indicates that glasses 
should be worn for several weeks before 
subjecting the patient to occlusion, since the 
amblyopia may be at least partly caused by 
ametropia.*#78 

Improvement to a level of 20/40 or better, 
if it occurred, took place within six months 


of patching. After occlusion was discontinued 


the level of visual acuity remained the same 
in approximately one-half the cases; in the 
others, visual acuity decreased and further 
periods of patching were required, with 
equivalent improvement. Younger children 
had to be followed more carefully, as they 
were more likely to lose acuity after patching 
was discontinued, even when the eyes re- 


TABLE 5 


RELATION OF DEGREE OF MYOPIA TO VISUAL 
IMPROVEMENT WITH THERAPY 


Visual Acuity after Therapy 


Diopters 
op Myopia Unchanged Improved Normal 
—5 to —10 3/19 11/19 5/19 
—10 to —15 2/7 3/7 2/7 
>—15 2/3 1/3 — 
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| TABLE 6 


RELATION OF VISUAL ACUITY PRIOR TO THERAPY 
TO IMPROVEMENT OF VISION AFTER THERAPY 


Visual Acuity Visual Acuity after Therapy 
Pror to aoee e 
Unchanged Improved Normal 


Therapy 
20/80 or better — 1/5 4/5 
20/200-20/100 2/9 6/9 1/9 
5/15 8/15 2/15 


<20/200 


mained straight and there were various de- 
grees of binocular cooperation. 

In order to overcome the aniseikonia and 
achieve optimal optical correction, a contact 
lens was prescribed in 11 cases. Only one 
child was unable to tolerate the lens. Toler- 
ance was excellent in the others, in whom 
ages ranged from three to 11 years. All pa- 
tients wearing contact lenses have main- 
tained normal binocular vision, or binocular 
functions were better than with glasses. In 
most instances, visual acuity has remained in 
the 20/30 to 20/50 range, occasionally re- 
quiring intermittent patching for brief peri- 
ods of time. 

The following three case reports illustrate 
the value of energetic and persistent therapy 
in patients with unilateral high myopia. 


CASE REPORTS 


Case 1—This case shows that good visual acuity 

and binocular cooperation may occasionally be ob- 
tained by adequate optical correction alone, with- 
out patching. . 
_ First examination was at age seven and one- 
half years. Atropine retinoscopy, RE: 0.25 sph. D 
-+ 0.50 cyl. ax. 90, LE: —9.00 sph. Z -+ 3.00 cyl. ax. 
9). Visual acuity, RE: 20/25, LE: 20/100-200. 
Glasses were prescribed. Three months later the 
vision in the myopic eye was 20/70-100. Two and 
one-half years later vision had improved to 20/70 
Æ 1 in the left eye. Four months later the visual 
acuity in the left eye was 20/60 — 2 with a new 
correction (—10.00 sph. © + 3.00 cyl. ax. 90). A 
contact lens was given. Vision has remained at a 
20/50-20/60 level and the patient is orthophoric 
at distance and near; he has foveal fixation on the 
visuscope and 7/9 correct on stereo testing. . 

Case 2—This case demonstrates the combined ap- 
proach using patching, surgery, and contact lens. 
First examination was at age four years. Atropine 
retinoscopy: RE: —050 sph, LE: ~12.00 sph. 
Visual acuity, with correction was RE: 20/20, LE: 
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10/200. Glasses were prescribed, with occlusion ( full- 
time) for the right eye. Three months later, visual 
acuity was RE: 20/70, LE: 20/100. Prism cover 
test: 45 prism diopters of exotropia at distance, 25 
prism diopters of exotropia at near with correction; 
the exotropia increased in upward gaze. In view of 
the occlusion amblyopia in the right eye, this eye 
was patched only on alternate days. One month later: 
visual acuity.in both eyes was 20/50. An exotropia 
of the divergence-excess type with a V-pattern was 
still present. The following month the patient under- 
went lateral rectus recessions of 5 mm with upward 
displacement of one muscle-width in both eyes; 
patching of the right eye was continued.. Six weeks 
later, visual acuity was 20/40 -+ 2 in both eyes. The 
patient was orthophoric at distance and near and had 
gross peripheral fusion on the amblyoscope. A con- 
tact lens was prescribed. Three months later, vision 
was 20/50 in both eyes with the contact lens and 
subsequently decreased to 20/200. The right eye was 
again constantly patched, and visual acuity in the 
left eye returned to 20/40 after three months. The 
child is now seven years old, orthophoric, and has 
maintained 20/40 vision in both eyes with the con- 
tact lens without further therapy for the past year. 

Case 3—This case shows the results of therapy in 
one of two half-sisters, both having unilateral high 
myopia. The second half-sister responded equally 
well to therapy. 

First examination was at age three and one-half 
years. Atropine retinoscopy, RE: —13.25 sph. D + 
2.25 cyl. ax. 160, LE: —0.75 sph. D + 0.75 cyl. ax. 
180. Visual acuity, with correction was RE: 20/200, 
LE: 20/30. Patching of the left eye was started 
after glasses were obtained. Five months later, vision 
was 20/40 -+ in the right eye and 20/30 in the left 
eye on the linear “E” chart. The patient fused on 
the Worth 4-dot test at near and had a good stereo- 
scopic response on the Fly test. A contact lens was 
prescribed. Four months later, vision in the right eye 
was 20/70 and patching of the left eye was re- 
sumed ; two weeks later, vision was 20/40 in the right 
eye. The patient was orthophoric at distance and 
near, fused the Worth 4-dot at distance and near, 
and had good stereopsis on the Fly. 


DISCUSSION 


Strabismus was present in 33 of 53 pa- 
tients with unilateral high myopia. When 
unilateral high myopia is associated with 
strabismus the question arises as to whether 
the amblyopia is caused by anisometropia, 
strabismus, or perhaps a combination of 
both. The degree of amblyopia and the rate 
of improvement in our patients could not be 
correlated with the presence or absence of 
strabismus, Thus, it appears that anisome- 
tropia is the primary cause for the develop- 
ment of amblyopia, and that the occurrence 
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of strabismus in patients with unilateral high 
myopia does not produce an additional am- 
blyopiogenic factor that may further limit 
the chances for recovery. Since many pa- 
tients in this study who were without gross 
strabismus but with amblyopia did not re- 
ceive medical attention until of school age, 
the need for routine testing of visual acuity 
of preschool children, as previously advo- 
cated by Jackson,}* is emphasized. Our data 
show that early detection and therapy be- 
tween the ages of two and four years leads 
to partial or complete recovery of visual acu- 
ity in the unilateral high myope with amblyo- 
pia. Until all children have a complete eye 
examination between two and four years of 
age, this condition will usually continue to go 
unnoticed until the patient has passed the op- 
timal age for therapy. The absence of a 
warning sign such as gross strabismus in 
many of these children makes this condition 
especially susceptible to neglect. 

Using the conventional approach of full 
correction and occlusion therapy of the non- 
amblyopic eye, our therapeutic results com- 
pare favorably with those of Priestley,® who 
reported only 3/21 (15%) of cases as show- 
ing marked improvement of visual acuity 
and some degree of binocularity after pleop- 
tic therapy. 

The use of a contact lens in the treatment 
of unilateral high myopia has been advocated 
by several authors.® 1516 We can confirm the 
value of the lens in maintaining good binocu- 
lar cooperation and good visual acuity. Age 
is not a limiting factor; with good parental 
supervision a child three to five years old 
usually tolerates the lens well. In addition to 
the optic advantage of the contact lens, the 
cosmetic defect of a high minus spectacle 
lens and difficulties caused by tilting of the 
glasses due to the excessive weight of the 
high minus lens are avoided. 


SUMMARY 


Fifty-nine cases of unilateral high myopia 
with amblyopia were studied. Strabismus oc- 
curred in 62% ; esotropia and extropia were 
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equally distributed. The degree of myopia 
was related to the severity of amblyopia. 

Ocular disease precluding therapeutic at- 
tempts occurred in 13%. Therapy with 
glasses and/or patching resulted in improve- 
ment of visual acuity and the status of binoc- 
ular vision in 25% of the 29 cases treated. 
The degree of improvement could be corre- 
lated with the age at therapy, the milder de- 
grees of amblyopia, and with myopia of less 
than —15 diopters. The presence or absence 
of strabismus did not influence the results of 
amblyopia therapy. 

Early visual screening of all preschool 
children is urged to detect unilateral high re- 
fractive errors at an age when significant 
improvement, or even normalization, of vi- 
sual acuity is possible. 
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OPHTHALMIC MINIATURE 


When most I wink, then do mine eyes best see, 
For all the day they view things unrespected ; 
But when I sleep, in dreams they look on thee, 
And darkly bright, are bright in dark directed. 
Then thou, whose shadow shadows doth make bright, 
How would thy shadow’s form form happy show 
To the clear day with thy much clearer light, 
When to unseeing eyes thy shade shines so ! 
How would, I say, mine eyes be blessed made 
By looking on thee in the living day, 
When in dead night thy fair imperfect shade 
Through heavy sleep on sightless eyes doth stay | 
All days are nights to see till I see thee, 
And nights bright days when dreams do show thee me. 


Shakespeare's Sonnets. Edward Bliss Reed (ed.) 
New Haven, Yale University Press, 1923, p. 22. 


INTRAOCULAR PRESSURE CHANGES IN NORMAL SUBJECTS AND 
THE ADHESIVE MUSCLE SYNDROME 


Ropert J. Zappa, M.D., Jan Z. WinxeLMAN, M.D., anb ANpREW J. Gay, M.D. 
St. Louis, Missouri 


The forced duction test is a necessary di- 
agnostic step in patients with limitation of 
ocular movement. The test, however, may be 
painful and if the adhesions are few the test 
is difficult to interpret. For these reasons we 
have looked for another method of evaluat- 
ing patients with suspected adhesive muscle 
disease. 

The variation of intraocular pressure with 
the position of the eyes in endocrine exoph- 
thalmos was first recognized by Wessely.* 
This finding was recorded by several other 
authors, but without explanation of its sig- 
nificance. In 1958, Braley,? describing malig- 
nant exophthalmos, noted that intraocular 
pressure measurements increased on upward 
gaze and decreased on downward gaze. He 
concluded that these pressure elevations 
were useful in differentiating thyrotropic ex- 
ophthalmos from thyrotoxic exophthalmos. 


Pohjanpelto, in a comprehensive review 


of thyroid-related exophthalmos, noted that 
if ophthalmoplegia accompanied exophthal- 
mos a pressure elevation would be obtained 
if the patient attempted to look up, but that 
if the pressures were measured five to 10 de- 
grees below the median level the results were 
distinctly lower. 

We have utilized the increase in intraocu- 
lar pressure which occurs in restricted up- 
ward gaze to diagnose the presence of adhe- 
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sions, and have correlated the extent of this 
intraocular pressure rise with the forced 
duction test and findings at surgery. 


MATERIALS AND METHODS 


The following categories of patients were 
studied: Group 1 consisted of normal sub- 
jects. Group 2 consisted of patients with con- 
genital heterotropias, neurologic muscle pal- 
sies, and glaucoma. Group 3 consisted of pa- 
tients with adhesive muscle syndromes, in- 
cluding those with orbital floor fracture, or- 
bital myositis, and thyroid exophthalmos. 

Each patient underwent a complete eye 


examination including forced duction tests 


and exophthalmometer readings. In addition, 
applanation tensions were taken in the usual 
fashion with the Haag Streit 900 slit lamp 
and applanation tonometer and the eyes in 
primary position; and the pressure was then 
measured with the patient looking 15 degrees 
up, and 15 degrees down. The 15-degree ec- 
centricity was chosen because the tonometer 
head could still be applied to the peripheral 
cornea and readable mire patterns could still 
be obtained. Several of our patients were in- 
capable of elevating or depressing one or 
both eyes. When the opposite eye could ro- 
tate vertically, its movement was used to in- 
dicate the amount of movement in the re- 
stricted eye. If movement of both eyes was 
restricted, the pressure was taken while the 
patient attempted vertical movement. 


RESULTS 
Group 1—Fifty-four normal eyes were 
examined. The average change in pressure 
from primary to upward gaze was +0.38 mm 
Hg, with a range of —1 mm Hg to +2 mm 
Hg and a standard deviation of +0.8 mm Hg. 
The average change in pressure from pri- 


mary position to downward gaze was —0.34 
Hg with a range of +1 mm Hg to —3 mm 
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Hg and a standard deviation of +0,9 mm Hg 
(Fig. 1). 

_ Group 2—In order to determine whether 
-other ocular conditions affected the pressure 
change from primary to upward gaze, the 
following groups were studied (Fig. 2): 

_ 1. Ten eyes of patients with heterotropia. 
This group included two patients with hyper- 
ropia, one patient with skew deviation, and 
two patients with esotropia. The average 
pressure change in this group from primary 
o upward gaze was +0.625 mm Hg with a 
ange of 0 mm Hg to +2 mm Hg. 

2. Sixteen eyes of patients with sudden on- 
et of extraocular muscle palsy. The etiology 
‘these palsies was vascular or demyelinat- 
x in all cases. The average change in pres- 
re from primary to upward gaze in this 
oup was +0.75 mm Hg with a range of 
ım Hg to +2mm Hg. 

3. Ten eyes of patients with glaucoma and 
-intraocular pressures ranging from 24 mm 
- Hg to 36 mm Hg. The average pressure 
-change was +0.33 mm Hg with a range of 
< 0mm Hgto+1 mm Hg. 

-These results indicate that none of these 
nditions affect intraocular pressure mea- 
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Fig. 2 (Zappia, Winkelman, and Gay). Pressure 
change from primary to 15 degree upgaze in 10 
eyes with heterotropia, 16 eyes with neurologic dip- 
lopia, 10 eyes with elevated intraocular pressure, 
four eyes with blowout fracture, and two eyes with 
muscle entrapment. 


surements taken at the 15-degree upward 
gaze position. 

Group 3—Six patients with X-ray evi- 
dence of fracture of the floor of the orbit 
were studied (Fig. 2). In four patients, the 
forced duction test was negative or equivocal. 
The average rise in intraocular pressure from 
primary to upward gaze was +0.75 mm Hg 
with a range of 0 to +3 mm Hg. The fifth 
and sixth patients had positive forced duction 
tests and pressure elevations of +10 mm Hg 
and +7 mm Hg, respectively, from primary 
to upward gaze, Surgical exploration of these 
six patients confirmed our finding of entrap- 
ment in only the two patients with positive 
pressure tests. 

Five patients were considered to have 
orbital myositis on the basis of unilateral ex- 
ophthalmos, limitation of extraocular move- 
ment, positive forced duction tests, and nega- 
tive thyroid workups (Fig. 3). The average 
pressure change from primary to upward 
position in the uninvolved eyes was +0.75 
mm Hg with a range of 0 to +3 mm Hg, 
while the average pressure change in the in- 
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CHANGE IN PRESSURE (mm Hg) 


NORMALS SEYES S EYES 20 EYES 10 EYES 
0.38mm Unin- Involved Thyroid, Thyroid 
volved with No with 
with Orbital Myopathy Myopathy 
Orbital Myositis 2.95mm 8.8mm 
Myositis 8.2mm 
1.00 mm 


Fig, 3 (Zappia, Winkelman, and Gay). Pressure 
change from primary to 15 degree upgaze in pa- 
tients with orbital myositis and thyroid disease. The 
uninvolved eyes are compared to eyes with positive 
forced duction tests. 


volved eyes was +8.2 mm Hg with a range 
of +6mm Hg to +9 mm Hg. Subsequently, 
two of these patients responded to steroid 
therapy, with improvement in the forced duc- 
tion test and normalization of the pressure 
difference from primary to the 15-degree up- 
ward position. 

Fifteen patients with thyroid exophthalmos 
were studied (Fig. 3). Twenty eyes were 
considered to have a full range of motion of 
extraocular muscles and negative forced duc- 
tion tests. The average intraocular pressure 
change from primary to upward position in 
this group was +2.95 mm Hg with a range 
of 0 to +5 mm Hg. Seven of these 20 eyes, 
or 35%, had a pressure rise of +3 mm Hg 
or greater. Ten eyes had limitation of extra- 
ocular movement and positive forced duction 
tests. Analysis of these 10 eyes showed an 
average increase in intraocular pressure of 
4+-8.8 mm Hg with a range of +5 mm Hg to 
+11mm Hg. 
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COMMENT 


The forced duction test, with all its disad- 
vantages, has long been the indispensable 
clinical test in patients suspected of having 
the adhesive muscle syndrome. Modifica- 
tions, such as the use of a muscle hook in the 
cul-de-sac and the use of suction combined 
with a force transducer* have failed to over- 
come its unwieldiness and imprecision. For 
this reason, we sought a method of differen- 
tiating the adhesive muscle syndrome that 
would be reliable and easily performed. 

Especially in thyroid exophthalmos, it has 
been well recognized for many years that if 
the patients direct their eyes opposite to 
muscle adhesions, there occurs a “false” rise 
in intraocular pressure. By taking advan- 
tage of this rise in pressure, the 15-degree 
eccentric pressure test as described here was 
devised as a method of diagnosis. 

In normal patients and in patients with ei- 
ther congenital heterotropies, glaucoma, or 
neurologic muscle palsies, the rise in intraoc- 
ular pressure when the eyes moved from pri- 
mary position to 15 degree of upward gaze 
ranged from 0 to2 mm Hg. 

In contrast, patients with orbital myositis, 
orbital floor fractures with entrapment, and 
thyroid ophthalmoplegia developed an in- 
crease in intraocular pressure ranging from 
greater than 3 mm Hg to 11 mm Hg—obvi- 
ously, a significantly different result from 
that obtained in patients without adhesions. 

In six patients with orbital floor fractures 
(all of them surgically explored), the pres- 
sure test correctly identified the two with en- 
trapment. In these two patients, the intraoc- 
ular pressure rose 7 mm Hg and 10 mm Hg, 
respectively; whereas, in the four without 
entrapment, the pressure rose from 0 to 3 
mm Hg. 

It was of interest that in one-third of the 
eyes of patients with thyroid ophthalmople- 
gia in one eye, the opposite eye—which clini- 
cally had no limitation of motion and nega- 
tive forced ductions—showed a rise of 3 mm 
Hg or more, indicating, we believe, that the 
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"pressure test is more sensitive than forced 
* ductions in detecting milder forms of muscle 
“involvement. In contrast to this finding, in 
_the patients with unilateral ophthalmoplegia 
-secondary to orbital myositis, the clinically 
uinvolved eye showed no significant rise in 
` intraocular pressure. 

<- Since the diagnosis of ophthalmoplegia 
` secondary to myositis and thyroid disease is 
_ often confusing, the pressure rise, or lack of 
it, in the eye without paralysis could be a 
“useful test to help differentiate these two 
forms of the orbital adhesion syndrome. 

Furthermore, although we have not had the 
opportunity to follow all of these patients 
with adhesions, in several an improvement 
the- pressure test (that is, less rise in 
traocular pressure in upward gaze) pre- 
ceded and correlated with clinical improve- 
“ment in the ophthalmoplegia. Thus, it is sug- 

ge ted. th a the pressure test could be another 
‘parameter 1 to follow in the clinical course of 

these diseases. 

In conclusion, using the pressure test de- 
scribed, we found a rise in intraocular pres- 
‘sure of greater than 3 mm Hg to be diagnos- 
tic of the muscle adhesion syndrome. The in- 
‘creased sensitivity, ease of performance, and 

E bility of this test make it the test of choice 
in diagnosing and following patients with 
suspected orbital adhesions. 
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SUMMARY 


In 54 eyes of normal subjects, applanation 
measurements of intraocular pressure show 
a slight increase when readings are taken in 
primary position and then repeated with 
gaze directed 15 degrees upward from the 
primary position. In these normal subjects, 
this increase is 2 mm Hg or less in all in- 
stances. Similarly, patients with congenital 
heterotropias, neurologic muscle palsies, and 
glaucoma, failed to develop any significant 
rise in intraocular pressure on upward gaze. 

In patients with limitation of upward gaze 


due to thyroid disease, orbital myositis, or ~ 
muscular entrapment, the increase in intra- 


ocular pressure on 15-degree upward gaze is — 
3 mm Hg or more. Thus, the pressure test de- 
scribed is highly reliable in the diagnosis of 
the adhesive muscle disorders named. Its 
ease of performance and greater sensitivity | 
make this test preferable to the method of 

forced ductions. 
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SUBSCLERAL SCLERECTOMY: A DOUBLE-FLAP OPERATION 
FOR GLAUCOMA 


Barry F. Smitu, M.D., Harvey Scuuster, M.D., AND Boyp SEIDENBERG, M.D. 
New York, New York 


Vasco’ recently reported encouraging re- 
sults in 50 glaucoma patients operated on by 
a modification of posterior lip sclerectomy. 
In this procedure, called subscleral sclerec- 
tomy, the sclerectomy is placed under a pro- 
tective lamellar scleral flap which is then 
covered by a limbal-based conjunctival flap. 
The use of double flaps, although previously 
reported,?* distinguishes subscleral sclerec- 
tomy from most other filtering operations in 
current use. 

Vasco’s series included most varieties of 
glaucoma and of the 50 patients, 46 were re- 
ported as responding completely to surgery 
with only four requiring additional medica- 
tions or reoperation. 

These successful results prompted our 
group to employ this procedure on 21 eyes of 
14 patients with medically uncontrollable 
glaucoma, 

TECHNIQUE 


A bridle suture is passed under the inser- 
tion of the superior rectus muscle and the 
globe rotated downward. A crescentic inci- 
sion through conjunctiva and Tenon’s cap- 
sule is made as far superiorly as possible 
from the cornea and extended for 15 to 20 
mm parallel to the limbus. The location of 
this incision and its length may be modified 
considerably depending on the condition of 
the globe. 

This conjoined flap of conjunctiva and 
Tenon’s capsule is undermined down to the 
corneal margin for a scleral exposure of at 
least 9 mm at the limbus. Hemostasis 1s 
maintained by application of cautery to the 
episcleral and limbal plexuses as necessary. 

A nearly semicircular lamellar scleral flap, 
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Fig. 1 (Smith, Schuster, and Seidenberg). Re- 
flection of conjoined flap down to the limbus and 
outline of semicircular lamellar scleral flap. Note 
that the incision for the scleral flap begins and ends 
1 mm from the limbus and arches to a point ap- 
proximately 3 to 4 mm from the cornea in the 12 
o'clock meridian. (Surgeon’s view.) 


hinged at the limbus, is now created in the 
superior quadrant. The incision for this flap 
is 0.3 mm in depth and should outline a cres- 
cent beginning and ending 1 mm from the 
superior corneal limbus and arching to a 
point 3 to 4 mm from the limbus in the 12 
o’clock meridian. The base of this flap will 
vary from 6 to 8 mm in length (Fig. 1). 

Lamellar dissection of this flap is accom- 
plished with a corneal knife and extended 
1.5 mm anteriorly into clear cornea. The la- 
mellar corneal dissection should be suffi- 
ciently wide to allow for a 3 to 4 mm inci- 
sion to be made into the anterior chamber. 
The anterior chamber is entered with razor 
blade knife approximately 0.5 mm anterior 
to the limbus in clear cornea and the wound 
enlarged with corneo-scleral scissors as 
needed (Fig. 2). 

A 2 mm wide corneoscleral punch (Holth) 
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SUBCONJUNETIVAL 
SPACE — 
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Fig. 6 (Smith, Schuster, and Seidenberg). Sche- 
matic sagittal section. Replacement of superficial 
corneoscleral flap to its bed without suturing. Pro- 
tection of the sclerectomy aperture by the scleral 
flap. Closure of conjunctiva and Tenon’s capsule. 
Peripheral iridectomy. Arrows indicate passage of 
aqueous from anterior and posterior chamber 
through sclerectomy aperture, under the scleral flap, 
and into the subconjunctival space. 


Tenon’s capsule can be closed with either a 
continuous silk suture tied on either end or 
with interrupted absorbable material (Figs. 
5 and 6). 

Atropine 1% solution and a combination 
corticosteroid-antibiotic ointment are in- 
stilled and an eye pad lightly affixed. Mydri- 
atics and corticosteroid-antibiotic drops are 
continued until the anterior chamber reaction 
subsides, If a running suture is used, it may 
be removed in two to three weeks. 


RESULTS 


Following subscleral sclerectomy, glau- 
coma was controlled in all 21 eyes of the 14 
patients (Table 1); 12 patients were cured 
by the operation alone while two required 
additional medications. 

The surgically cured group (total of 18 
eyes) represented a variety of glaucoma 
types, a wide range of ages, and an even sex 
distribution. Eight of these patients were 
white and four were black. In this cured 
group only one individual had previously 
been operated for glaucoma. 

The two patients (three eyes) who needed 
medication in addition to surgery repre- 
sented more complicated cases and require 
special mention. Both of these patients were 
white men. 
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CASE REPORTS 


Case 5—This man (W.E.) had open-angle glau- 
coma in both eyes that was poorly controlled on 
medicine in addition to bilateral thermal sclerectomy. 
Subscleral sclerectomies were performed in both 
eyes and tension was well maintained for a nine- 
month period, When intraocular pressure became 
elevated again following cataract extractions, pilo- 
carpine 4% and acetazolamide were required. 

Case 6—This patient (W. D.) had had eight 
previous operations for aphakic glaucoma compli- 
cated by the presence of intraocular foreign bodies 
(shrapnel). His conjunctiva and sclera were so 
badly scarred that dissection for subscleral sclerec- 
tomy was extremely difficult. Postoperatively one 
drop of echothiophate iodide 1/4% was required to 
maintain pressure at normal levels, 


DISCUSSION 


Subsceral sclerectomy, like most other fil- 
tering procedures, depends on formation of 
a conjunctival bleb. Patency of the sclerec- 
tomy, with aqueous freely accessible to the 
subconjunctival space, is therefore a prere- 
quisite for its success. Fortunately, the de- 
sign of this operation helps maintain the 
open fistula required for adequate bleb for- 
mation. 

The sclerectomy aperture is well protected 
by an overlying firm corneoscleral lamella 
instead of loose conjunctiva as in many 
conventional filtering procedures, Tenon’s 
capsule and conjunctiva cannot become 
drawn as plugs into the operative fistula. 
This avoids conjunctival adherence to the 
edges of the sclerectomy opening which is 
one of the major causes of post-operative 
failure in filtering surgery.* 

The scleral flap, hinged as it is on the cor- 
neal side of the limbus, also permits the ante- 
rior chamber incision to be made well within 
clear cornea. There are many advantages to 
this approach. Since fewer vessels of the 
limbal plexus are cut, hemostasis is im- 
proved. Anterior placement of the incision 
also reduces potential damage to the equator 
of the lens in phakic eyes. Blockage of the 
operative fistula by a swollen, traumatized, 
lens is therefore less likely to occur. Ante- 


* 


ra 


rior placement also allows an adequate block | 


of corneoscleral tissue to be excised by 
punch sclerectomy with less chance of dam- 7 
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age to the ciliary body. One further advan- 
tage is that the site of the anterior chamber 
incision is no longer restricted by the limits 
-set by a conventional limbal-based flap. Since 
: “long subscleral and lamellar corneal ap- 
‘proach is used before incising into the ante- 
rior chamber, the complication of buttonhol- 
ing conjunctiva at the limbus is minimized. 

_ The broad design of the scleral flap fur- 
ler assists formation of a conjunctival bleb. 
xiting through the sclerectomy can 
to the subconjunctival space 
along a crescentic pathway outlined by the 
scleral flap. There are therefore many loci 
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available for potential drainage and bleb for- 
mation. Although pre- and postoperative to- 
nographies were not available for all cases, 
the findings in patients F. C., D. C., and J. 
S. are considered significant. The adequacy 
of drainage is reflected in the following to- 
nography readings. Preoperative facilities of 
0.06, 0.08, 0.13, 0.11, and 0.10 were im- 
proved to 0.24, 0.28, 0.25, 0.28, and 0.30 
following surgery. 

One further advantage of the scleral flap 
is that it does not become adherent to its bed. 
This may be due to the mechanical separa- 
tion provided by a continuous flow of aque- 
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ous or because the inhibitory effect of aque- 
ous on the growth of fibroblasts*® may pre- 
vent scar formation. 

Clinically by the fourth or fifth postopera- 
tive day, a medium to large conjunctival bleb 
appears several millimeters from the limbus. 
This is an area well concealed by the upper 
eyelid and covered by thick conjunctiva and 
Tenon’s capsule. In this protected position, 
late bleb thinning, rupture, or infection is 
less likely to occur. If bleb formation ap- 
pears delayed or smaller than anticipated, 
gentle massage either over the bleb or from 
below, with the eyelids closed, often helps 
maintain patency of the sclerostomy.’ 


SuM MARY 


Subscleral sclerectomy, a modification of 
posterior lip punch sclerectomy, was success- 
fully employed in 21 eyes of 14 patients with 
medically unmanageable glaucoma; 12 pa- 
tients were cured by operation alone; two 
patients required additional medication. 

In this double-flap procedure, which de- 
pends on formation of a conjunctival bleb, a 
broad limbal-based conjunctival flap is un- 
dermined down to the corneal margin. A 
semicircular lamellar scleral flap is created 
and lamellar dissection is continued anteri- 
orly 1.5 mm into clear corneal stroma. With 
the corneoscleral flap retracted, an incision is 
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made into the anterior chamber within clear 
cornea 0.5 mm anterior to the limbus. Poste- 
rior lip punch sclerectomy is then performed. 
The corneoscleral flap is replaced but not su- 
tured to its underlying bed. The conjunctival 
flap is then drawn up and securely sutured. 

Apparent advantages of this operation are 
a reduction in postoperative adhesion forma- 
tion, less chance of injury to the ciliary body 
or damage to the lens in phakic eyes, im- 
proved hemostasis, and a more favorably sit- 
uated and consistent conjunctival bleb. 
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oe Since Goldmann introduced the applana- 


-MECHANICAL STERILIZATION OF THE APPLANATION TONOMETER 


Part 1. BACTERIAL STUDY 


Joun M. Corroy, M.D., AnD KENNETH A. Borcuarpt, Pu. D. 
San Francisco, California 


= tion tonometer in 1955,12 it has become the 
< clinical standard for measurement of intra- 
-ocular pressure. Yet the plastic prism cannot 
- be heat sterilized, and certain germicides 
cause permanent surface changes in the me- 
< thyl-methacrylate. Detergents and wetting 





` -solutions may affect accuracy by altering the 
-capillary attraction between precorneal tear 
— film and prism edge. 

The manufacturer? recommends wiping 








the tonometer with cotton moistened with 


< phenylmercuric borate 1:32,000 (Merfene). 
Asa safeguard in suspected ocular infection, 
< the prism may be soaked for 15 minutes in 
9% aqueous formaldehyde (Formalin), then 


carefully rinsed. Recently, Thomsen and 
Norn‘ have developed an ultraviolet radia- 
tion device, which is especially effective 


when combined with germicidal immersion. 


Shapiro® has suggested wrapping the prism 


_ tip in transparent strips of ultrathin, dispos- 
able plastic household film (Handi-Wrap). 

| Prolonged immersion of the applanation 
-prism in a variety of disinfectants will kill 
all pathogenic bacteria and probably viruses, 
but such methods are impractical in routine 
| use. Many clinicians simply wipe the tonom- 
eter tip with a recommended germicide, yet 
the ability of any chemical to produce death 


of an organism depends upon a specific pe- 


riod of contact, usually not less than five 
‘minutes. Norn and Thomsen? showed that 
“wiping of the prism had no definite bacteri- 
cidal effect. 


For this reason, some clinicians have dis- 
pensed with germicidal wiping, relying en- 
From the Department of Ophthalmology (Dr. 
Corboy) and the Department of Microbiology (Dr. 





Borchardt), USPHS Hospital, San Francisco, Cal- 


ifornia, 
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tirely upon mechanical decontamination. 
They argue that the polished surfaces of the 
prism tip are admirably suited to purely me- 


chanical cleansing. In some clinics the tip is 
washed with an irrigating solution, water, or = 
saline, and dried with tissues. In others, the 
tip is simply wiped with wet cotton and = 


dried. Apparently, no formal study has been 
made of the effectiveness of such practices. 


MATERIALS AND METHODS 


Contamination of the tonometer prism— 
The applanating tip of the Goldmann tonom- 
eter prism was dipped 2 mm into brain-heart 
infusion broth medium (BHI) containing 


not less than 2.5 X 10° organisms/ml of eio o 
ther Pseudomonas aeruginosa or Staphylo- 


coccus aureus. Excess broth was shaken off. 
Organisms adhering to the tip were counted — 
by streaking a nutrient agar plate. 

Decontamination of the tonometer prism 
—Germicide soak was compared with flush- 
ing and drying, with wet wiping and drying, 
and with dry wiping alone. The germi- 
cide soak was as follows: The contaminated 
prism was submerged for 10 minutes at 
room temperature in 5% aqueous formal- 
dehyde. It was then removed, and excess so- 
lution shaken off. Inoculations were made on 
agar by the method described below. This 
was performed 20 times. 

Flushing and drying was performed by 
the following method: The contaminated tip 
was held for five seconds under running tap 
water at 25°C, then vigorously dried with 
commercial facial tissues. Agar inoculations 
were made. This was repeated 100 times. 

Wet wiping and drying were performed 
by the following method: The contaminated 
tip was wiped carefully with two surfaces of 
a clean cotton ball soaked with sterile saline, 
then dried with tissues. Agar inoculations 
were made, This was repeated 150 times. 
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Dry wiping was performed by the follow- 
ing method: The contaminated tip was 
wiped repeatedly with tissues. No water was 
employed. Direct agar inoculations were 
then made. This was repeated 100 times. 

Bacterial analysis of the tonometer prism 
——Following contamination (controls) and 
decontamination treatments, the prism tip 
was pressed against the surface of a 5% 
sheep blood agar plate (SBAP), and 
streaked in a concentric spiral to the center. 
The plates were incubated at 37°C for 24 
hours, Colonies were identified and counted. 
Occasionally nutrient agar plates and liquid 
BHI medium were substituted for SBAP, 
with identical results. 


RESULTS 


Controls showed the contaminated tonom- 
eter tip retained from 3.2 X 10% to 3.5 X 
10° organisms (mean 3.4 X 10°) (Table 1). 
Results of decontamination are as follows: 

Germicide soak—Soaking the prism tip in 
formalin for 10 minutes rendered the tonom- 
eter free of bacteria in 20 trials. 

Flushing and drying—Flushing the con- 
taminated tip with tap water and drying with 
tissues rendered it free of organisms in 100 
trials. 

Wet wiping and drying—Wiping the con- 
taminated tip with saline-soaked cotton, 
followed by drying with tissue, rendered it 
free of organisms in 150 trials. 

Dry wiping—Drying the contaminated tip 


TABLE 1 


COMPARATIVE DECONTAMINATION OF TONOMETER 
PRISM CONTAMINATED WITH Ps. AERUGINOSA 
AND S. AUREUS 








Percent Mean No. 





Method Trials Showing of 

Growth Colonies 

si cae R ta a as 

Formalin immersion 20 0% 0 

Flushing and drying 100 0% 0 

Wet wiping and drying 150 0% 0 

Dry wiping 100 3% 153 

No treatment 35 100% 3,400 
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with tissues alone rendered it free of bacte- A 


ria in 97 of 100 trials. Three positive cul- 
tures were obtained (1-2 colonies each). 
Discussion 

The applanating tip of Goldmann’s to- 
nometer was contaminated with an average 
of 3400 pathogenic bacteria, and subjected to 
chemical and mechanical treatment. The 
effectiveness of prolonged immersion in for- 
malin was confirmed. No attempt was made 
to separate the germicidal effect during im- 
mersion of the prism from the effect of re- 
sidual germicide transferred from tonometer _ 
to agar during streaking. We do not feel this . 
factor is significant, however. 

Succeeding parts of this study demon- 
strated the surprising effectiveness of me- 
chanical treatment in rendering a heavily 
contaminated tonometer consistently free of 
pathogens. After the prism had been flushed 
with tap water and vigorously dried with fa- 
cial tissue, we could not isolate viable orga- 
nisms, either by rubbing an agar surface, or 
rinsing with nutrient medium. The same was 
true after contaminated prisms were wiped 
carefully with saline-soaked cotton balls and 
briskly rubbed dry with tissues. i 

We then attempted to determine the limits 
of mechanical cleansing. The prism tip was 
dipped in broth culture and simply wiped re- 
peatedly with tissues. Even this method was 
unexpectedly successful, considering the 
thousands of organisms on the tip prior to 
wiping. Only three of 100 trials were posi- 
tive; each yielded only one or two colonies. 
Nevertheless, dry-wiping alone was less 
effective in removing the quantities of bacte- 
ria employed. 

It is interesting to speculate on the slightly 
superior results achieved when water is used 
prior to dry wiping. Perhaps its solvent ac- 
tion facilitates dislodgement of the orga- 
nisms adhering to the plastic. In any case, 
wiping the prism with a wet cotton ball is 
not inferior to flushing it with water, and 
has the advantage of not requiring removal 
of the prism or tonometer from the slit lamp. 


.. 
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SUMMARY 





Goldmann’s applanation tonometer may be 
-sterilized by germicidal immersion, although 
` some disinfectants are unsuitable because of 
effects on the prism or the accuracy of to- 
< nometry. 
© Rinsing the prism with flowing water or 
rubbing its tip with wet cotton, followed by 
_ repeated wiping with tissues, is an effective, 
- practical method of routine cleansing. In 
-tests of prisms heavily contaminated with 
pathogenic bacteria, this method was as 
ective as prolonged germicidal immersion. 
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_ MECHANICAL STERILIZATION OF THE APPLANATION TONOMETER 


Part 2. VIRAL STUDY 


Jouw M. Cornoy, M.D., CHARLES R. GOUCHER, Pu.D., anp CaroLE A. Parnes, M.S. 


San Francisco, California 


Mechanical cleansing of the plastic appla- 
nating tip of Goldmann’s tonometer has been 
shown to be effective’ in removing patho- 
genic bacteria, which are about 2 u in diame- 
ter. But when dealing with viruses of one- 
-twentieth the size (100 my), these techniques 
may be less effective. Because of the impor- 
tance of assuring tonometer sterility, the in- 
vestigation of mechanical treatment of ap- 
planation prisms was extended to include vi- 
rus particles. 

Adenoviruses, although clinically impor- 
tant as the etiologic agents of ocular disease, 
are technically difficult to use for quantita- 
tive studies. In evaluating the effects of me- 
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chanical forces on ultramicroscopic particles 
clinging to the tonometer tip, we felt that 
any virus of a size similar to that of the ade- 
novirus could serve as a suitable model. A 
bacterial virus (bacteriophage) was chosen 
for ease of handling and unique accuracy of 
quantitation? 


MATERIALS AND METHODS 


Contamination of the tonometer prism— 
The tip of the Goldmann tonometer prism 
was dipped 2 mm into a suspension of T-2 
coliphage containing 5 X 10° to 1 X 10° 
phage/ml. Excess phage suspension was 
shaken off. Phage adhering to the tip were 
counted by the agar layer method of Hershey 
and associates.® 

Decontamination of the tonometer prism 
——Germicide soak was compared with flush- 
ing and drying and wet wiping and drying. 
The germicide soak was as follows: The 
contaminated prism tip was submerged in 
5% formalin for 10 minutes at room tem- 
perature, The prism was removed and phage 
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particles remaining on the tip were counted 
by the method described below. This was re- 
peated 20 times. 

Flushing and drying was performed by 
the following method: The contaminated tip 
was held under running tap water (25°C) 
for five seconds, then vigorously dried with 
commercial facial tissue. The number of re- 
maining phage was determined. This was re- 
peated 100 times. 

Wet wiping and drying was performed by 
the following method: The contaminated tip 
was wiped carefully with two surfaces of a 
clean cotton ball soaked with tap water, then 
dried with tissue. The number of phage re- 
maining was determined. This was repeated 
100 times. 

Viral analysis of the tonometer prism— 
Following contamination (controls) and de- 
contamination treatments, viruses adhering 
to the prism tip were rinsed free by agitating 
the tip in 1 ml of diluting fluid. Further se- 
rial dilutions were made as necessary. The 
number of infectious phage (plaque forming 
units) was determined as follows: 

One drop of an overnight culture of Es- 
cherichia coli S, grown at 37°C in peptone 
broth, was added to 3 ml melted soft agar at 
46°C. Then 0.5 ml of the phage dilution was 
added, and the mixture poured onto the sur- 
face of a previously prepared agar plate. The 
plates were incubated overnight at 37°C and 
plaques counted. 


RESULTS 


Controls showed the contaminated tonom- 
eter tip retained from 1.8 X 10% to 8.0 X 
10° phage (mean 5.2 X 10°). Results (Table 


TABLE 1 


COMPARATIVE DECONTAMINATION OF TONOMETER 
prism (T-2 COLIPHAGE) 
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Percent Mean 
Trials Showing No.of 
Plaques Plaques 


Method 








Germicide (5% formalin) 20 0% 0 
Flushing and drying 100 2% 5 
Wet wiping and drying 100 2% 4 
Untreated control 20 100% 5,200 
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1) of decontamination treatments were ag 
follows: : 
Germicide soak—Soaking the prism tip in 
formalin for 10 minutes rendered the tonom- 

eter free of T-2 phage in 20 trials. 

Flushing and drying—Flushing the con- 
taminated tip with tap water and drying with 
tissues rendered it free of phage in 98 of 100 
trials. The two instances in which phage 
were observed showed two and eight viruses 
on the tonometer. 

Wet wiping and drying—Wiping the con- 
taminated tip with wet cotton followed by 
drying with tissue removed all phage in 98 
of 100 trials. The two trials in which phage 
were present showed two and six viruses on 
the tonometer. 


DISCUSSION 


The applanating tip of Goldmann’s to- 
nometer was contaminated with an average 
of 5200 particles of T-2 coliphage and sub- 
jected to chemical or mechanical treatment. 
Germicidal immersion in formalin was com- 
pletely effective in sterilizing the prism, and 
established the standard by which mechanical 
treatment was judged. 

When contaminated prisms were simply 
flushed with water and dried with tissues, 
98% were sterile. The number of virus par- 
ticles on the remaining 2% was reduced to 
0.04-0.16% of those initially present. The 
same was true when contaminated prisms 
were merely wiped with wet cotton and 
dried. The two methods are equally effective, 
although the latter is more convenient in 
clinical use. (Dry wiping alone previously 
had been found slightly less effective, so was 
not included in this study.) 

In evaluating these results, certain points 
should be considered. The tonometers were 
contaminated with virus particles presum- 
ably in excess of the number to be encoun- 
tered clinically.4 The number of virus parti- 
cles remaining in the few positive trials is 
probably below that required to produce an 
adenoviral ocular infection.’ Finally, it is 
likely that tonometer spread of viruses is via 
transfer of infected cells, rather than free 
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x Particles; presumably, mechanical forces are 
at least as effective in removing epithelial 
cells from the prism, as smaller particles. 

These experiments have demonstrated the 
effectiveness of mechanical removal of an 
-aqueous suspension of microorganisms from 
- the applanation prism, Since dried contami- 
i nants may adhere more strongly, the prism 
-should be cleaned promptly following tonom- 
etry. Furthermore, since the effectiveness of 
-this technique depends on smooth surfaces, it 
_is possible that scratches or pits in the prism 
tip might shelter microdrganisms, rendering 
mechanical cleaning less reliable 
_ Despite the effectiveness of hese methods, 
“it seems prudent to recommend germicidal 
immersion of the tonometer in cases sus- 
- pected of harboring pathogens. Aqueous for- 
~maldehyde (Formalin) is effective,® inex- 
-pensive and not harmful to plastic. Several 
prisms should be on hand to allow for im- 
mersion when necessary. Careful rinsing of 
the prism should always follow germicidal 
immersion. 

In conclusion, it should be emphasized 
that several investigators’ feel that transmis- 
sion of adenovirus probably occurs more 
_frequently by the hands of medical personnel 
than by contaminated instruments. An epi- 
demic of viral keratoconjunctivitis is docu- 
mented? in which the op hthalmologist’s fin- 
gers, spreading the eyelids during tonome- 
try, were the instrument by which the adeno- 
virus was passed to numerous patients. Hand 
washing should always accompany tonome- 
ter cleansing, 








RECOMMENDATION 


Based on the results of these studies, the 
following recommendations are offered: 

For routine  cleansing—For routine 
cleansing of the applanation prism, immedi- 
ately after use either flush the prism tip un- 
der briskly flowing tap water for five sec- 
-onds, then dry vigorously with facial tissues, 
or carefully wipe the distal surfaces of the 
prism with at least two surfaces of a clean 
cotton ball freshly soaked with water or sa- 
line, then rub dry with tissue. Wash hands. 
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In known or suspected infection—For 
cases of known or suspected infectious ocu- 
lar disease, immediately after use immerse 
the prism for 15 minutes in 5% aqueous for- 
maldehyde solution, Remove and rinse care- 
fully with running water. Dry with tissue. 
Wash hands. 


SUMMARY 
We have investigated the effect of me- 
chanical methods of cleansing Goldmann to- 
nometer prisms. 
In this study of prisms heavily contami- 
nated with T-2 coliphage, rinsing and wiping 


ras virtually as effective in removing virus = 


particles as prolonged germicidal immersion. 

The significance of these results and the 
limitations of the technique are discussed. 
Recommendations for cleansing applanation 
prisms are offered. It is emphasized that 
careful hand washing may be as important in 
preventing transfer of infection as cleaning 
the tonometer. 
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RE-EVALUATION OF GONIOSCOPIC FINDINGS IN 
ANGLE-CLOSURE GLAUCOMA 


Sratic Versus MANIPULATIVE GONIOSCOPY 


Grorce Gorin, M.D. 
New York, New York 


The purpose of this paper is to reevaluate 
the role of gonioscopy in diagnosis and treat- 
ment of angle-closure glaucoma, 

In an eye with a narrow angle, a history 
of an acute congestive attack or its sequelae, 
or of noncongestive attacks, makes the diag- 
nosis of angle-closure glaucoma fairly cer- 
tain, even when the patient is seen in the in- 
terval, normotensive phase. The diagnosis is 
also certain in the presence of broad-based 
peripheral anterior synechias with recurrent 
or permanently elevated tensions. In the ab- 
sence of the above findings, diagnosis of an- 
gle-closure glaucoma in a normotensive eye 
with a narrow angle may be difficult to estab- 
lish on the basis of gonioscopic findings 
alone. Provocative tests, such as the mydria- 
sis and dark room tests, are of value only 
when positive, but do not exclude angle-clo- 
sure glaucoma when negative. 

The unpredictability of closure of some 
narrow angles makes it necessary to revise 
the present method of evaluation of the 
width of the angle in narrow-angle eyes. The 
width of the angle is expressed by the extent 
of visibility of the anterior wall and recess 
and is determined by the position and config- 
uration of the root of the iris. The width of 
the angle in narrow-angle eyes can be in- 
creased by pressure exerted on the cornea 
with the contact lens, as demonstrated by 
Forbes! with the four-mirror Zeiss lens. As 
a result of indentation of the cornea, aque- 
ous is driven to the periphery of the anterior 
chamber, which becomes deeper and the en- 
trance to the angle wider, enabling one to ob- 
serve more of the angle structures. 
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Deepening of the periphery of the anterior 
chamber can also be accomplished with the 
single- or double-mirror Goldmann gonio- 
scopic lens by moving the mirror slightly 
away from the limbus in the direction of the 
sector of the angle under observation, This 
affords increased visibility of the angle 
structures not only by pressure on the cornea 
but also through displacement of the center i 
of the gonioscopic lens toward the sector of 
the angle under observation, as pointed out 
by Becker.” For example, when the lower 
sector of the angle is examined, the mirror is 
moved from its upper position downward, 
toward the center of the cornea. This maneu- 
ver can be potentiated by directing the pa- 
tient to look upward. The same maneuver 
can be executed for every quadrant of the 
angle. The increased visibility of the angle is 
explained by the fact that when the center of 
the contact lens is moved closer to, or even — 
past, the hump of the forward-ballooned iris | 
(which cuts off the rays of light coming | 
from a narrow angle), the structures become 
more accessible to observation. 

The increased visibility of the structures 
of a narrow angle that is achieved by indent- 
ing the cornea and shifting the center of the 
gonioscopic lens and movement of the pa- 
tient’s gaze toward the mirror of the lens can 
be achieved only when there is no synechial 
closure of the angle. During an attack of ele- 
vated tension that is due to appositional clo- 
sure only, the eye must first be softened with 
osmotic agents in order to open the angle 
with the aid of manipulative gontoscopy. 

In the light of these facts, there is a need 
to differentiate between static and manipula- 
tive gonioscopic findings. In static gonios- 
copy we evaluate the narrowness of the an- 
gle with the center of the gonioscopic lens in — 
mere apposition with the center of the cor- 
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nea without exerting pressure and with the 
- eye of the patient gazing straight forward. 
In manipulative gonioscopy we expose the 
_ structures of a narrow angle by indenting 
-the cornea, moving the mirror of the gonio- 
-scopic lens toward the sector under observa- 
- tion, and shifting the patient’s gaze toward 
~ the mirror, 

.. In my hands these maneuvers are easier to 
execute with the single- or double-mirror 
Goldmann gonioscopic lens than with the 
_ four-mirror Zeiss lens. While static gonio- 
3 scopic findings elicit the true state of nar- 
_ rowness of the angle, manipulative gonio- 
scopic findings are a product of artificial and 
mporary widening of the narrow angle. 
‘Manipulative gonioscopy is helpful in di- 
agnostic and prognostic evaluation of angle- 
- closure glaucoma in the following contingen- 
lest 












1. Apparent closure of the angle. 

2. Differentiation between reversible, ap- 
positional closure and irreversible, 
synechial closure, as a preoperative 
guide. 

3. Estimation of degree of synechial clo- 
sure when the anterior wall of the angle 
cannot be seen in medically controlled 
angle-closure glaucoma. 


1. APPARENT CLOSURE OF THE ANGLE 


In static gonioscopy an angle may appear 
closed, the forward-ballooned iris appearing 
to be in contact with the anterior wall. Paral- 
lactic displacement of the focal lines re- 
flected from the anterior and posterior walls 
of the angle is indirect proof that the angle is 
actually open, although concealed from view. 
_ Manipulative gonioscopy, by widening such 
an angle, furnishes direct proof that paral- 
lactic displacement is characteristic of an 
open angle. The trabecular band in such eyes 
_ is usually of light tan color due to deposition 
of fine granular pigment of the iris stroma 
with which the trabeculae are in contact on 
and off. A similar situation often arises after 
use of strong miotics; this may result in in- 
creased pupillary block and greater balloon- 
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ing of the iris, making observation of the an- 
gle more difficult by means of static gonios- 
copy. Manipulative gonioscopy, however, 
proves that the angle is not closed. 


2. DIFFERENTIATION BETWEEN  APPOSI- 
TIONAL AND SYNECHIAL CLOSURE OF THE 
ANGLE 


Manipulative gonioscopy is helpful as a 
preoperative guide in differentiating between 
reversible appositional closure and irrever- 
sible synechial closure of the angle. This gives 
results similar to those obtained by the meth- 
ods of Shaffer? and Chandler, who used 
gonioscopy during glaucoma surgery in or- 
der to decide whether to do an iridectomy or 
a filtering operation. 

The following case history illustrates how 
manipulative gonioscopy helped predict be- 
fore operation that an iridectomy would be 
curative in a medically uncontrolled angle- 
closure glaucoma. 


CASE REPORT 


Case 1—A 56-year-old white woman was seen in 
consultation on October 20, 1969. She gave a his- 
tory of poor vision in the right eye since childhood 
due to exotropia. For the past two years, vision in 
the left eye had been failing. Her vision was pres- 
ently RE: 20/400, LE: 20/800 with a minus 9.00 
sphere. The disk in the right eye was normal. In the 
left eye, there was pallor of the disk and consider- 
able peripapillary atrophy. The tension by applana- 
tion was RE: 18 mm Hg, LE: 60 mm Hg. For one 
year she was treated by an ophthalmologist for “‘is- 
chemic papillitis.” Surprisingly, during the two 
weeks of hospitalization when this diagnosis was 
made, tension was not measured even once, As her 
vision was deteriorating, she consulted another oph- 
thalmologist who did check the tension and found 
50 mm Hg in the left eye. The patient was told that 
she had open-angle glaucoma and was treated with 
3% carbachol every three hours, 2% epinephrine 
every 12 hours and one tablet of acetazolamide ev- 
ery eight hours. The tension remained high and she 
consulted another ophthalmologist who, with go- 
nioscopy, found that her angle was closed. 

When I saw her intially i in consultation, her ten- 
sion was 60 mm Hg in the left eye. The anterior 
chamber was deep, but the angle was closed by 
many redundant folds of the iris. Oral glycerine 
brought the tension down to 14 mm Hg, but on go- 
nioscopic examination the angle remained closed. 
After vigorous indentation and manipulation of the 
gonioscopic lens, the angle opened and the whole 
trabecular band became visible. A sector iridectomy 
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was performed. In the postoperative period, the ten- 
sion remained in the low “teens” without medication 
and the angle remained open. Vision and field were 
unfortunately lost irreparably. Three months later 
the angle closed in the right eye with a rise in ten- 
sion and the same treatment cured the glaucoma. 


3. ESTIMATION OF DEGREE OF SYNECHIAL 
CLOSURE WHEN ANTERIOR ANGLE WALL 
CANNOT BE SEEN 


In medically controlled angle-closure 
glaucoma, manipulative gontoscopy is help- 
ful in deciding whether it is safe to continue 
medical therapy in patients who refuse iri- 
dectomy. The danger of such therapy is two- 
fold: There may be insidious progressive 
formation of anterior synechias or a sudden 
acute congestive attack of angle-closure 
glaucoma. In an eye in which the tension re- 
mains normalized with medical therapy, but 
in which anterior wall of the angle is not vis- 
ible by static gonioscopy, there is no way of 
telling that synechias are not forming. This 
is because, when only one third of the cir- 
cumference of the angle remains open under 
miotics, the tension may still remain con- 
trolled. Manipulation of the gonioscopic lens 
is helpful in putting one on guard that soon 
the entire circumference of the angle may 
become irreversibly closed and that the glau- 
coma may reach a dangerous stage. 

In some cases manipulative gonioscopy 
may make diagnosis of angle-closure glau- 
coma more uncertain, as illustrated by the 
following case. 


CASE REPORT 


Case 2—A 40-year-old white woman was seen 
in consultation in 1966 because of unstable tensions 
ranging between 16 and 25 mm Hg. The anterior 
chamber was of intermediate depth in the axial por- 
tion, but very shallow in the periphery, at the tem- 
poral and nasal sectors. The trabecular band could 
be visualized easily with manipulation of the lens. A 
dark room test was negative and dilation of the pu- 
pil by the referring ophthalmologist did not result 
in closure of the angle and elevation of the tension. 
In view of the fact that a diagnosis of angle-clo- 
sure glaucoma could not be established, treatment 
was not advised. The tension continued to fluctuate 
between 16 and 26 mm Hg for two years when it 
went up to 30 in 1968. Pilocarpine 1% brought the 
terision down to 18 mm Hg, but in 1969, pilocarpine 
had to be increased to 3%. As the tension was still 
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not controlled, epinephrine and acetazolamide were 
added, When the patient was seen again in consulta- 
tion in May, 1970, tension was 26 mm Hg on the 
above medication. The periphery of the anterior 
chamber was increasingly shallow and the trabecu- 
lar band could not be seen with static gonioscopy. 
After manipulation of the lens, the trabecular band 
became visible but to a lesser extent than in 1966. It 
was still not possible to decide for certain that one 
was dealing with an angle-closure glaucoma until 
all medication was stopped for three days. The pa- 
tient returned with a tension of 60 mm Hg in both 
eyes, which remained white and there was no cor- 
neal edema. The angle was closed. An iridectomy 
was done in both eyes. This was followed by a drop 
in tension to 16 mm Hg and the angle remained open 
on static gonioscopy. 


DISCUSSION 


It would be incorrect to interpret this pa- 
per as an attempt to depreciate the value of 
gonioscopy in diagnosis and treatment of an- 
gle-closure glaucoma. For a diagnostic pro- 
cedure to be of value it is essential that the 
findings obtained by different examiners 
should be approximately the same. For this 
reason there is a need to differentiate be- 
tween gonioscopic findings without manipu- 
lation and with manipulation. This will end 
the confusion existing in gradation of nar- 
row angles when different examiners ob- 
serve the same patient, the angle being called 
narrow by one and intermediate or even 
wide by others. 

The disadvantage of manipulative gonios- 
copy lies in the fact that manipulation wid- 
ens a narrow angle and a mistaken diagnosis 
of open-angle glaucoma is made in a narrow- 
angle eye. This applies especially to the 
effect of indentation of the cornea, which ac- 
tually alters the position and configuration of 
the iris. Movement of the center of the lens 
and shifting of the patient’s gaze does not al- 
ter the shape of the iris, but improves the 
visibility of the angle only by optically by- 
passing the blocking of the ballooning of the 
iris. While manipulative gonioscopy is help- 
ful in evaluating the degree of synechial clo- 
sure, widening of the angle by this method 
should not lull one into a false sense of secu- 
rity that closure of the angle is not immi- 
nent. 

As to the predictability of closure of a 
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fiarrow angle, the old rule that closure is 
-more apt to occur in an eye with a shallow 
-chamber and a narrow angle than in an eye 
-with a deep chamber and a wide angle still 
olds true. In this respect gonioscopy is very 
elpful in determining which angles are po- 
entially liable to closure. However, predic- 
-tion of closure is sometimes difficult because 
closure of a narrow angle is precipitated by 
_ many factors such as congestion of an over- 
-sized ciliary body, increase in the volume of 
_ the vitreous and choroid, retention of aque- 
ous in the posterior chamber due to in- 
ased pupillary block, crowding of a nar- 
Ne angle by dilation of the pupil under the 
ence of darkness or emotional strain 
any other events, some as yet un- 
„acting sometimes synergistically. 
hose fa tors would have no effect on a wide 
angle, but would bring about closure of an 
-angle predisposed to narrowness, 
















SUMMARY 


A distinction is made between static goni- 
oscopic findings and manipulative findings in 
narrow-angle eyes. A definite diagnosis of 

_angle-closure glaucoma is sometimes difficult 
_ to make in a normotensive eye with a narrow 
Jangle on the basis of gonioscopic findings 
alone, The prediction of closure of the angle 


ANGLE-CLOSU 







GLAUCOMA 897 


ccomes all the more difficult with manipula- 
tive gonioscopy because of artificial widen- 
ing of a narrow angle. While manipulative 
gonioscopy is useful in disclosing the degree 
of synechial closure of the angle, it may 
make diagnosis of angle-closure glaucoma 
more uncertain. In the absence of peripheral 
anterior synechias or of a history of attacks 
of elevated tension, static gonioscopic find- 
ings seem to give a more accurate estimation 
of the functional capacity of a narrow angle 
and this method is a more reliable guide in- 


making a diagnosis of angle-closure glau- ae 


coma than manipulative gonioscopy. On the - 


other hand, manipulative gonioscopy helps i mo 


the differentiation between appositional and 
synechial closure of the angle and helps pre- 
dict whether an iridectomy will be curative 
in angle-closure glaucoma that cannot be 
medically controlled. 


REFERENCES 


l. Forbes, M.: Gonioscopy with Sna indenta- 
tion. Arch. Ophth. 76 :488, 1966. 

2. Becker, S. C.: Unrecognized errors induced by 
present-day gonioprisms and a proposal for their 
elimination. Arch. Ophth. 82:160, 1969. | 

3. Shaffer, R. N.: Operating room gonioscopy in 
angle-closure glaucoma surgery. Tr. Am. Ophth. 
Soc. 55:59, 1957, 

4. Chandler, P. A., and Simmons, R. J.: Anterior 
chamber deepening for gonioscopy at time of sur- 
gery, Arch. Ophth. 74:177, 1965. 














EFFECT OF SMALL-DOSE HYPEROSMOTIC INJECTIONS ON 
INTRAOCULAR PRESSURE OF SMALL ANIMALS AND 
MAN WHEN OPTIC NERVES ARE TRANSECTED 
AND INTACT 


Sreven M. Popos, M.D., THEODORE KRUPIN, M.D., AND BERNARD BECKER, M.D. 


St. Louis, Missouri 


Hyperosmotic agents in doses which in- 
crease plasma osmolarity have been shown to 
reduce intraocular and intravitreal pressure 
by inducing a loss of water from the eye to 
the hyperosmotic plasma.* Previous studies 
in rabbits and monkeys have demonstrated a 
diminished intraocular pressure response fo 
low levels of systemic osmotic stress in eyes 
with transected optic nerves.?* It has been 
suggested that osmotic stimuli may affect 
aqueous humor dynamics via efferent fibers 
in the optic nerve, possibly from the hypo- 
thalamus.2* The present study was designed 
to investigate the effect of intravenous hy- 
perosmotic agents, in doses which do not al- 
ter systemic osmolarity, on intraocular pres- 
sure in rabbits and monkeys with intact and 
transected optic nerves and human subjects. 


MATERIALS AND METHODS 


Male albino rabbits weighing 2-3 kg (El- 
dridge Rabbitry, St. Louis, Missouri) were 
subjected to surgical transection of one optic 
nerve and sheath without production of vas- 
cular injury. A sham procedure was per- 
formed on the fellow eye. The details of the 
operative procedures and criteria for utiliza- 
tion have been described previously.? Nor- 
mal rabbits were also used. Six rhesus mon- 
keys had one optic nerve surgically tran- 
sected through an intracranial approach, the 
details of which have been described previ- 
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ously. Human subjects included nonglau- 
comatous patients and six medical student 
volunteers from the Glaucoma Center, 
Washington University Medical School. The 
weight range of the nonglaucomatous pa- 
tients was 54 to 86 kg and that of the student 
volunteers was 67 to 87 kg. l 

Subjects were fasting at the time of the 
study. Intraocular pressure was measured on 
unanesthesized rabbits and on monkeys un- 
der parenteral phencyclidine catelepsy using 
topical proparacaine HCI 0.5% anesthesia 
and the Mackay-Marg electronic tonometer. 
Intraocular pressure was measured in hu- 
mans with the Goldmann applanation tonom- 
eter using topical proparacaine HCI 0.5% 
anesthesia. Blood samples (1.5 ml) were ob- 
tained by intracardiac puncture in the rabbit 
and from antecubital veins in monkeys and 
humans (5 ml). Serum osmolarity was mea- 
sured by freezing point depression. 

Baseline intraocular pressures and blood 
samples were taken. The amount, concentra- 
tion, osmolarity, and pH of the solutions of 
urea (Urevert), mannitol (Osmitrol), and 
saline used in this study are listed in Table 1. 
Rapid intravenous injections were made in 
the marginal ear vein of rabbits and antecu- 
bital veins of monkeys and humans. In the 
rabbits and monkeys, repeat intraocular 
pressure and serum osmolarity measure- 
ments were made at 15, 30, and 60 minutes. 
In humans, repeat intraocular pressure mea- 
surements were made at five, 15, 30, 45, and 
60 minutes with repeat blood samples at five 
minutes in all subjects and a repeat sampling 
at other times in some subjects. Rabbits were 
given at least a three-day rest between test- 
ing. The six human volunteers were tested at 
the same time of day with at least 24 hours 
between testings. 
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` TABLE 1 
as EXPERIMENTAL AGENTS 


Concentration Osmolarity 











afer UR NE Hie Ata TAHIR IMR MAM vi HC AEA 


Intravenous Dose 


AA ARM ALLA Sta heh AR HARA tee raaa 





Agent (g%) (mOsm /L) pH Rabbit Monkey Human _ 
(ml/kg) (ml/kg) (ml/subject}) (/subject) 
30 6000 57 0.3 0.3 10 33 
1.6 280 6.1 7.0 _ 210 3.3 
1.6 296 4,7 0.3 ne 10 16 
20 1200 7.0 — mam 10 
20 5590 8.1 — — 15 












Statistical evaluation was performed using 
he paired t-test when comparing results of 
agent and with the Student’s t-test when 
ring response to different agents. 





RESULTS 


Normal rabbits—Table 2 lists the mean 
-initial and the mean change in intraocular 
- pressure in normal rabbits after hyperos- 
- motic and isosmotic intravenous injections 
-of urea. Hyperosmotic urea resulted in a sig- 

nificant (p < 0.001) decrease in intraocular 

pressure with no significant alteration in sys- 
-temic osmolarity at all times tested. The in- 
< jections of isosmotic urea matched for vol- 
Be me and pH and isosmotic urea matched for 






amount of urea (Table 1) did not alter intra- 
ocular pressure. The response to the hyper- ee 
osmotic urea was significantly different at all 


times tested from the response to both isos- 

motic urea solutions (p < 0.005). 
Humans—The results in humans after 

single intravenous injections of hyperos- 


motic and isosmotic urea and hyperosmotic |. 
mannitol and saline are shown in Table 3. a 
Ten ml of hyperosmotic urea resulted in a == 
significant (p < 0.005 at five, 15, 45,60 min- 
utes) decrease in intraocular pressure with 


no measurable increase in serum osmolarity. 
Isosmotic solutions of urea adjusted for vol- 
ume and pH and adjusted for amount of 
urea injected (Table 1) did not produce sig- 





TABLE 2 
_ EFFECT IN NORMAL RABBITS OF SINGLE INTRAVENOUS INJECTIONS OF HYPEROSMOTIC AND ISOSMOTIC UREA 


pean 





Intraocular Pressure (Mean +SEM mm Hg) 








Urea Solution No 
eee roe, Change 
mOsm/L  mlinjected/kg Animals eave senting 

i 15 minutes 30 minutes 60 minutes 

6600 0.3 9 15.4 — 2 .8* —~2 .9* —2,7*F 
+0.4 +0.4 +0.4 +0.3 
296 0.3 8 18.1 +0.6 +0.6 —O,1 
+0.5 +0.4 +0.5 EUS 
280 7.0 6 16.0 —0.4 —Q.2 0.0 
+0.4 +0.4 +0.3 +0.4 








y Significant difference between initial intraocular pressure vs intraocular pressure at designated time: 
(p <0.001).. 
+ The difference (+1.1+1.4 mOsm/L) was not significant (0.5>p>0.4) between the serum osmolarity 
before (294.9 + 1.8 mOsm/L) and one hour after (296.0+1.2 mOsm/L) injection or at any other time tested. 
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TABLE 3 
EFFECT IN HUMANS OF SINGLE INTRAVENOUS INJECTIONS OF HYPEROSMOTIC AND 
ISOSMOTIC UREA AND HYPEROSMOTIC MANNITOL AND SALINE 
Intraocular Pressure (Mean +SEM mm Hg) 
seme Conen- Osmo Dose No age 
Agent tration arity (ml) Subjects haual ange 
(@%) (mOsm/L) pital ooo o 
i Smin. 15 min. 30min. 45 min. 60 min. 
Urea 30 6000 10 16 18.4 —3.1*¢ —3.0% —-2.2t —2.5* -2.4* 
+0.7 +0.3 0.4 +0.4 +0.4 +0.4 
Urea 1.6 296 10 6 24.2 —O.1 +0.9 +0.6 -+-() 2 —O.2 
+3.5 +0.8 aie +1.0 +1.0 +11.0 
Urea 1.6 278 210 6 13.2 +0.4 -+0.6 +0.9 +120 (9 
+0.6 +0.6 +0.7 +0.5 +0.4 +0.5 
Saline 20 5860 15 7 14.7 —2.2*{ —1.6f —1.5f  —1.8* -—1.2 
+0.7 +0.5 £0.58 +0.4 +0.4 £0.4 
Mannitol 20 1200 10 6 14.9 —0.6 —0.7 —1.8* —2.2* —2.1* 
+0.8 +0.§ +0.4 +0.4 +3 +0.5 


meia nrnna etait Anh Aan A aaaea nna 





* Significant difference between initial intraocular pressure vs intraocular pressure at designated time: 


p <0.005. 


+ Significant difference between initial intraocular pressure vs intraocu 


p <0.025. 


lar pressure at designated time: 


į The difference was not significant between the mean serum osmolarity before (278.0£0.9 mOsm/L) 


and five minutes after 278.2+1 
utes after (281.7+0.6 mOsm/L) saline injection. 


nificant alteration of intraocular pressure or 
serum osmolarity. The response to the hy- 
perosmotic urea injection is statistically dif- 
ferent (p < 0.01) from the response of both 
isosmotic injections. The intraocular pres- 
sure diminution after intravenous hyperos- 
motic urea was striking as compared to isos- 
motic urea in the same six human volunteers 
(Fig. 1). 

Single bolus injections of small amounts 
of hyperosmotic saline or mannitol also low- 
ered intraocular pressure (Table 3). There 
was no change in serum osmolarity after ei- 
ther of these injections. 

Unilateral transected optic nerve animals 
~The mean initial intraocular pressures and 
the mean changes in intraocular pressure 
after small bolus intravenous administration 
of hyperosmotic urea in rabbits and monkeys 
with unilaterally transected optic nerves are 
presented in Table 4. No significant differ- 
ences in initial intraocular pressure were 
noted between the eyes with transected optic 
nerves and their fellow control eyes. In both 
species there was a statistically significant 


.5 mOsm/L) urea injection or before (281.0+0.9 mOsm/L) and five min- 


diminution of intraocular pressure after 
small dose hyperosmotic urea in sham-oper- 
ated eyes while their fellow eyes with tran- 
sected optic nerves showed no response. The 
isosmotic urea solution in the monkeys did 
not alter intraocular pressure in either group 
of eyes. 


DISCUSSION 


When agents which are hyperosmotic to 
serum are administered in amounts sufficient 
to induce a rise in systemic osmolarity, there 
is a decrease in intraocular pressure. Rob- 
bins and Galin? report a decrease in vitreous 
volume after administration of hyperosmotic 
agents, suggesting a loss of water from the 
eye to the hyperosmotic plasma. In the pres- 
ent paper, normal rabbits and human sub- 
jects show a decrease of intraocular pressure 
after single bolus intravenous administration 
of hyperosmotic solutions which did not pro- 
duce a rise in serum osmolarity. The control 
injections for the hyperosmotic urea solution 
show that the induced fall in intraocular 
pressure is not dependent upon pH or vol- 
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Change Intraocular Pressure (mmHg) 
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Time After Injection (minutes) 


Fig. 1 (Podos, Krupin, and Becker). Effect of hyperosmotic intravenous urea on the uraa pres- 
sure of six normal men, 





TABLE 4 


EFFECT OF SMALL INTRAVENOUS INJECTIONS OF UREA ON THE INTRAOCULAR 
PRESSURE OF ANIMALS WITH UNILATERAL TRANSECTED OPTIC NERVES 


T AAEH HI MU LEN PHONO ESN crm aaa a aman el Att A YAIR MAAC NAAA ANT UE UTR TPT tthe Aen: HAE AR TRA ii Amaaan IMLAY 


Intraocular Pressure (Mean + SEM mm Hg) 








Urea Solution — No, Optic Nerve Transected Sham Operation 


ee aes Animals -—— aa ar 


Initial RE min. 30 min. 60 min. Initial 15 min. 30 min. 60 min. 


Pressur Pressure 
6000* 0.3 6 17.8 +1.3 —0.7 +1.0 18.2 ~2.5¢ —2.7} ~—1.0 
#1 40.6 +40.6 21.1 +11.1 £0.9 +0.6 +1.0 
296 0.3 6 16.7 Qj —O.8 +1.2 16.5 ~-0.6 ~—0.2 +-1.5 
+40.7 +40.6 +40.9 +0.8 +40.7 +40.7 +0.6 +0.6 
6000* 0.3 8 17.8 —0.6 —0,9 —0.6 17.2 —3.2} —3.1f —2.4f 
+40.7 +40.8 0.4 40.3 +1,1 +40.6 240.6 40.4 
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2 “ Significant difference between change of intraocular pressure of transected vs sham-operated eyes at 
4 15 and 30 minutes (p<0,005), 

© f Significant difference between initial intraocular pressure vs intraocular pressure at designated time: 
p p<0. 025. 

<o f Significant difference between initial intraocular pressure vs intraocular pressure at designated time: 
p<0.01. 
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ume of the injected solution. This response 
is also not dependent upon the amount of 
urea itself since the same amount of urea as 
present in 10 ml of the hyperosmotic 30% 
solution did not lower intraocular pressure 
when administered isosmotically in 210 ml 
volume. The response to the small hyperos- 
motic urea injection is based on the osmolar- 
ity of the solution. 

Rapid small-dose hyperosmotic mannitol 
and saline injections in humans also lower 
intraocular pressure (Table 3). The re- 
sponse after hyperosmotic saline is similar to 
the hyperosmotic urea while that to mannitol 
appears delayed until 30 minutes after injec- 
tion. The reasons for this difference are not 
apparent. i 

Intracarotid injections of hyperosmotic 
agents in dogs and rabbits result in electrical 
changes from electrodes placed in nuclei in 
the pre-optic, anterior, and dorsal hypotha- 
lamic region and in a physiologic antidiuretic 
effect." These responses are seen even 
when systemic osmolarity is not altered. In- 
tracarotid injections of water and hypo-os- 
motic and isosmotic saline have no effect. 
The explanation given for these findings is 
that osmotically reactive neurones, “osmore- 
ceptors,” are being stimulated by the locally 
or transiently raised osmolarity of circulat- 
ing cerebral blood. The injections of small 
amounts of hyperosmotic agents in the pres- 
ent study may also be acting as a triggering 
mechanism, possibly on some center in the 
hypothalamus, lowering intraocular pres- 
sure, while not altering systemic osmolarity. 
A transient rise in serum osmolarity, in a pe- 
riod of time less than five minutes, could also 
trigger the “osmoreceptors.” 

Osmotic agents produce a differential 
intraocular pressure response between rabbit 
and monkey eyes with intact and transected 
optic nerves, the eyes with the transected op- 
tic nerves showing less response.?? Osmotic 
stimuli may affect aqueous humor dynamics 
via efferent fibers in the optic nerve or 
sheath, possible from the hypothalamus. It is 
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therefore of considerable interest that the ime 


travenous hyperosmotic urea bolus decreases 
intraocular pressure only in rabbit and mon- 
key eyes with intact optic nerves. One pa- 
tient with a unilateral traumatic optic nerve 
lesion showed a similar unilateral effect 
when given a small intravenous bolus of hy- 
perosmotic urea which did not alter serum 
osmolarity. Examination of the patient re- 
vealed symmetrical intraocular pressures, no 
light perception in the injured eye with a vis- 
ual acuity in the other eye of 20/20, and a 
Gunn pupil. The baseline applanation intra- 
ocular pressures (RE, LE, in mm Hg) be- 
fore injection were 15 and 14 with the LE 
having the optic nerve lesion. Intraocular 
pressures five minutes after the intravenous 
hyperosmotic urea bolus were 11 and 13; at 
15 minutes 12 and 13; at 30 minutes 11 and 
14; and at 60 minutes 15 and 15. 


SUMMARY 


In rabbits and humans, single small intra- 
venous injections of hyperosmotic urea, in 
amounts that did not alter systemic serum 
osmolarity, significantly decreased intraoc- 
ular pressure. Hyperosmotic intravenous sa- 
line and mannitol, given in similar small 
amounts, also produced falls in intraocular 
pressure. Isosmotic urea, administered to 
control pH and volume of solution and total 
amount of agent, did not alter intraocular 
pressure. 

In rabbits and monkeys with unilateral op- 
tic nerve transection, single intravenous in- 
jections of small amounts of hyperosmotic 
urea significantly lowered intraocular pres- 
sure only in the eye with an intact optic 
nerve. 
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ATHOGENESIS OF GLAUCOMA AND ENDOTHELIAL CHANGES 
IN HERPETIC KERATO-UVEITIS IN RABBITS 


Wittram M. TowNseENp, M.D., anp Hervert E. Kaurman, M.D. 
Gainesville, Florida 


Several authors** described the role of 
herpes virus as a causal agent in anterior 
uveitis. Actual virus particles have been 
identified in the human iris,® and the use of 
fluorescent antibody techniques provided a 
clinical method for establishing diagnosis.® 
Little is known, however, about the glau- 
coma occasionally found in these patients. 
Some authors’ believe that persistent rises in 
pressure are not a component of uveitis but 
occur secondary to steroid therapy. Hogan, 
Kimura, and Thygeson* examined both eyes 
removed from a patient having absolute 
glaucoma and chronic herpetic kerato- 
uveitis. Their report is the only available 
pathologic study of glaucoma in humans. 
Moreover, although there has been brief 
mention of cell damage,**™ the corneal en- 
dothelial changes seen in glaucoma have not 
been documented in detail. 


MATERIALS AND METHODS 


An inoculum of McKrae virus (12th pas- 
sage, isolated from a case of human herpetic 
keratitis) was titrated to determine a dilution 
which would produce moderately severe iri- 
tis without rapidly destroying the eye. A 1: 
3C dilution of thawed virus suspension in 
sterile phosphate-buffered saline was se- 
lected, and 0.1 ml was injected intracamer- 
ally into the right eyes of 36 adult albino 
rabbits (approximate weight 2.5 kg). The 
left (control) eye in each animal received an 
intracameral injection of sterile saline. 


meen 


From the Department of Ophthalmology, College 
of Medicine, University of Florida. This study was 
supported in part by USPHS Grants EY-00007, 
EY-00033, and EY-00446 from the National Eye 
Institute, and by Special Fellowship 1 F11 NB 
02202-01. 

Reprint requests to Herbert E. Kaufman, M.D., 
Department of Ophthalmology, College of Medi- 
cine, University of Florida, Gainesville, Florida 
32601. 





Daily slit-lamp examinations were done 
for 18 days (a few animals died prior to the 
18th postinfection day). The severity of iri- 
tis and keratitis was graded using a scale of 
1 (minimal changes) to 4 (maximal reac- 
tion). Schigtz tonometry readings were done 
when an increase in corneal diameter was 
observed. If elevated above 5 (7.5 g weight), 
tonometry was repeated every other day un- 
til death or termination of the experiment. 
On the 18th day postinfection, all animals 
with persistent pressure elevation underwent 
anterior chamber cannulation, and pressure 
measurements were recorded with the Sand- 
born transducer manometer. Immediately 
following manometer readings, these animals 
were killed and their eyes enucleated for 
histologic examination. Other rabbits that 
showed severe corneal edema despite normal 
Schigtz pressures were killed without manom- 
etry, and their eyes were also submitted for 
endothelial study. Flat mounts were pre- 
pared and stained using the technique de- 
scribed by Kaufman, Capella, and Robbins.” 


RESULTS 


Thirteen of the 36 inoculated rabbits 
(36%) developed glaucoma during the ob- 
servation period; two of the 13 died before 
18 days had elapsed. Rises in pressure began 
four to eight days after infection, but dura- 
tion varied considerably (Table 1). Initial 
pressure elevations coincided with peaks in 
anterior chamber reaction. In seven rabbits, 
the pressure reduced paralleling resolution 
of the iritis, in four (11%), glaucoma per- 
sisted through the 18th day (Table 2). The 
four with persistent glaucoma showed little 
variation in pressure levels after the initial 
rise, 

With this model, changes in corneal diam- 
eter closely followed changes in pressure. 
Corneal diameter readings returned to a nor- 
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-mal in all seven animals whose glaucoma re- 
~ solved. Random Schigtz testing of infected 
~ animals with normal corneal diameter re- 
= vealed no readings below 5 (7.5 g weight). 
- Thirteen of 15 animals with increased cor- 
_. neal diameters gave readings below 5 (7.5g 
© weight). After the iritis resolved, residual 
© corneal opacities were present in nearly one- 
=p third of infected animals without pressure 
Crise and in those who suffered a particularly 
OS severe uveitis. A similar pattern was evident 
in those with transient or persistent glau- 
coma. 
Although most of the control eyes showed 
traumatic iritis that remitted within 48 
ours, they did not develop glaucoma or in- 
ases in corneal diameter. : 
Tistology—In all specimens, inflamma- 
ry changes of varying severity were noted 
| the conjunctiva, cornea, iris, ciliary body, 
and angle. In the angle, the mildest changes 
were observed in rabbit No. 15, whose rise 
in pressure was only transient. A diffuse mo- 
nonuclear cell infiltration of the iris root and 
trabecular meshwork with disruption of the 
lamellar arrangement was present (Fig. 1). 
_ The four animals with persistent glaucoma 
_ revealed a progression of changes leading to 
Ei e development of anterior synechiae (Fig. 
= oo two of the four animals with persistent 
glaucoma, retrocorneal membranes were 
present at the angle. In the first, the mem- 
brane was V-shaped,, with one limb underly- 
ing an intact Descemet’s membrane and the 
other coursing over the anterior surface of 
_the iris root (Fig. 3). In the second, a mem- 
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TABLE 1 


INCIDENCE AND DURATION OF GLAUCOMA AND TIS 
RELATION TO SEVERITY OF IRITIS 


T eahaiunemmiimanaraieieraem ni eT 





Severity of 
Rabbit fritis at Duration of Glaucoma 
Onset of 

Glaucoma 
10 +3 Persisted 
13 +2 Persisted 
14 4-3 Persisted 
15 +3 Remitted day 17 
18 +2 Remitted day 14 
21 +1 Remitted day 15 
24 +2 Remitted day 7 _ 
28 +2 Persisted to death 

(day 11) 

30 +2 Remitted day 14 
33 +1 Remitted day 15 
36 -+2 Persisted 
38 +2 Remitted day 15 
45 +-1 Persisted to death 


cay 12) 


brane appeared directly applied to the poste- 
rior stroma. Here, Descemet’s membrane 
was interrupted for several millimeters me- 
dial to its usual termination (Fig. 4). In both 
instances, the membranes extended 2 to 3 
mm into the cornea over slightly more than 
180 degrees of angle circumference. Infiltra- 
tion of the meshwork was noted but no ante- 
rior synechiae were seen. 

Endothelial mounts—In corneas with mild 
to moderate degrees of opacification, endo- 
thelial cells showed swelling and vacuoliza- 
tion of the cytoplasm. Significant loss of 
their normally compact arrangement was ev- 
ident. With severe damage, large empty 
patches appeared where necrotic cells had 
sloughed off without replacement. Similar 


TABLE 2 
PRESSURE ELEVATION AND CORNEAL DIAMETERS 
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Fig, 1 (Townsend and Kaufman). Infiltration of iris root and trabecular me 
the lamellar arrangement in an eye with transient glaucoma. 


Fie, 2 (Townsend and Kaufman). Formation of broad-based anterior synechia at the angle. 


“HO, 
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Fig. 3 (Townsend and Kaufman). V-shaped retrocorneal membrane with apex at cillary recess, 
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limb courses over an intact Descemet’s membrane. Posterior limb overlies iris surface, 


changes were observed in the endothelium of 
a patient who underwent keratoplasty for 
herpetic kerato-uveitis (Figs. 5 and 6). 


COMMENT 


It seems likely that the initial pressure rise 
resulted from obstruction of the outflow 
channels following meshwork infiltration 
with inflammatory cells. This finding is quite 
similar to that described in the two human 
specimens with glaucoma and herpetic irido- 
cyclitis.° Presumably, at this stage the glau- 
coma, as it occurred in rabbit No. 15, is still 
reversible. 

The presence of a retrocorneal membrane 
in the angle of two of the four animals with 
persistent glaucoma is a novel and intriguing 
finding. Most of the literature dealing with 
retrocorneal membranes is in reference to 
keratoplasty specimens and not to inflamma- 
tory processes. While earlier literature sup- 
ported the concept of fibroblastic potential in 
the endothelial cells themselves,!?:2¥ it is now 
believed that retrocorneal membranes are 

h 





stromal overgrowths that reach a denuded 
endothelial surface through gaps in Descem- 
et’s membrane.*** Figure 7 shows the de- 
tachment and destruction of the membrane’s 
distal end by an inflammatory reaction, Ho- 
gan, Kimura, and Thygeson® have also re- 
ported destruction of Descemet’s membrane 
in experimental herpetic kerato-uveitis. Per- 
haps this feature, and the anatomic termina- 
tion of Descemet’s membrane at the angle, 
allow the formation of retrocorneal mem- 
branes at that site. The production of glau- 
coma by such membranes is a possibility that 
merits further investigation. 

As shown above, the changes described in 
the rabbit endothelium can have a definite 
counterpart in the human. Maloney and 
Kaufman™ found actual viral invasion of 
the endothelium, and Irvine and Kimura’ 
confirmed their work. Although a different 
model was used, this suggests that endothe- 
lial destruction is due to actual viral invasion 
and not to leukocytic exudates. Therefore, 
corneal edema could result from endothelial 
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tig. 4 (Townsend and Kaufman). Retrocorneal membrane at the angle with destruction of the over- 


lying Descemet’s membrane. 


invasion as well as from hypersensitivity to 
virus and a similar reaction to noninfectious 
purified antigen. 

The corneal endothelial changes in a pa- 
tient with diffuse, severe herpetic bullous 
keratopathy indicate that this model of direct 
virus invasion of the endothelium is valid for 
some clinical cases. However, the very dif- 
ferent clinical behavior of localized disci- 
form edema, and its prompt response to 
small doses of corticosteroids suggest that 
hypersensitivity may be of paramount im- 
yortance in this latter disease and that multi- 
ple mechanisms of tissue damage from herpes 
virus may be operative. 


SUMMARY 

Thirty-six rabbits were infected with live 
McKrae herpes virus by anterior chamber 
paracentesis. The resulting iridocyclitis 
caused a secondary glaucoma in 13 rabbits, 
11 of which survived the 18-day observation 
period. Although resolution of the iritis re- 
turned intraocular pressures to normal in 
seven animals, the glaucoma persisted in 
four others. Histologic examination of the 
angles of persistent cases revealed infiltra- 
tion of the trabecular meshwork by mononu- 
clear cells, and in more severe cases, periph- 
eral anterior synechiae. Two of the four ani- 
mals were found to have retrocorneal mem- 


ste 
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“ig. 5 (Townsend and Kaufman). The endothelium of a patient with herpetic kerato-uveitis rey 
vacuolization as well as pleomorphism similar to endothelial changes seen in the rabbit. 
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Fig. 6 (Townsend and Kaufman). Endothelium of areas of the 
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patient with herpetic kerato-uveit 
shown in Figure 5 reveals more severe changes with areas in which damaged cells have sloughed off, 
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Fig. 7 
deep keratitis in experimental herpetic kerato-uveitis. 


branes at the angle itself. Endothelial dam- 
age due to uveitis was observed in these rab- 
bits and was similar to that seen in the endo- 
thelium of a patient with herpetic kerato- 
uveitis. 
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TRANSPUPILLARY CYCLOPHOTOCOAGULATION OF RABBIT EYES 


AN EXPERIMENTAL APPROACH To GLAUCOMA SURGERY . 


Pet-rer Lez, M.D., AND OLEG PoMERANTZEFF, Dipl. Eng. 
Boston, Massachusetts 


Depression of aqueous humor formation 
has been accomplished clinically through de- 
struction of the ciliary body with transscleral 
penetrating diathermy, cryoapplications, or 
laser photocoagulation. However, these 
methods have not been very effective and of- 
ten they produce serious complications. We 
- have developed a procedure for transpupil- 
-lary argon laser photocoagulation of individ- 
= ual ciliary processes through a new contact 
_ lens. The lens facilitates surgical precision 
_ by direct visualization and constant control 
-through a dilated pupil. Since no surgical in- 
cision is necessary, normal conjunctiva and 
sclera are preserved for other surgical proce- 
dures if these prove necessary. 

This study had two aims: to clarify the 
effect of partial destruction of the ciliary 
processes on intraocular pressure and to de- 
lineate morphologic changes in the ciliary 
body and the ciliary processes after laser 
photocoagulation through a dilated pupil and 
-clear media. 


MATERIALS AND METHODS 


Nineteen rabbits were used in this experi- 
ment. Seventeen rabbits were normal and 
two were New Zealand albino rabbits with 
hereditary buphthalmos, bilateral in one and 
unilateral in the other. 

Photocoagulation—Photocoagulation was 
done with an argon laser through a newly 
developed contact lens for peripheral fundus 
7 photocoagulation. This lens permitted pre- 


From the Department of Retina Research, Retina 
Foundation and the Department of Ophthalmology, 
Boston University School of Medicine (Dr. Lee), 
- Boston, Massachusetts. This investigation was sup- 
ported in part by USPHS Research Grant EY- 
< 00227 of the National Eye Institute and in part by 
- the Adler Foundation, Inc. 

Reprint requests to Ophthalmic Library, Retina 
Foundation, 100 Charles River Plaza, Boston, Mas- 
sachusetts 02114. 


911 


cise focusing on the tip, central portion or 
base of the ciliary processes, and the ciliary 
body. Argon laser green light (514 nm) at 
225 to 250 mW was applied with manual 
control for less than one second. Green light 
at 514 nm was selected because a previous 
experiment’ suggested that it is more effec- 
tive for photocoagulating circulating arterial 


blood than blue light (488 nm). The pupil : 
was fully dilated with a mixture of 10% © 


phenylephrine HCI and 1% cyclopentolate. 

Group 1: Evaluation of pressure effect— 
Transpupillary laser cyclophotocoagulation 
was performed on one eye of 11 rabbits to 
evaluate the pressure effect. The eye with 
higher pressure was photocoagulated; the 
eye with lower intraocular pressure was se- 
lected as a control. 

The ciliary processes were photocoagulated 
one at a time, Usually only the inferior por- 
tion of the globe, about % to 14 the circum- 
ference of the corona ciliaris, was photo- 
coagulated. No attempt was made to photo- 
coagulate the base of the ciliary processes or 
the ciliary body in the 11 eyes that were used 
to evaluate pressure effects, 

In some eyes, a second photocoagulation 
was necessary because of insufficient photo- 
coagulation or inadequate reduction of pres- 
sure. The same procedure was repeated 
along both the nasal and temporal sides of 
the original site of photocoagulation. Addi- 
tional photocoagulation extended along about 
149 of the circumference of the corona ciliaris 
on each side of the original photocoagula- 
tion. A typical photograph of the ciliary pro- 
cesses immediately after the procedure is 
shown in Figure 1. 

Group 2: Evaluation of morphological 
changes—In a second group of eight ani- 
mals, photocoagulation, usually in a single 
application, was directed to the ciliary pro- 
cesses and ciliary body of both eyes for eval- 




















Fig. 1 (Lee and Pomerantzeff). Ciliary processes 
of normal rabbit eye after transpupillary laser cy- 
clophotocoagulation. Reproductions of 35 mm color 
slides taken with a Kowa fundus camera through 
the new contact lens. Top: Ciliary processes (cp) 
before the procedure. Bottom: Ciliary processes 
(cep) immediately after seven applications. P, €x- 
treme peripheral fundus. 


uation of morphologic changes. Photocoagu- 
lation in Group 2 was less extensive than in 
Group 1. Less than (yg of the circumference 
of the corona ciliaris was destroyed. 
Measurements—The intraocular pressure 
(IOP), outflow facility (C), and rate of 
aqueous formation (F) were evaluated with 
a Schiøtz tonometer and by tonography. The 
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Wistrand 1959 calibration curve for tonome- 
try in rabbit eyes was used. In selected cases, 
manometry was performed before operation 
and at the end of the experiment. Estimates 
of aqueous inflow were made from tono- 
graphic tracings and manometric pressure 
decay curves obtained with a Sanborn pres- 
sure transducer (Model No. 267 B) and a 
four channel recorder unit (series 350). 
Outflow facility was calculated from the 
pressure volume relationships of living eyes 
computed by Eisenlohr and Langham.** No 
attempt was made to measure aqueous dy- 
namics in Group 2 rabbits because photoco- 
agulation was so limited that no effects were 
expected. 

Histology--The 11 treated eyes from 
Group 1 rabbits and all 16 eyes from Group 
2 rabbits were enucleated for histologic sec- 
tioning at the following intervals: immedi- 
ately after the procedure (two eyes), two to 
three hours (three eyes), 48 hours (two 
eyes), one to two weeks (four eyes), four to 
six weeks (five eyes), two to four months 
(six eyes), six months (two eyes), and 12 
months after the procedure (three eyes). 
Fourteen of these 27 enucleated eyes were 
fixed in 10% formalin solution and were 
processed in paraffin. 

Cryosections were made from 13 eyes. 
The enucleated eyes were rinsed thoroughly 
in ice-cold saline solution and immediately 
cut to the proper size. These were sand- 
wiched between pieces of liver tissue that had 
been treated with several changes of saline. 
A vial of hexane solution kept on dry ice at 
— 60°C was used for instant quenching. After 
10 minutes the hexane was discarded and the 
vials containing frozen tissue were kept in a 
cryostat at — 20°C. 


RESULTS 
Pressure effect—The follow-up period 
ranged from two hours to 12 months after 
photocoagulation. Intraocular pressure was 
evaluated in nine normal rabbit eyes and in 


two buphthalmic eyes. The extent of photo- 
coagulation in these 11 eyes ranged from 4% 
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_ to ¥% of the circumference of the corona 
ciliaris, The response of intraocular pressure 
_ varied considerably. It ranged from no ap- 
_ preciable change (two eyes) to significant 
reduction (nine eyes). A marked pressure 
- lowering effect occurred immediately after 
=- the procedure. It usually stabilized at the 
- beginning of the third week after photo- 
coagulation. 

Of the nine eyes that showed pressure re- 

duction after the procedure, seven eyes (six 
normal and one buphthalmic) had sustained 
_. pressure reduction and a decrease in aqueous 
_ formation. Two eyes (one normal and one 
 buphthalmic) showed a transient pressure 
_ lowering effect. No treated eye showed a 
ressure increase. The average pressure val- 
-ues in the eyes which had a pressure lower- 
ing are given in Table 1. 
_ A pressure drop occurred in three eyes af- 
ter the initial procedure and in four eyes af- 
ter the second procedure. Pressure and aque- 
ous production decreases of more than 25% 
of the original values for at least six weeks 
were considered meaningful. 

Complications—-Mild iridocyclitis with 
posterior iris synechiae developed in the area 
of cyclophotocoagulation after the initial 
_ procedure in three eyes and after the second 
procedure in one eye. In two of these four 
eyes, localized cortical lenticular opacities 
were observed. In two eyes, localized mild 
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vitreous opacities were present adjacent to 
the site of cyclophotocoagulation. 

In general, the lens and vitreous were 
clear and caused no difficulties for fundus 
examination and photography. No serious 
complications or evidence of cataract devel- 
opment were seen in any eye. 

Histopathology—-By gross examination 
the conjunctiva, cornea, and sclera were not 
affected in animals in which a portion of the 
ciliary process was photocoagulated. The iris 
in some eyes showed localized atrophy at the 
pupillary border associated with posterior 


adhesions to the anterior lens capsule. This me 
postoperative reaction was less severe in 


eyes which had a daily application of a ster- 
iod ointment for two to four days. The lens 
was clear except where posterior iris syn- 
echiae were present. The vitreous showed 
mild localized opacities adjacent to the site 
of photocoagulation. Usually, the ciliary pro- 
cesses showed anemic atrophy in the area of 
laser photocoagulation. In some eyes, punc- 
tate whitish-gray connective tissue was seen 
over the surface of the damaged ciliary pro- 
cess, especially early after the procedure. 
These changes were much less marked in 
Group 2 eyes, which received one or two ap- 
plications, than in Group 1 eyes. 

Microscopic sections made soon after 
laser photocoagulation showed marked capil- 
lary dilatation and destruction of the ciliary 


TABLE 1 
AVERAGE INTRAOCULAR PRESSURE IN SEVEN EYES WITH LOWERED PRESSURE* 





Treated Eyes 





IOP C 


Marmein ANIRON CHC nC ttt ANA aren oremnrtitheeh rR bernie emennnmeneetereremeanunitmuitrirttHentenrnustes unt nneerrmeenunan 


Before procedure 23 (Df 0.29 
After procedure 

1.5 months 18 (7) 0.27 

3 months 17 (4) 0.30 

6 months 17 (6) 0.31 

9 months 16 (3) 0.28 

12 months 15 (3) 0.27 





Controls (Fellow eyes) 

F IOP C F 
4.77 22 (7) 0,28 3.36 
2.16 21 (7) 0.30 3.30 
2.10 20 (4) 0.27 2.70 
217 20 (6) 0.28 2.80 
1.68 21 (3) 0.29 3.19 
1.30 21 (3) 0.28 3.08 





* IOP, intraocular pressure in mm Hg; C, outflow facility; F, inflow. 


f Figure in parentheses indicates the number of e 


examination. 


yes available for pressure average at the time of 
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Fig. 2 (Lee and Pomerantzeff). Section of rabbit eye showing reaction immediately after transpupillary 
laser photocoagulation. Three ciliary processes (arrows) show marked destruction (eryosection, silver stain, 


100). 


processes and epithelium (Figs. 2 and 3). 
The ciliary processes adjacent to the site of 
photocoagulation showed either a relatively 
intact structure immediately after the proce- 
dure (Fig. 4) or a transient capillary dilata- 
tion a few hours after photocoagulation 
(Fig. 5). Infammatory cell infiltration into 
the ciliary body and adjacent tissue varied 
with the extensiveness of the photocoagula- 
tion and individual animals. In six eyes of 
Group 2 in which the ciliary body itself was 
photocoagulated there was marked damage 
in the ciliary body and adjacent inner scleral 
tissue (Fig. 6). Topical corticosteroids and 
mydriatics used after the procedure appar- 
ently reduced the immediate postoperative 
inflammatory reaction, but did not diminish 
capillary and epithelium destruction. 

The ciliary and pigment epithelium ap- 
peared particularly vulnerable to heating. 
Epithelium destruction was nearly always 


visible not only over the photocoagulated cil- 
iary processes, but also in the adjacent cili- 
ary structures. The ciliary epithelium ap- 
peared more vulnerable to photocoagulation 
than the pigment epithelium. Disappearance 
of the entire ciliary epithelium was a con- 
stant finding regardless of whether just the 
tip or the entire ciliary process was photoco- 
agulated (Fig. 7). Pigment clumps were 
seen over the treated portion of the ciliary 
processes and the adjacent untreated ciliary 
processes. The capillaries of the photocoagu- 
lated ciliary processes were destroyed and 
underwent atrophy (Figs. 8 and 9). In 
Group 2, the capillaries of the photocoagu- 
lated portion of the ciliary body also under- 
went atrophy and the adjacent tissue showed 
fibroblastic proliferation. Muscle fibers, 
large vessels and the innermost layer of 
sclera were also damaged. No damage was 
seen in the outer layer of sclera. 
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Fig. 3 (Lee and Pomerantzeff). Section of rabbit eye showing reaction after transpupillary photocoagula- 
tion. Three hours after the procedure there is marked destruction of the ciliary processes (arrows) in 
another rabbit eye. L, lens capsule and epithelium; cb, ciliary body (cryosection, PAS, x 100). 


DISCUSSION 

Cyclodiathermy has been used clinically to 
Suppress aqueous humor formation by oblit- 
eration of the ciliary body.®* It is often per- 
formed in cases of intractable glaucoma 
when other surgical procedures have failed. 
However, cyclodiathermy has a low success 
rate and severe postoperative complications 
often develop.7-® Consequently, a safer and 


‘ 


more effective procedure for suppression of 
aqueous formation is desirable. Transscleral 
continuous CO, laser photocoagulation of 
the ciliary body has been attempted, but 
failed to destroy the epithelium of the ciliary 
processes in the rabbit eye.?° 

Chandler™ stated that in rare instances a 
filtering scar unexpectedly developed at the 
site of transscleral cyclodiathermy. The only 
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Fig. 4 (Lee and Pomerantzeff). Section of rabbit eye showing normal ciliary processes adjacent to the site 
of laser photocoagulation three hours after cyclophotocoagulation. S, sclera; cb, ciliary body (cryosection, 


PAS, x100). 


clinical evidence of success is a filtering bleb, 
not destruction of the ciliary body in the 
area of diathermy. He suggested that pene- 
trating diathermy might be the answer to 
success in cyclodiathermy. Walton and 
Crant,’? on the basis of Chandler’s theory, 
carried out a clinical investigation and re- 
ported that there is approximately a 5% 
chance of producing lasting useful reduction 
of intraocular pressure by multiple applica- 
tions of penetrating cyclodiathermy, but an 
equal chance of inducing phthisis. 

The results of our experiment with trans- 


pupillary cyclophotocoagulation indicate that 
suppression of aqueous formation is not 
as uniformly successful as expected. The 
pressure was significantly lowered in seven 
eyes (six normal, one buphthalmic), but no 
effect was noted in four eyes. The tono- 
graphic findings indicate that reduction of 
pressure in seven eyes resulted from depres- 
sion of aqueous formation. This observation 
is in agreement with the work of Scheie and 
associates,® and of Weekers and associates.** 
The degree of pressure reduction is not pre- 
cisely correlated with the extent of destruc- 





Fig. 5 (Lee and Pomerantzeff). Section of rabbit eye showing capillaries of the normal adjacent ciliary 
processes in another rabbit eye showing marked dilatation associated with mild disturbance of ciliary epl- 
thelium immediately after the procedure ( eryosection, silver stain, « 100). 





Fig. 6 (Lee and Pomerantzeff). Rabbit eye immediately after transpupillary laser cyclophotocoagulation. 
Ciliary body (cb) shows destruction (arrows) and ciliary processes (cp) show marked reaction. S, sclera 


baal 3 


(cryosection, Van Gieson, X100). 


. 
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Fig. 7 (Lee and Pomerantzeff). Rabbit eye 12 months after transpupillary laser cyclophotocoagulation of 
the tip and the body of an individual process, Left: Tip of the ciliary process shows destruction and scar 
formation (arrows) (Masson, X100). Right: Body of the ciliary process shows atrophy and altered 
structure (arrow) (Masson, X100). 





Fig. 9 (Lee and Pomerantzeff). Twelve months after transpupillary cyclophotocoagulation, the ciliary 
processes in the area of photocoagulation (Dcp) appear permanently destroyed. Changes in the underlying 
ciliary body (cb) are minimal. Preoperatively, intraocular pressure was 21 mm Hg in both eyes. Twelve 
months after operation, it was 15 mm Hg in the eye operated upon and 21 mm Hg in the control (fellow) eye. 
(hematoxylin-eosin, X25). 


tion of the ciliary processes. The effect of lo- extensive destruction of the epithelium of 
calized cyclophotocoagulation on the epithe- the ciliary processes that resulted in a small 
lium of the ciliary processes was more ex- pressure reduction require further investi- 
tensive than expected (Figs. 7, 8, and 9). gation. Whether permanent damage to the 
The reasons for failure in four eyes and the ciliary body and ciliary epithelium or to both 





Fig. 8 (Lee and Pomerantzeff). Section of a rabbit eye three months after transpupillary cyclophoto- 
coagulation with the argon laser. Damaged ciliary processes (Dep), and normal ciliary processes (Ncp) 
adjacent to the area of photocoagulation. cb, ciliary body. S, sclera. Intraocular pressure was 24 mm Hg in 
both eyes before operation. Three months postoperatively it was 15 mm Hg in the eye operated upon and 
21 mm Heg in the fellow eye (hematoxylin-eosin, X25). 


a 
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is necessary for a permanent reduction in 
aqueous formation requires further clarifica- 
tion. A beneficial result was accomplished in 
some eyes by destruction of just the ciliary 
processes without damage to the ciliary body. 
The fact that pressure reduction occurred 
after a procedure in which the sclera and 
conjunctiva were not touched does not sup- 
port Chandler’s theory, but is in agreement 
with the work of Weekers and associates.” 
They stated that a transitory reduction of 
pressure occurred in rabbit eyes and in hu- 
man eyes with primary glaucoma after trans- 
conjunctival and transscleral photocoagu- 
lation of the ciliary body without causing in- 
jury to the bulbar conjunctiva and sclera. 
The probable reasons for the transitory 
character of the pressure reduction are spon- 
taneous healing of insufficient photocoagula- 
tion lesions or compensatory hypersecretion 
by the remaining healthy ciliary tissue. 

Although transpupillary | cyclophoto- 
coagulation has been tested only on rabbits 
and is still under investigation, it seems to 
offer a safe and effective procedure to sup- 
press aqueous humor formation. It is a more 
refined procedure than transscleral cyclo- 
diathermy which produces variable results 
and often severe postoperative complica- 
tions. 


SUMMARY 


Transpupillary cyclophotocoagulation of 
individual ciliary processes was done with an 
argon laser through a newly developed con- 
tact lens for peripheral fundus examination 
and photocoagulation. Results in normal and 
hereditarily buphthalmic rabbit eyes indicate 
that this approach is effective and safe for 
depression of aqueous humor formation. 
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INTRAOCULAR TOXOCARA 


CHARLES P. WiLkinson, M.D., ann Rosert B. Wetcu, M.D. 
Baltimore, Maryland 


a 1952, Beaver and associates! described a 
Syadrome of childhood secondary to Toxo- 
cara canis invasion and proposed the term 

“visceral larva migrans.” This condition 
follows the ingestion of Toxocara ova which 
hatch i in the small intestine. The larvae mi- 
grate into the blood and lymph vessels, reach 
the liver and the lungs, and then enter the 
arterial circulation and are distributed to pe- 
ripheral organs where they migrate until 
onsumed or encapsulated by an eo- 
granulomatous response. The life 
> 18 never completed in man and ends at 








“Tn the natural canine host, larvae from the 
1pper ı respiratory tract reach the small intes- 
in directly, and the worms mature and pro- 
luce ova which are passed in the feces to be 
ngested by other animals, most importantly 
he human child. 

Historically, intraocular nematode infes- 
ations first gained significant attention in 
‘950, when Wilder? found larvae in histo- 
ogic. ‘sections of over half of a selected series 
i pseudogliomata at the Armed Forces In- 
titute of Pathology. These lesions were 
iriginally considered to be secondary to hook- 
vorms, but Nichols? later identifed sev- 
ral of the organisms as Toxocara larvae. 
since then, many similar cases of severe 
ematode endophthalmitis have been re- 
orted,*? and the importance of Toxocara in 
he differential diagnosis of leukocoria has 
i ome well recognized.®? In 1960, Ashton’? 
eported four cases of isolated posterior pole 
: ons secondary to Toxocara and thereby 
stablished a distinct second form of the dis- 
ase, markedly different from the more se- 
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verely involved cases previously reported. 
Soon thereafter, Duguid®? presented a 
larger series of cases and reemphasized that 
intraocular Toxocara infestation could result 
in either a solitary retinal “granuloma” or 
chronic endophthalmitis. He stated that the 
granulomatous form of the disease had never 
been recognized in the peripheral fundus or 
nasal to the optic disk. Reports of well-local- 
ized peripheral inflammatory masses secon- 
dary to Toxocara have infrequently ap- 
peared in the literature.™? Some of these 
have not resulted in severe disruption of the 
entire eye and represent a third and interme- 
diate form of the disease which is becoming 
increasingly well recognized.1*"4 - 
The purpose of this paper is to review our. 


experiences with presumed and proven cases 


of intraocular Toxocara at the Wilmer Insti- 
tute. 


MATERIALS AND METHODS 


This group of patients is composed of 
those whose fundus lesions were considered 
to be diagnostic of Toxocara infestation or 
whose histologic pictures were indicative of 
this entity. Most cases were obtained by re- 
viewing clinical records of the Johns Hop- 
kins Hospital and histologic specimens of 
the Wilmer Eye Pathology Department. 
Others were seen in consultation by one of 
us (RBW), and a very few were examined 
by other ophthalmologists at the Wilmer In- 
stitute. The ophthalmic evaluation consisted 
of a thorough history, a recording of the vis- 
ual acuity, and detailed external, slit-lamp 
and fundus examinations, Retinal drawings 
of focal lesions were performed, and photo- 
graphs were taken when possible. Only 
pathologic specimens judged to be diagnostic 
of intraocular Toxocara were included, but 
the presence of larval remnants was not con- 
sidered necessary for a positive histologic di- 
agnosis. 
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TABLE 1 


CLASSIFICATION OF INTRAOCULAR 
TOXOCARA INFESTATION 











No. Pathologic 
Eyes Diagnosis 
seashore ha Dol erat ela 
1. Diffuse nematode endoph- 
thalmitis 13 10 
2. Posterior pole “granuloma” 10 0 
3. Peripheral inflammatory 
mass in a quiet eye 18 1 
Total 4i il 
RESULTS 


Forty-one eyes of 40 patients were in- 
cluded in this series. These were divided into 
three groups (Table 1): Group 1 consisted 
of patients with diffuse nematode endoph- 
thalmitis, Group 2 included those with focal 
posterior-pole granulomata, Group 3 was 
made up of those with peripheral inflamma- 
tory masses in a relatively quiet eye. The lat- 
ter group will be discussed in greatest detail, 
for this form of the disease has not received 
sufficient attention in the hterature. 

The 13 patients in the first group were 
typical of those with extensive unilateral 
intraocular inflammation as previously de- 
scribed in excellent articles on Toxocara en- 
dophthalmitis.775 The patients were in the 
usual age group of two to nine years. They 
invariably presented with complaints of vis- 
ual loss and leukocoria, often accompanied 
by strabismus. Histories were never contrib- 
utory. Examination of the affected eye typi- 
cally revealed markedly diminished vision 
and leukocoria secondary to marked vitreous 
inflammation, a cyclitic membrane, or a huge 
retinal detachment. Occasionally, a poorly 
visualized inflammatory mass was seen in 
the vitreous cavity, and in one case, two such 
foci were described. The eyes were usually 
asymptomatic, but since the differential diag- 
nosis always included retinoblastoma, most 
of them were enucleated. Ten of the 11 posi- 
tive pathologic specimens were obtained 
from this group (Table 1). Microscopic ex- 
amination revealed typical eosinophilic ab- 
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scesses; larval remnants were discovered 
within three of these. The 11th patient has 
been followed for two years, and the eye re- 
mains asymptomatic and unchanged with 
bare light perception. The significance of 
this form of nematode endophthalmitis lies 
in its similarity to other causes of leukocoria, 
particularly retinoblastoma. Important fac- 
tors concerning this frequently difficult dif- 
ferential diagnosis have been well described 
in the past. 

The 10 patients in the second group were 
similar to those first described by Ashton.” 
Their ages ranged from six to 14 years, and 
the average age was slightly greater than in 
the first group. Past histories were not sig- 
nificant. Chief complaints were diminished 
vision or strabismus. The eyes were unin- 
flamed, and pertinent findings were limited 
to the posterior pole. Eight of the 10 granu- 
lomata were considered classic and were as- 
sociated with no apparent active inflamma- 
tion (Fig. 1). One patient’s lesions pro- 
gressed from a stage of minimal inflamma- 
tion to a severe endophthalmitis with total 
retinal detachment and dense leukocoria. 
The 10th patient’s quiet focal lesion had 
caused sufficient traction on the surrounding 





Fig. 1 (Wilkinson and Welch). Two posterior 
pole granulomata. Note clear media and traction 
upon surrounding retina. 


VOL. 71, NO. 4 


retina to produce a large posterior retinal 
tear and detachment (Fig. 2). All of these 
patients were seen after the publication of 
Ashton’s 1960 article, and none of these eyes 
was enucleated. Only three of the classic 
cases have been closely followed, and these 
have not changed in any way. The differen- 
tial diagnosis of these lesions includes dense 





tot have significant eosinophilia, Several of 
he patients had been exposed to puppies, as 
ave most children, but a significant history 
{f pica was obtained in only two. One of 
hese children had a history of passing large 
mounts of hair of his pet collie in his own 
eces over a four-month period between the 
ges of five and nine months, All patients 





“ig. 2 (Wilkinson and Welch). Fundus drawing 
a retinal tear and detachment secondary to trac- 
1 secondary to a posterior pole granuloma, 


`~ 
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TABLE 2 
VISION IN EYES WITH PERIPHERAL LESIONS 


MARAEA he ma ratte erimmi onenn p, 


Faa arena a hrm hn ttre emer ENE A aamir rma: 








Vision 


20/20-20/40 
20/50-20/100 
20/200--20/400 
20/400-LP 
Unknown (illiterate) 


tre Gt GI bo Ge 





were full-term babies with normal birth 
weights, and no histories of significant oxy- 
gen exposure were obtained. None of the pa- 
tients had sustained significant trauma about 
the involved eye. None of the group were 
physically or mentally retarded, and all were 
without systemic anomalies. 

Ocular examination revealed visual acui- 
ties that ranged from 20/20 to bare light 
perception, but vision was usually signifi- 
cantly reduced in the affected eye (Table 2), 
Right and left eyes were involved with equal 
frequency, and the affected eye usually devi- 
ated from the orthotropic position. No eyes 
appeared significantly injected on external 
examination. Minimally active inflammatory 
signs were occasionally present in the ante- 
rior chamber, but these were never active 
enough to be graded as one-plus on a scale of 
one to four. One patient had a few small old 
posterior synechiae. Minimal lens changes 
were often present in the posterior subcap- 
sular area, but significant lens opacities were 
present in only two instances. One of these 
patients, a 40-year-old woman, presented 
with a mature cataract, which was subse- 
quently removed without problems. Tensions 
in this group were always within normal lim- 
its. Vitreous cells and strands were invari- 
ably noted, but the reaction was moderately 
severe in only four cases and never signifi- 
cant enough to prevent a thorough examina- 
tion of the entire retina. In the periphery of 
the fundus, each of these eyes exhibited a 
dense white elevated inflammatory mass; 
these masses demonstrated various degrees 
of activity, were located at different depths 
in retinal or uveal structures, and were pro- 
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Fig. 3 (Wilkinson and Welch). Typical appear- 
ance of a peripherally located, dense, white, inflam- 
matory mass. Note the clear medial and normal 
surrounding retina. 





Fig. 4 (Wilkinson and Welch). Peripheral in- 
flammatory mass with characteristic vitreous bands 
running to surrounding retina. 


jecting toward the center of the vitreous cav- 
ity. The masses were always associated with 
dense connective-tissue strands in the vitre- 
ous cavity (Figs. 3, 4). Many of these were 
directed posteriorly and were attached to ei- 
ther the disk or to surrounding retina in a 
“sucker foot” configuration (Figs. 5, 6). El- 
evated folds of retina were frequently asso- 
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ciated with these vitreous bands and often 
extended from the mass to the disk. The fo- 
cal lesions were usually several disk diame- 
ters in size and generally occurred with their 
centers near the ora; in only three eyes were 
the masses located completely posterior to 
this boundary (Table 3). In two eyes, defi- 
nite multiple sites of involvement were ob- 





tig. 5 (Wilkinson and Welch). Fundus drawing 
of a classic peripheral inflammatory mass associated 
with a large retinal fold and multiple vitreous bands 
attached to surrounding retina. 





Fig. 6 (Wilkinson and Welch). Fundus drawing 0 
a superiorly located inflammatory lesion. 


7 
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served (Figs. 7, 8). A single patient pre- 
sented with bilateral involvement (Fig. 9); 
interestingly, this child was the patient with 
the amazingly positive history of pica de- 
scribed earlier: he was a normal full-term 
‘infant of normal birth weight who required 
no oxygen therapy. 

Associated fundus lesions other than those 
described above were rare, The optic nerve 
heads, per se, were always normal, and rem- 
nants of hyaloid vessels were not encoun- 
tered. The retinal vessels were without struc- 
tural or inflammatory anomalies and ap- 
“peared normal. Cystoid macular edema was 


TABLE 3 
LOCATION OF INFLAMMATORY MASSES 
No. 
Patients 
Ia At eh ie ltt 


Center of Inflammation: 


Are erreme anaana 

















Completely posterior to ora 3 
More anterior 15 
Quadrants: 

Temporal 4 
Inferior 6 
Nasal 3 
Superior 3 

9 





Fig. 7 (Wilkinson and Welch). Fundus drawing 
f two distinct inflammatory masses with a vitreous 


and running between them and attached to the 
sk. 
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Fig. 8 (Wilkinson and Welch). Fundus drawing 
of three distinct peripheral lesions; a fourth site of 
involvement lies over the nerve head and appeared 
similar to one of the lesions in Figure 1, 





Fig. 9 (Wilkinson and Welch). Fundus drawing 
of a child with bilateral involvement. The small le- 
sion at three o'clock was much denser than the 
more peripheral inflammatory reaction and possibly 
represented the location of the parasite. The right 
eye was a mirror image of the left with the excep- 
tion of this dense minute focus. 


present in only one eye, and there were no 
exudative retinal detachments. Occasional 
areas of mild scarring and pigment prolifer- 
ation surrounding the masses were seen, but 
more classic forms of chorioretinal scarring 
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Fig. 10 (Wilkinson and Welch). Fundus drawing 
from a patient with diplopia, 20/25 vision in the in- 
volved right eye, a pseudohypotropia of the right 
eye of approximately five diopters, a true hypertro- 
pia of the right eye of 20 diopters, and a hetero- 
topia of the macula secondary to an inferiorly lo- 
cated peripheral inflammatory lesion. 


occurring in other types of uveitis were 
never encountered. Lipid deposits were 
never noted, and calcification was not clini- 
cally visible. Heterotopia of the macula 
(Figs. 10, 11) secondary to traction oc- 
curred in three eyes markedly similar to cases 
previously reported in the literature.**’" In a 
single patient, traction resulted in peripheral 
retinal hole formation and a large retinal de- 
tachment. 

Only one of the eyes in this group was 
enucleated. The lesion was very typical clini- 
cally (Figs. 5, 12), and histologic sections 
revealed a characteristic eosinophilic granu- 
loma containing remnants of Toxocara larva 
in the posterior ciliary body (Fig. 13). Of 
the 17 remaining eyes, nine were seen on 
only one occasion and there were insufficient 
referral or follow-up notes to allow an as- 
sessment of the course of the disease. Eight 
eyes have been followed from 18 months to 
five years. Six of these had insignificant 
intraocular inflammation when first seen, 
and activity did not increase; the two re- 
maining patients had moderately severe in- 


~ 


APRIL, 1971 


fammation. The first received a course of 
thiobendazole, and activity of the lesion very 
slowly and minimally diminished over the 
next 30 months, with a slight decrease in the 
size of the mass. The second improved mini- 
mally on a short course of systemic steroids, 
but this therapy was stopped because it did 
not prove successful. In summary, all eyes 
which were adequately followed changed 
very little, regardless of the activity of the 
lesions or the therapy used. 

Undoubtedly, these statistics are of little 
help in discussing the natural course of this 
disease or in assessing therapy, and we have 
not had the opportunity to follow a case of 
Toxocara endophthalmitis from its onset to 
the stage represented by these relatively 
quiet peripheral lesions. Of interest in the 
regard is a recent article" describing a 13- 
year-old patient who presented with only a 
few floating vitreous opacities and a periph- 
eral subretinal nodule in an otherwise nor- 
mal eye. Over the next six months, the 
child’s vision deteriorated markedly, as the 
lower half of the retina became detached. 
However, over the following six months, 
this detachment slowly disappeared, leaving 
what was described as a “typical retinal 





Fig. 11 (Wilkinson and Welch). Fundus photo- 
graph from the patient with an inferiorly displaced 
macula described in Figure 11. 
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‘ig. 12 (Wilkinson and Welch). 
Gross specimen of the eye drawn in 
Figure 5 demonstrating the large 
dense inflammatory mass and ele- 
vated retinal fold which runs pos- 
teriorly to the disk, 





fold” connecting the nerve head with the pe- 
ripheral nodule. The authors did not list pos- 
sible etiologies, but the report is certainly 


compatible with the peripheral lesions we 
have been discussing 


my e 


COMMENT 


In most reported cases of proved Toxo- 
cara endophthalmitis the responsible larvae 
are located in the posterior eye, but in this 
series, anteriorly situated centers of inflam- 
mation were much more common, Of the 13 
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eyes with diffuse nematode endophthalmitis, 
10 came to enucleation, In five of these, the 
primary inflammatory focus was in the re- 
trolental area of the vitreous, and in four 
others it was in the anterior retina or ciliary 
body. In only one did the larva appear to 
emerge from the posterior retina. The posi- 
tions of the presumed Toxocara larvae in the 
second and third groups of eyes are obvious. 

Perkins* stated that anteriorly situated le- 
sions secondary to Toxocara might be more 
common than posterior forms, and he 





‘ig. 13 (Wilkinson and Welch), Microscopic section through an eosinophillic abs 
tic larval remnants and located in the peripheral mass shown in Figures 5 and 1 


(250), 


cess containing character- 
3 (hematoxylin and eosin, 
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TABLE 4 


DIFFERENTIAL DIAGNOSES IN PERIPHERAL 
TOXOCARA LESIONS 


Congenital and developmental anomalies 
Retrolental fibroplasia 
Congenital retinal folds 
Anomalies of the hyaloid and primary vitreous 
Uveitis 
Pars planitis 
Toxoplasmosis 
Focal endophthalmitis 
Coats’ disease 
Trauma 
Tumor 
Retinoblastoma 
Other 


sentra. 





equated the migration of the worm peripher- 
ally with a more intense vitreous reaction 
and an increased tendency to form cyclitic 
membranes or retinal detachments. Duguid’ 
stated that the quieter granulomatous form 
of the disease had never been recognized in 
the periphery. We believe that the initial site 
of the larva is determined solely by chance. 
The activity of the worm and the various 
host defenses determine the extent of the in- 
flammation. If this reaction remains local- 
ized, the lesion probably slowly subsides and 
results in a dense gliotic mass. However, if 
the inflammation progresses unabated, more 
significant and irreversible changes occur, 
with the development of leukocoria and a 
generally useless eye. The location of the ini- 
tial inflammatory focus, per se, does not de- 
termine the ultimate outcome of the eye. 

The differential diagnosis of the periph- 
eral inflammatory masses includes many en- 
tities, as listed in Table 4. 

Toxocara endophthalmitis typically occurs 
in childhood, and congenital and develop- 
mental anomalies therefore form an impor- 
tant class of lesions to be differentiated from 
the peripheral masses. The Grade HI cicatri- 
cial stage of retrolental fibroplasia appears 
similar to a temporally-situated Toxocara in- 
flammatory mass with a fold of retina ex- 
tending posteriorly. However, in our series, 
histories were negative for diminished birth- 
weight, prematurity, and significant oxygen 
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therapy. Retrolental fibroplasia (RLF) is al- 
most invariably bilateral,® and an examina- 
tion revealing signs of inflammation in the 
involved eye and a typically normal fellow 
eye is evidence against a diagnosis of RLF. 
Congenital retinal folds with classical septi 
beginning at the disk and radiating into a 
large fibrous extension in the periphery may 
mimic both peripheral Toxocara lesions and 
RLF. However, congenital folds are nearly 
always associated with some persistence of 
the hyaloid system, and they typically extend 
into only the lower temporal quadrant.” 
There are usually no signs of active inflam- 
mation. More severe cases of retinal dyspla- 
sia are associated with severe systemic 
anomalies.” Disorders of the primary vitre- 
ous and hyaloid system may simulate diffuse 
Toxocara endophthalmitis but do not cause 
problems in distinguishing the more focal 
forms of the disease. 

Several forms of uveitis occurring in 
childhood deserve mention in the differential 
diagnosis of the peripheral lesions secondary 
to Toxocara. The pars planitis?? and chronic 
cyclitis®® syndromes have been reported sec- 
ondary to proven toxocariasis,’? and the dis- 
tinction between the two entities can indeed 
be quite difficult. However, the par planitis 
syndrome is bilateral in 80% of cases, and 
the inflammation is classically distributed in 
a “snowbank” pattern which is typically lo- 
cated inferiorly and anterior to the retina ; it 
usually appears much less solid and localized 
than the reaction of the inflammatory masses 
due to Toxocara. In addition, perivasculitis, 
macular edema, and papillitis occur more 
frequently in pars planitis, and the general 
course of this disease is probably more unre- 
lenting. The retinitis of the presumed toxo- 
plasmosis syndrome may cause enough vitre- 
ous inflammation to make its recognition 
quite difficult, but if the characteristic scars 
and daughter lesions are visible, the differen- 
tiation of this entity from peripheral toxo- 
cara is usually not at all difficult, Focal in- 
flammatory lesions secondary to other orga- 
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nisms may present a variety of pictures, as - 
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_ recently discussed by Perkins,® Although it 
is obviously impossible to completely rule 
out other causes of some of the peripheral 

-lesions we have described, we believe that the 

_ evidence to date indicates that the intraocular 

-picture which we have been describing is 

_ very characteristic of Toxocara. 

> The peripheral vascular anomalies and 

-lipid seen in mild cases of Coats’ disease are 

-not seen in cases of peripheral toxocariasis, 

- although severe cases of the former are fre- 

uently confused with diffuse Toxocara en- 

lophthalmitis, 

_ Ocular trauma can result in localized pro- 

—liferative changes and inflammatory signs 
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vhich simulate those caused by Toxocara. 
wever, the history and associated lesions 
ondary to the injury greatly aid in differ- 
-entiating the two conditions. 

Neoplasms must be included in the differ- 
ential diagnosis of all intraocular mass le- 
sions, especially in childhood, Retinoblasto- 
mas generally occur in a younger age group 
and are often bilateral.? Evidences of growth 
and vitreous seeding will often appear on 
follow-up examinations. Inflammation from 
the tumors is variable, but the tendency to 
form characteristic vitreous bands is not 
present. F inally, the tumors are much more 
likely to calcify than Toxocara lesions, Nev- 
ertheless, one must always be aware that 
small peripheral retinoblastomas can mimic 
inflammatory foci, although we have not 
seen this in patients who presented the typi- 
cal picture described above. Benign neo- 
plasms such as those associated with the pha- 
komatoses are usually recognized by associ- 
ated systemic lesions and the relative absence 
of inflammation, and they rarely simulate 
Toxocara. 

The treatment of nematode endophthalmi- 
tis remains controversial. The efficacy of an- 
tinematode agents such as thiobendazole has 
not been sufficiently established to date. 
Corticosteroids have proved helpful in se- 
vere cases of visceral larva migrans,?° and 





they appear to have been of value in a few 
ocular cases.” Certainly, they are indicated 
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in Toxocara in actively inflamed, salvageable 
eyes, as they are in most types of posterior 
uveitis, 

Nematode endophthalmitis is an entity 
with a very distinct histologic picture but a 
variable clinical presentation. In cases of 
leukocoria, surely the mere possibility of 
toxocariasis cannot prohibit enucleation, for 
in severely involved eyes, the distinction be- 
tween nematode endophthalmitis and retino- 
blastoma can be impossible. However, visible 
focal masses occurring in association with 
vitreous inflammation and the characteristic 
vitreous bands and retinal folds described 
above should be suggestive of Toxocara and 
this presumption or suspicion should not re- 
quire immediate overaggressive histologic 
documentation. All intraocular masses 
should be followed very closely ; progression 
indicative of a neoplastic process should 
prompt enucleation, whereas a picture more 
consistent with active endophthalmitis should 
invite medical therapy. 

AS a significant disease of known etiology, 
Toxocara endophthalmitis in all its forms 
needs to be studied in greater detail; better 
answers to the questions posed by this entity 
would undoubtedly improve our knowledge 
of other types of intraocular inflammation. 


SUM MARY 


Of 40 patients with presumed or proven 
intraocular Toxocara, 17 patients (one with 
bilateral involvement) presented with pe- 
ripheral inflammatory masses. T ypically, 
these eyes were quiet, without anterior seg- 
ment inflammation, and significant changes 
were located posteriorly, where large retinal 
or subretinal inflammatory masses of vari- 
able activity were observed in association 
with mild vitreous infammation and charac- 
teristic vitreous bands running from the 
mass to surrounding retina and often to the 
optic nerve. These bands were frequently as- 
sociated with retinal folds. The differential 
diagnosis of these peripheral lesions includes 
congenital and developmental anomalies, 
other forms of uveitis, Coats’ disease, 
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trauma, and tumors. It is suggested that in 
intraocular Toxocara, the site of the infesta- 
tion is determined by chance, and the differ- 
ences observed in the clinical forms of this 
disease are secondary to variations in nema- 
tode activity and host response. 
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CASE OF OCULAR ANGIOSTRONGYLIASIS ASSOCIATED 
WITH EOSINOPHILIC MENINGITIS 


CHARIMET KANCHANARANYA, M.D., AND SOMPONE Punyacupta, M.D. 
Bangkok, Thailand 


Human eyes are invaded by many species 
of parasite. Angiostrongylus cantonensis 
was recovered from the anterior chambers of 
the eyes on three occasions.1-3 This rat lung- 
worm is believed to be an etiologic agent of 
epidemic eosinophilic meningitis in Hono- 
lulu, the South Pacific, Taiwan, Viet Nam. 
and Thailand. None of these three reported 
_ cases showed symptoms or signs of cerebral 
involvement. Recently, we recognized A. 
-eantonensis in the vitreous chamber of the 
eye, and subsequently the worm was surgi- 
cally removed from the anterior chamber. 
More important, this patient was proved to 
have eosinophilic meningitis. 


CASE REPORT 


A 34-year-old Thai man was admitted to the De- 
partment of Ophthalmology, Ramathibodi Hospital, 
on May 26, 1969, with the chief complaint of failing 
vision in the left eye of 10 days’ duration. The pa- 
tient had eaten raw snails (Pila species) twice, on 
April 18 and 20, and on May 1, he developed fever, 
headache, stiff neck, arthralgia, myalgia, and gen- 
eral malaise. Influenza was diagnosed, and after he 
was treated symptomatically by a local doctor, his 
general symptoms subsided, but on May 14, he sud- 
dently experienced poor vision in the left eve. An 
ophthalmologist at another hospital made a diagno- 
sis of retinitis in the left eye of unknown etiology. 
The patient was referred to this hospital for fur- 
ther investigation where examination on admission 
revealed vision 20/20 in the right eye and finger 
counting in the left. Applannation tonometry 
showed normal intraocular pressures in both eyes, 
Eyelids and ocular movements were normal. In the 
left eye, mild circumcorneal injection was noted. 
Slit-lamp examination revealed mutton-fat keratic 
precipitate, mostly on the inferior half of the cor- 
nea. The anterior chamber was filled with numerous 
cells and flares. The pupil was oval vertically, dis- 
torted, semidilitated, and reacted sluggishly to light. 
The lens was clear. Traces of flares and cells were 
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Fig. 1 (Kanchanaranya and Punyagupta). Mod- 
erate sizes of pigments are scattered throughout the 
entire retina. 


seen in the anterior vitreous. Examination of the 
fundus by binocular indirect ophthalmoscope re- 
vealed generalized edema of the retina. Moderate- 
sized pigment was scattered throughout the entire 
retina (Fig. 1), rather fine around vortex ampulla, 
but dense and larger in the equatorial region and 
almost absent in the macular area. The macula was 
dull in color and the foveal reflex was ill defined. 
There was no exudate or hemorrhage seen any- 
where. The optic disk was slightly hyperemic and 
raised on the nasal side. There was no significant 
change in the retinal vessels. On peripheral exami- 
nation of the inferior part of the vitreous cavity, an 
actively mobile, white, round worm was seen on the 
inner surface of the retina (Fig. 2). When the pa- 
tient moved his head or rotated his eye, the position 
of the worm changed, sometimes appearing just 
next to the inferior part of the optic disk. A diag- 
nosis of intravitreal parasite was made. 

General physical examination revealed a temper- 
ature of 37°C, a pulse rate of 80/minute and blood 
pressure of 122/82 mm Hg. Examination of all SyS- 
tems included the Neurologic and all other exami- 
nations were normal. No signs of meningial irrita- 
tion were noted. The routine blood examination 
showed 10,000 WBC/mm? with 40% neutrophils, 
32% lymphocytes, 26% eosinophils, and 2% mono- 
cytes. Stool and urine were negative. VDRL was 
nonreactive. Biochemical tests of the blood were 
normal. X-ray films of the chest were negative. 
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Fig. 2 


(Kanchanaranya and Punyagupta). A 
white, round worm, actively mobile, can be seen iti 
the lower part of the vitreous cavity. 


Because the worm was actively mobile, the pa- 
tient was instructed to remain quiet and prone in 
the hope that the worm would gravitate to the ante- 
rior chamber, and by the morning after its discov- 
ery, the worm had moved to the six o'clock position 
of the anterior chamber, as expected. The pupil was 
immediately constricted, and under local anesthesia 
and akinesia, the worm was removed intact through 
a sclerocorneal incision and fornix-based flap at 2: 
30 to 3:30 o'clock. The specimen was placed in nor- 
mal saline and sent to the laboratory for identifica- 
tion, 

Identification of the parasite--The worm was 
xed in 5% formalin and mounted. It was 11.7 mm 
in length and 0.27 mm in width at mid body (Fig. 
3). The cuticle showed striation. The worm had 
bursa and two unequal spicules. The mouth had tri- 
angular teeth. It was identified as an immature male 
Angiostrongylus cantonensis. 

Progress and  treatmenit—The postoperative 
treatment regimen consisted of a systemic antibiotic 
and a topical steroid, antibiotic, and mydriatic. Daily 
slit lamp and indirect ophthalmoscope examination 
showed progressive clearing of the anterior segment, 
but the retinal lesion remained unchanged. Because 
of the nature of the worm and this patient’s history 
of headaches, a lumbar puncture was done on May 
28. It showed clear and colorless fluid; initial pres- 
sure was 220 mm H-O; WBC count was 186/mn", 
with 42% lymphocytes and 58% eosinophils. Bio- 
chemistry revealed 91 mg% sugar, 118 mEq/L 
chloride, and 103 mg% protein. On June 4, a second 
lumbar puncture again showed clear and colorless 
fluid. Initial pressure was 240 mm H-O; WBC count 
was 72/mm'*, with 53% lymphocytes and 47% eosino- 
phils. Biochemistry showed 38 mg sugar, 124 
mEq/L. chloride, and 66.3 mg% protein. aes 
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The patient was discharged 10 days after admis- 
sion on a treatment regimen of 30 mg of oral pred- 
nisone daily, plus mydriatic and steroid-antibiotic 
drops. He reported for examination at weekly in- 
tervals and the systemic steroid was gradually ta- 
pered off. He was last seen two months after the 
operation, when the anterior segment was found to 
be completely free from inflammation. At that time, 
the pigmentary changes were fading in color, but 
were still dispersed in the same area and there was 
no change in their number. There was no significant 
change in visual acuity and the fellow eye remained 
entirely normal. 


Adult A. cantonensis lives in the pulmo- 
nary vessels of the rat. From the ova, lodged 
in the small pulmonary arterioles, the larvae 
migrate upward along the bronchial trees to 
the esophagus and are passed out with stools. 
Many kinds of snails, slugs, and some crus- 
taceans will serve as intermediate hosts, and 
when rats eat these creatures, third-stage in- 
fective larvae enter their circulation, infect- 
ing the heart, lungs, brain, and spinal cord. 
Larvae, migrating out of vessels to infect the 
nervous tissue, develop into the fourth and 
fifth stages in the brain and then enter the 
venous circulation again, return to the heart, 
and became adult worms in the rat’s pulmo- 
nary arteries. 

Man becomes infected by eating raw or 
rare flesh of such intermediate or trans- 
ported hosts as Pila snails, African snails 





Fig. 3 (Kanchanaranya and Punyagupta). This 
immature male Angiostrongylus cantonensis re- 
covered from the patient’s left eye, measured 11.7 


mm in length and 0.27 mm in width. 
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{Achatina fulica), and fish. In addition, con- 
taminated vegetables or water may be 
sources of human infection. The route of 
migration of this parasite in man is not 
known; it may be similar to that in the rat. 
How the worm enter the eye chamber is not 
known, but theoretically, there are many 
possibilities: 

1, During the earlier stage of arterial mi- 

gration, some of the small third-stage larvae 
_from the heart may enter the arteries that go 
to the eye instead of the brain, developing 
into fourth and fifth-stage larvae in the 
chamber. However, eye complaints in re- 
ported patients have been of very short dura- 
tion before the big, fifth-stage larvae have 
en found, 
E 2. After d developing to the fifth stage in 
‘the brain tissue, larvae may then enter the 
retinal arteries and penetrate the eye cham- 
ber through this route, or they may migrate 
against the venous stream to the eye through 
the vortex or the ciliary system. These two 
possibilities are quite remote considering the 
larger size of the worm compared to the size 
of the small vessels and poor ability of pene- 
tration. 

3. After reaching the fifth stage, larvae 
may migrate along the surface of the brain, 
particularly at the base of the brain, where 
they may transverse the optic nerve, travel- 









e tig.. 4 ( Kindai anya and Punyagupta). Two 
A. cantonensis larvae were seen between the dis- 
sected optic nerve and nerve sheath of an experimen- 
tal rat infected with the parasites 29 days previously. 
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ing between the nerve and sheath until they 
reach the eye itself, which they may enter by 
way of the cribiform plate. They may move 
around the globe, possibly making their way 
through the limbus into the anterior cham- 
ber. This possibility is the most reasonable 
because of the following evidence: 

In one of our experiments in the rat, fifth- 
stage A. cantonensis larvae were found 
trapped between the optic nerve and nerve 
sheath on the 29th day after infection (Fig. 
4.) In other experiments, we found A. 
cantonensis larvae in the periorbital tissue 
18 days after infection. 

In about 12% of patients with eosinophilic 
meningitis due to A, cantonensis, unilateral 
swelling of the disk is noted,* presumably 
due to secondary opticneuritis. It is thought 
that this may be due to the injury of the op- 
tic nerve during the migration of the worm. 
Some of these patients became blind and pa- 
pilledema or optic atrophy was noted. In ad- 
dition, the swelling of the eyelids, noted in 
about 1% of patients with eosinophilic men- 
ingitis, may well be due to the periorbital mi- 
gration of the larvae similar to the findings 
in experimental animals. 

In another recent case of eosinophilic 
meningitis, we found pigmentary changes in 
the retina similar to the present case. A scar 
of moderate size was found in the retina and 
choroid, possibly representing a site of the 
worm’s penetration. In addition, we found 
many fundi among the Thai people to have 
some form of peripapilla lesion of unknown 
etiology (Fig. 5). This can possibly be an 
abortive form of the worm’s intravitreal mi- 
gration through the optic nerve. We have 
reached the conclusion that this common par- 
asitic infection may often be responsible for 
visual impairment of unknown cause in Thai 
people. 


SUMMARY 


A case of intravitreal angiostrongyliasis 
associated with eosinophilic meningitis is re- 
ported. An intact rat lung worm, Angio- 
strongylus cantonensis, was removed intact 














Fig, 5 (Kanchanaranya and Punyagupta). This 
intravitreal fibrotic mass extending from a pe- 
ripapilla lesion of unknown etiology may represent 
an abortive form of intravitreal migration of A. 
cantonensis. 
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from the eye of a 34-year-old Thai man 
whose 10-day history of eye complaints be- 
gan following his ingestion of raw snails, 
known to be commonly the hosts of third- 
stage larvae of this parasite. 

His treatment and the possible routes of 
invasion of the human eye are discussed. 
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COMPARISON OF CATGUT AND COLLAGEN SUTURES IN 
STRABISMUS SURGERY 


Josepu H. Gorpsrein, M.D., Aurora C. CLAHANE, M.S., Paur B. Beprossian, M.D., 
AND RoBERT L. CopELANpD, M.D. 


The value of absorbable suture material 
hes predominantly in its ability to maintain 
. two coapted surfaces sufficiently long to allow 
for firm bonding with as little reaction as 
< possible. The search for material which would 
-reduce postoperative reactivity has centered 
-most recently on the use of collagen. This ma- 
terial is made by pooling beef tendon from 
_ many animals and treating it with an enzyme 
o remove unwanted protein and to aid in dis- 
rsing the fibrils. The material is swollen 








De ite anions Sonit ney. The proposed 
advantages of collagen are (1) beef tendon, 
din contrast- to sheep intestine, contains a 
greater content of collagen; (2) by blending 
tissue from many animals the individual ani- 
mal variability may be avoided; (3) recon- 
stituted fibers allow for the production of a 
suture which is uniform with regard to con- 
tent and dimension, 

_ Various studies which have compared cat- 
gut with collagen have shown, with minor 
variations, no overwhelming differences be- 
tween the two. Brumback? reported less in- 
flammatory cellular response when collagen 
was used in corneal surgery in animals than 
he had experienced in an earlier evaluation of 
catgut sutures. In clinical keratoplasties, how- 
ever, Brumback and McPherson? reported 
that results with collagen sutures were com- 
parable to those obtained previously with cat- 
gut or silk. In six other studies,?* the re- 


uranmanta. 
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sponses to catgut and to collagen in cataract 
surgery are reported as comparable in terms 
of tissue reaction; one study noted a slight 
variability in absorption, while another? 
noted greater pliability. 

In experimental studies on rabbit mus- _ 


cle**° collagen was found to absorb more rap- _ - 
idly than chromic catgut; granuloma forma- — . 
tion was the same with either material. Re- 


gan? noted that clinically the tissue reaction 
was about the same with collagen as with 
plain catgut. Apt and associates??? reported 


on the occurrence of allergy to catgut sutures _ a : 


in strabismus. In evaluating allergic response, 
Apt stated in an interview that he found the 
reaction to collagen and to catgut was the 
same. No immediate reaction to collagen was 
noted.** His study, however, did not use 
matched cases, nor did it exclude cases with 
previous eye surgery. Both kinds of sutures _ 
were used in the same patient, and follow-up 
evaluation was generally made in two weeks, 
a period of time too short to detect the 
granuloma formation which typically ap- 
pears five weeks after surgery. 

The present study was undertaken to com- 
pare the clinical response to chromic catgut 
sutures with the response to chromic collagen 
sutures in a selected group of patients under- 
going various surgical Aes for stra- 
bismus. 


MATERIAL AND METHODS 


The 46 patients selected for this study were 
all from the motility service of Kings County 
Hospital. Only patients with no history or 
evidence of previous eye surgery or trauma 
were included. These patients were divided 
into six groups and Table 1 lists the surgical 
procedures performed in each group; 36 of 
the 46 patients are included in Groups 3 
and 4. 

Before surgery, patients were matched 
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STRABISMUS SUTURES 


TABLE 3 


AVERAGE TISSUE RESPONSE IN ALL CASES OF SPECIFIED SURGICAL PROCEDURE 





Suture 
Material 


1/2 
Week 


11/2 
Weeks 


21/2 


Catgut 3.6 2.8 2.1 
Collagen 3.3 2.6 21 

ae Catgut 3.7 2.8 2.2 
Collagen 3.5 2.5 2.1 

= Catgut 4.1 3.0 2.2 
= Collagen 3.6 2.4 2.0 


any whom collagen had been used. No signifi- 
ie cant difference was noted. Ten of these 12 
_ patients had had lateral rectus resections. 
Granuloma formation had its onset in these 
12 patients between two and 12 weeks post- 
operatively. 

There were six arms that showed a skin 
reaction scoring two points or more, and in 
these the onset was from one-half to three 
. and one-half weeks after surgery. Four of 
` these six had catgut sutures, but again, this 
-. difference is not significant. Five of the six 
reactions reached maximum intensity two 
and one-half weeks after the stitch had been 
placed. In the sixth, peak reaction was 
reached at three and one-half weeks, but on- 
set was not observed until a week and a half 
after surgery. 

_ The timing of these responses would sug- 
-gest a delayed allergic reaction as suggested 
- by Apt.” In contrast to the findings in his 
_ study on allergy to catgut,!® the eye reac- 
= tion was not simultaneously hyperreactive. 
- In all cases, the skin reaction occurred dur- 
ing a course of gradual decrease in eye reac- 
tivity (Fig. 1). It would seem that allergy to 
=the suture material may be manifested in the 
skin alone, or that the allergic component in 
the eye may be masked by the surgical 


N 
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§ 1/2 9 1/2 
Weeks Weeks 





3.1/2 
Weeks 


41/2 
Weeks 


Group 3—Medial Rectus Recession 














1.8 1.2 1.i 0.8 
1.7 1.4 1.4 0.6 
Group 3—Lateral Rectus Resection 
2.0 E: 1.4 1.5 
1.6 1.9 1.8 0.6 
Group 4—-Medial Rectus Resection 
2.6 1.9 1.4 0.4 
1.6 1.6 1.8 Qi 
Group 4—Lateral Rectus Recession 
1.9 1.6 1.4 0.2 
1.3 1.0 1.5 0.0 
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trauma or to some degree by the use of ste- 
roids. 

The results of the present controlled series 
agree with the laboratory findings and clini- 
cal impressions previously described: There 
appears to be no significant difference in re- 
action to catgut and to collagen sutures, ei- 
ther in the frequency of granuloma forma- 
tion or in the frequency of an allergic skin 
reaction, 


SUMMARY 


The response to catgut and collagen su- 
tures was compared in a matched series of 
patients undergoing surgical correction of 
strabismus. A group of 46 patients was 
selected for study, none of whom had expe- 
rienced previous eye surgery or trauma ac- 
cording to history and present evidence. 
These patients were paired according to 
muscle and type of procedure to be used, 
with one of each pair receiving catgut su- 
tures and the other receiving collagen. 
Weekly follow-up examinations were made 
until five and one-half weeks after surgery, 


with a final examination nine and one-half 
weeks after surgery. At each weekly exami- 


nation, from one to three ophthalmologist 
examined each patient and scored his findings 
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POSTOPERATIVE FOLLOW UP (IN WEEKS) 


Fig. 1 (Goldstein and associates). Comparison of skin reaction and muscle reaction in six cases in 


which the skin reaction was scored two or more. 


of redness, edema, and elevation. Addition- 
ally, a suture remnant was placed in the left 
forearm of each patient at the time of surgery 
and photographs were made of each arm and 
each eye at each weekly evaluation to facili- 
tate a comparison of the response to the two 
sutures. In two groups comprising 36 of the 
46 total patients, additional comparisons were 
made of the response of each individual 
muscle involved. No significant difference 
was found in the response to the two sutures 
in either frequency of granuloma formation, 
or in the type or severity of the skin reaction 
that was observed. 
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OPHTHALMIC MINIATURE 





Ectropion from caries of the orbit (left). Professor Ammon’s opera- 





tion for its cure (right). Lawrence, W.: A Treatise on the Diseases of 
the Eye (Hayes, Isaac, ed.), Philadelphia, Lea and Blanchard, 1847. 














MEETINGS, CONFERENCES, SYMPOSIA 


Eprrep spy Tuomas CHALKLEY, M.D. 


AMA SECTION ON 
OPHTHALMOLOGY 


The 1971 meeting of the Section on Oph- 
thalmology of the American Medical Asso- 
ciation will be held at the Holiday Inn on 
the Board Walk at Atlantic City, New Jersey, 
June 21-22, 1971. Speakers include the fol- 
lowing: 


Monday, June 21 
9:00 AM. 


Robert A. Schimek, New Orleans: Surgery 
for ophthalmic complications of Grave’s dis- 
ease. Robert C, Day, New York City, discus- 
sant. 

Henry Hirschman, Long Beach, Califor- 
nia: Intracameral prostheses: Experience 
with 150 pupillary lenses. Richard C. Trout- 
man, Brooklyn, discussant. 

Calvin Hanna, Little Rock, Arkansas: 
Electric cataract. Edward A. Jaeger, Phila- 
delphia, discussant. 

Jonathan D. Wirtschafter, Lexington, 
Kentucky: Electrical hazards of cryosurgery. 
Davis G. Durham, Wilmington, Delaware, 
discussant. 

Edward Collier, Chicago: Pupillary-block 
flat anterior chamber following cataract sur- 
gery. Harold G. Scheie, Philadelphia, dis- 
cussant. 

William H. Coles, New Orleans: Indica- 
tions for vitrectomy in eye injuries. Harvey 
Lincoff, New York City, discussant. 

William Tasman, Philadelphia: Retinal de- 
tachment secondary to proliferative diabetic 
retinopathy. J. Wallace McMeel, Boston, 
discussant. 


ADDRESS OF DISTINGUISHED AMERICAN GUEST 


Algernon B. Reese, New York City: Un- 
usual manifestations of ocular tumors and 
simulating lesions. 


Monday, June 21 
1:00 P.M. 


EXECUTIVE SESSION 


Chiel A. Wind, Gainesville, Florida: A 
clinical evaluation of the Halberg applana- 
tion tonometer. G. Peter Halberg, New York 
City, discussant. 

Giacomo S. Guggino, Staten Island, New 
York: The home study of intraocular pres- 
sure. G. Peter Halberg, New York City, dis- 
cussant. 

Zarko M. Vucicevic, Philadelphia: Impor- 
tance of scleral rigidity on the correct inter- 
pretation of water provocative test and tonog- 
raphy. Bernard Becker, St. Louis, Missouri, 
discussant. 

Milton Best, New York City: Fluorescein 
angiography in glaucoma. George L. Spaeth, 
Philadelphia, discussant. 

Steven M., Podos, St. Louis, Missouri: 
Comparison of intraocular pressure effects of 
various topical steroid preparations. Mansour 
F. Armaly, Washington, D.C., discussant. 

Ralph Z. Levene, New York City: A new 
concept of malignant glaucoma. William C. 
Frayer, Philadelphia, discussant. 

John C. Rieser, Boston: Malignant glau- 
coma, Andrew DeRoetth, Jr., New York 
City, discussant. 

Dutch treat cocktail party for members 
and guests will be held at 6:00 P.M. 


Tuesday, June 22 
9:00 A.M, 


Bartley R. Frueh, Columbia, Missourt: 
Superior oblique transplantation in third 
nerve paralysis. Philip Knapp, New York 
City, discussant. 

Allan M. Putterman, Chicago: Treatment 
of upper eyelid retraction of excision of 
Müller's muscle. Gerald M. Shannon, Phila- 
delphia, discussant. 
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_ Thomas Behrendt, Philadelphia: Thera- 
peutic vascular occlusion with argon laser 
: photocoagulation. Arnall Patz, Baltimore, 
-= discussant. 

= Howard Schatz, MacGill Air Force Base: 
= Solar retinitis (eclipse burn) secondary to 
LSD ingestion. Michael J. Hogan, San Fran- 
cisco, discussant. 

‘Chandler R. Dawson, San Francisco: 
.denovirus type 8 ocular infections: Clinical 
‘ee aboratory findings in severe cases of 
demic keratoconjunctivitis (EKC). Louis 
u Wilson, Augusta, Georgia, discussant. 

- Robert E. Christensen, Los Angeles: Optic 
nerve involvement in ulcerative colitis. O. 
odanand Kowlessar, Philadelphia, discus- 












Alan M. Roth, Los 


Angeles: Ocular 
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pathologic changes in primary hemochroma- 
tosis. Ronald E. Carr, New York City, dis- 
cussant. 


ADDRESS OF DISTINGUISHED FOREIGN GUEST 


Hans-Walther Larsen, Denmark: Angioid 
streaks and pseudoxanthoma elasticum. 


Tuesday, June 22 
2:00 P.M, 


A symposium on management of common 
uveitis syndromes. Panel will include David. 
L. Knox, Baltimore, Chairman; Robert S. — 
Coles, New York City; Conrad L. Giles, De- 
troit; G. Richard O'Conner, San Francisco; — 
Theodore F, Schlaegel, Jr., Indianapolis; and 
Vernon G. Wong, Bethesda, Maryland. 


OPHTHALMIC MINIATURE 








Ammon’s rhinorrhaphy for the correction of epicanthus. Lawrence, W.: 
A Treatise on the Diseases of the Eye (Hayes, Isaac, ed.). Philadelphia, | 


Lea and Blanchard, 1847. 
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WASTE MOTION 

The demand for more widespread dissemi- 
nation of medical services with no adequate 
expansion of medical facilities and personnel 
looms in the future of all of us. Hidden among 
the obvious and many discomforts may be a 
few benefits. One of these could be the neces- 
sity for assigning priorities to diagnostic pro- 
cedures in order to maximize patient benefit 
and minimize time expenditure. This will 
mean re-examining numerous procedures 
with conscious attention to the above factors, 
rather than the intuitive attention that most 
of us have given the subject until now. 
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An interesting example that falls in this 
category is the question of visual field exami- 
nation after pituitary irradiation. One com- 
monly sees statements in the literature like 
this onet: “It should be emphasized that dur- 
ing the course of radiotherapy, particularly 
for those patients with marked visual field de- 
fect or marked visual acuity loss, visual acuity 
and field tests should be conducted daily for 
the first two weeks and every other day there- 
after. Whenever rapid visual deterioration is 
detected, neurosurgical consultation for sur- 
gical intervention is indicated, After conclu- 
sion of the course of radiotherapy, visual 


s 
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field and acuity check-ups, monthly for the 
_ first six months and bimonthly for the next 
six months, are indicated in order to deter- 
mine early success or failure of treatment.” 
To carry out the treatment course of four 
- to five weeks recommended by these authors, 


~ 30 to 33 visual field determinations must be 


_ made. We have a right to inquire what this 
time-consuming diagnostic effort will show. 
7 The literature contains evidence of three 
types of visual deterioration following irra- 
`“ diation (other than that caused by tumor pro- 
gression). The first type is said to be due to 
additional chiasmal compression secondary to 
pituitary swelling caused by the radiation. 
This was reported by Hare and Dyke? in 

; they cited one patient who showed field 
l nges the day after the first treatment. No 
<- second case has ever been described. 
= The second category of visual change has 
been labeled “pituitary apoplexy” and is 
caused by sudden hemorrhage into the gland. 
Since the first report by Bleibtreu? in 1905, 
some 88 cases have been written up, but of 
these, only 13 followed radiation therapy— 
at intervals of one day to five years.* How- 
ever, these cases are characterized by sudden 
onset of headache, palsies of extraocular 
-= muscles, and profound visual loss—not likely 
-to require visual field determination for their 
detection. 

The third type of damage is due to the 
radiation itself affecting the central nervous 
system. These findings appear late, involve 
nerves IT to VI, and seem to be due to unusual 
dosage forms.®* When radioresistant tumors 
such as eosinophilic adenomas are treated with 
- large doses of radiation, late cortical necrosis 
(one to three years) has been reported.” The 
-responsible radiologist will not be involved 
with this category of damage. 

_ Changes due to progression or regression 
of the original tumor must, of course, be 
_ followed by visual fields at intervals of some 
-~ months. A schedule of one, two, four, and 
eight months is a possible one. This means 
four or five determinations in the first year, 
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not 34. On the evidence, and in my opinion, 
this decrease results in no increase in hazard 
to the patient. However, if at any time during 
or after treatment the patient becomes aware 
of any loss of visual acuity or further loss of 
visual field the ocular status should be re- 
evaluated. 

This is a particularly striking example of 
re-examination of priorities. Many such ex- 
amples and many more difficult decisions 
await our attention in the not too distant fu- 


ture. 
Albert M. Potts 
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THE AGNEW-VERHOEFF INCISION 
FOR ACUTE PHLEGMONOUS 
DACRYOCYSTITIS 


A century ago Agnew advocated a simple 
and effective method of releasing the pus in 
acute dacryocystitis (Agnew, C. R.: Practi- 
cal suggestions for the treatment of lach- 
rymal disease. Am. Pract. 3:1, 1871). Re- 
printed in 1871. Despite two further reprint- 
ings at that time, and Agnew’s renown, this 
deviation from habitual practice was ignored 
for years except for a brief reference by 
Weeks in his Treatise on Diseases of the 
Eye, 1910. Beard’s book of same date de- 
scribes some of Agnew’s procedures but not 
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this. In his textbook, Ernst Fuchs expressed 
the general consensus that after acute dacry- 
ocystitis has passed the initial stage it is idle 
to prevent the formation of an abscess; and 
should the subcutaneous abscess burst 
through the skin, a lacrimal fistula is more 
likely than when the abscess is incised and 
the pus drained. 

More than 50 years ago Verhoeff revived 
and perfected Agnew’s operation (Verhoeff, 
F. H.: Treatment of acute dacryocystitis. 
J.A.M.A. 60:727, 1913). Verhoeff empha- 
sized that in an ordinary abscess a central 
cavity does not form until the purulent infil- 
tration has broken down the tissue at the 
core, but in acute dacryocystitis pus distends 
a preformed cavity and the infection pene- 
trates its walls to form a secondary abscess 
that ultimately opens into the lacrimal sac 
and through the skin. Verhoeff holds that the 
incision through the skin should be avoided 
since it gives insufficient drainage, requires 
the use of a wick, and favors formation of a 
fistula. Agnew’s incision between the carun- 
cle and the inner commissure of the eyelids 
involves cutting he least depth of tissue, al- 
lows large probes to be readily passed, gives 
adequate drainage, insures constant irriga- 
tion of the lacrimal sac by tears, avoids an 
external wound, and does not interfere with 
subsequent dacryocystectomy or dacryocys- 
torhinostomy when indicated. In Verhoeft’s 
technique, a small angular keratome held 
just in front of the caruncle is plunged 
through the sac to the bone, and the incision 
is enlarged by cutting upward and down- 
ward. The pus may gush out immediately or 
only after a lacrimal probe is introduced. He 
starts with No. 12, and follows this with No. 
14. For follow-up care, the sac is expressed 
periodically and the eye irrigated. In subse- 
quent office visits a No. 10 probe may be 
passed, but irrigation of the sac is unneces- 
sary. Improvement starts forthwith and 
within a week no further attention is re- 
quired. Delay in performing this operation 
prolongs the inflammatory process and in- 
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creases the danger of extension to surround- 
ing tissues. Even when an abscess points ex- 
ternally, Verhoeff completes the Agnew- 
Verhoeff operation first and then makes a 
small incision into the abscess. 

Verhoeff finds that the sac is free of se- 
cretion after this operation and gives no fur- 
ther trouble, even though the nasolacrimal 
duct becomes closed later. He attributes this 
to shrinkage of the sac. Verhoeff wrote an 
abridged description of his operation in the 
American Encyclopedia of Ophthalmology 
(5:3716, 1914) which I chanced to read 
some decades ago. I can testify to its unfail- 
ing success. I have found local anesthesia 
satisfactory, which is readily obtained by 
placing a Q-tip dipped in 2% tetracaine at 
the internal commissure and having the pa- 
tient hold it in place with the eyelids closed. 
For home care I now prescribe instillation of 
antibiotic eyedrops plus systemic antibiotic 
medication. 

Cornelius Rea Agnew (1830-88) gradu- 
ated from the College of Physicians and 
Surgeon (now the medical school of Colum- 
bia University) in 1952. In 1855 he studied 
abroad under Bowman and Critchett in Lon- 
don and under Sichel and Desmarres in 
Paris. On returning, he received an appoint- 
ment as surgeon in the New York Eye and 
Ear Infirmary. He became trustee of Co- 
lumbia College, his alma mater; was a 
founder member of the American Ophthal- 
mological Society and president thereof 
from 1873 to 1878; established an ophthal- 
mic clinic at the College of Physicians and 
Surgeons where he was later appointed Pro- 
fessor of Ophthalmology and Otology; and 
in 1869 founded both the Manhattan Eye 
and Ear Hospital and the Brooklyn Eye and 
Ear Hospital. He had a large practice and at 
one time Dr. Charles H. May was his assis- 
tant. Another surgical innovation of his that 
has been revived in the insertion of a bident 
for removing a lens dislocated in the vitre- 
ous. 


Frederick Herman Verhoeff (1874-1968) 
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graduated from Johns Hopkins Medical 
< School in 1899, spent two years at the Bal- 
- timore EENT Hospital and then studied in 
othe ophthalmic centers of Europe. On re- 
< turning, he joined the staff of the Massachu- 
-setts Eye and Ear Infirmary where his supe- 
orior ophthalmic abilities as clinician, sur- 
_ geon, and pathologist were soon recognized. 
- He became surgeon in 1913, Chief of Oph- 
_thalmic Research in 1925, Director of the 
; lewly established Howe Laboratory in 1931. 
By 1924 he was also Professor of Ophthal- 
; mic Research at Harvard Medical School. 
-Verhoeff wrote more than 200 papers which 

‘ lluminated pathologic, clinical, and surgical 
og ubjects, physiologic optics and binocular vi- 
ion. He received almost ev ery distinction in 
: phthalmology, including the Knapp, Howe, 
and Dana medals. In 1964, during his 90th 
_ year, the Ophthalmic Pathology Club was re- 

named the Verhoeff Society in his honor. 
James E. Lebensohn 



















CORRESPONDENCE 


TONOGRAPHY AND CARDIAC RHYTHM 
Editor, 
American Journal of Ophthalmology: 


When I read the interesting paper on To- 
nography and Cardiac Rhythm by Drs. Haik, 
Perez, Reitman, and Massey in the December 
issue of the JOURNAL (70:929, 1970) I ex- 
perienced a déja vu phenomenon. In July, 
1920, in the eye of a 34-year-old woman I 
detected typical changes in the filling of the 
retinal veins coincident with what the intern- 
ist diagnosed to be extrasystoles (Muenchen 
Med. Wschr. 45:1292, 1920). Fifty years 
ago there was no tonography and the electro- 
cardiogram was in its embryonic stage, but 
the ophthalmoscope and the primitive meth- 
ods of pulse registration proved undeniably 
that the changes in the venous pulsations on 
the disk corresponded to extrasystoles. 

g Karl W. Ascher 
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ADVANCES IN OPHTHALMOLOGY, vol. 23. By 
M. J. Roper-Hall, H. Sautter, and E. B. 
Streiff, Basel, S. Karger, 1970. Cloth- 
bound, 316 pages, 156 black-and-white il- 
lustrations, authors’ index. $23.05 
In the first chapter of this volume, Prof. 

Jules François (Belgium) presents a small 

monograph of 54 pages, 47 good illustra- 

tions, and two excellent color plates (histo- 


logic) on ocular manifestations in collageno- | i 
sis (English). Essentially, it is the same re- l 
view paper that he read at Mar del Plata, 


Argentina, when he was guest of honor of 
the Eighth Pan American Congress of Oph- 
thalmology (See Acts of the Congress, vol. 
2, March 24-30, 1968, p. 143). He has how- 
ever, made some important additions and has 
added some illustrations, especially plates of 
microphotographs in good color. It is an ex- 
cellent review, with a comprehensive bibliog- 
raphy, of a subject that is perhaps not as 
timely as it was a few years ago, but is still 
of considerable importance, particularly to 
the clinician. 

Dr. D. G. F. Harriman (Leeds), in an 
English article, “Pathological Aspects of 
Adie’s Syndrome” (18 pages, 15 illustra- 
tions, extensive bibliography), reports the 
findings of Adie’s syndrome in two necrop- 
sies, These suggest that the underlying 
pathologic process is a degeneration of the 
parasympathetic neurones in the ciliary gan- 
glion and of isolated neurones in the dorsal 
root ganglia. The cause is unknown, but the 
author suggests that a “slow-acting virus” 
may be responsible. 

Dr. S. Younessian (Geneva) summarizes 
(in French) the present information on 
glaucoma and cataract after general and local 
corticotherapy (78 pages, 20 illustrations, 
four tables, 260 references). This important 
subject has been and is controversial, Here, 
the author has done a good job of correlation 
of the facts disclosed in the literature with a 
careful study of 24 of his own cases. He 
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found that long-term local corticosteroid 
therapy more commonly leads to complica- 
tions than does long-term general steroid 
therapy, and should only be used in extreme 
cases. It is noteworthy that complications oc- 
cur even when a weak dose of local cortico- 
steroid is used regularly for some months. 

Dr. M. M. J. Cordier and his collaborators 
(France) present the associated oculo-facio- 
rachidian malformations. After reviewing 34 
case reports in the literature, and a study of 
seven of their own cases, they found (sum- 
mary in English) that the ophthalmic anoma- 
lies consist of the antimongoloid obliquity of 
the palprebral fissure, dermoid of the limbus, 
and colobomatous lesions of the eyelids and 
globe. The facial anomalies are included in 
the so-called malformations of the first arch. 
Vertebral lesions are in close relationship 
with the extent and seriousness of the ocu- 
lar-facial assymetry. 

I think that the most important paper in 
this volume is that by G. Naumann (Ham- 
burg) on pigmented nevi of the choroid and 
ciliary body (German). With a generous 
summary in English, adequate understand- 
ing of the principle points is assured. The 
article itself is 87 pages long, has 40 good 
black and white illustrations, 16 explanatory 
tables, and a voluminous bibliography. The 
study was based on the clinical and histo- 
pathologic observations of 200 benign me- 
lancytic tumors of the posterior segment of 
the globe in 187 patients. Seven of these 
were in the ciliary body and two-thirds of 
the rest were in the posterior pole (three in 
the optic disk). 

The author assumes that 11% of the pop- 
ulation of Hamburg have uveal nevi. The 
average size is 3 mm, 50% are elevated to 
some degree. The nevus cells are benign, 
atypical melanocytes, Twenty-five percent of 
all tested cases (15 out of 59) showed rela- 
tive visual field defects. Fluorescein angiog- 
raphy showed (1) blocking of choroidal 
fluorescence, (2) brilliantly illuminated dru- 
sen, and (3) focal atrophy of the retinal ep- 
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ithelium. The author believes that the major- 
ity of malignant melanomas in the posterior 
uvea arises from nevi. Based on a single ob- 
servation, the differential diagnosis between 
benign and malignant tumors is clinically im- 
possible. A careful follow-up and repeated 
examinations are justified, and if progres- 
sion is evident, a diagnosis of malignancy is 
established. The histologic diagnosis of ne- 
vus of the posterior uvea rests exclusively on 
the cytologic criteria. 

In the final paper, G. Rosselet (Lausanne) 
tries valiantly to make some sense out of 
“Eales Disease: Disease or Syndrome?” 
Her article (in French), consisting of 37 
pages, 19 illustrations, two color plates, and 
74 references, is well written and the topic 1s 
closely argued. Her material consists of a 
wide review of the mass of literature on the 
subject and a comprehensive study of 84 pa- 
tients. She concludes that the subject is 
“painfully complex.” She concurs with the 
general opinion that the “disease” occurs sig- 
nificantly in young men and is often associ- 
ated with a neuro-vegetative dystonia. Fa- 
voring the concept of Eales’ disease as a syn- 
drome, she points out that the problem is not 
only one of vascular pathology but also in- 
volves generalized pathology. She laments 
our “extreme” specialization and favors bet- 
ter cooperation with the laboratory, immu- 
nologists, and anatomo-pathologists. 

It is unfortunate that this article is en- 
tirely in French without the English or Ger- 
man summaries that generally accompany 
the vast majority of the contributions in this 
excellent series. 

Derrick Vail 


ROP ARR art ARTEMIS IAN 


STEREOSCOPIC ATLAS OF Suit Lamp Bio- 
microscopy. Edited by Alston E. Braley, 
Robert C. Watzke, Lee Allen, and Ogden 
Frazier. St. Louis, Mosby, 1970, Cloth- 
bound, 124 pages in first volume, 116 pages 
in second, 213 black and white figures, 
table of contents, index. View Master in- 
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cluded with 210 stereoscopic views in color 


= on 30 View Master reels, $79. 


This atlas contains a beautiful collection of 
photographs of diseases of the eye. The pho- 
_tographs were originally arranged with case 
< histories as an exhibit at the annual meeting 
of American Academy of Ophthalmology and 
‘Otolaryngology. The presentation of the 
-teaching material is enhanced by reproduction 
in the manuscript of a single black and white 
-photograph of each lesion, with the use of 
arrows to indicate the important aspects of 
“many of the lesions, This atlas obviously is 
-designed for use by individuals who are so- 
_phisticated with the use of the slit lamp micro- 
_ scope, ophthalmoscope, gonioscope, and con- 
act lens, but a very large number of illustra- 
ns will be valuable for medical students 
and non-ophthalmologists. The high magni- 
fication, narrow-beam slit lamp photographs 
show the intimate relation of the diseased 
tissues, but are confusing for the non-ophthal- 
mologist. The type, paper, and reproduction 
of the illustrations is excellent. 

The presentation of the material according 
to anatomic location has restricted the authors 
in their correlation of findings in different 
tissues. It would be nice to have all the infor- 
mation on keratoconus, and hydrops in kera- 
toconus, on one slide, and the information and 
abnormal development of the trabecular 
meshwork and Schwalbe’s ring together. All 
of the material on malignant melanoma of 
the choroid would also be more valuable if 
it were in one place. 

Some photographs would have more teach- 
ing value if the slit beam were wider so that 
the lesion could be related to the surrounding 
tissues. 






Michael J. Hogan 


Onprrat Fractures. By Hans H. Hötte. 
Springfield, Charles C Thomas, 1970. 
Clothbound, 394 pages, 66 black and white 
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figures, 21 color, 27 tables, acknowledg- 
ments, table of contents, index. $33.50 


This is an excellent book coverning all as- 
pects of fractures of the orbital bones. It is 
based on the experience of the author with 
309 cases of orbital fractures treated at the 
University of Amsterdam. The author is a 
member—perhaps the guiding spirit—of a 
so-called “orbital team” at the hospital. In 
addition to the author, who is an ophthalmol- 
ogist, this team consists of an otolaryngolo- 
gist and an oral surgeon. A neurosurgeon, 
neurologist, and plastic surgeon are the back- 
up members of this team. 

In general, early operation is advised. 
Whenever there is clinical (diplopia, enoph- 
thalmus) or radiologic evidence for a frac- 
ture of the orbital floor, surgical intervention 
is indicated. In doubtful cases, a few days of 
observation should clarify the situation. Di- 
rect exploration of the orbital floor should 
also be done whenever there is the slightest 
clinical or radiologic evidence for a floor 
fracture. In general, the author would rather 
explore the orbital floor too often than risk 
the unpleasant and nearly unmanageable late 
complications of an orbital entrapment. 

Fractures of the orbital floor are ap- 
proached directly through a skin incision 
over the infraorbital margin. Dehiscences 
are closed by autogenous bone grafts from 
the mastoid or, more frequently, by a syn- 
thetic implant (teflon or silicone). In larger 
dehiscences, an additional autral ablloon is 
used, acting as a splinter. 

Fractures of the zygomatic bone are re- 
duced only after the orbital floor has been in- 
spected and, if necessary, repaired. A closed 
reduction may be sufficient or interosseous 
wiring may be necessary. 

Other fractures are also discussed. The 
symptomatology and treatment of naso-or- 
bital fractures and fractures of the maxillary 
bone, of the orbital roof, or of the superior 
orbital margin are described. Fractures of 
the optic canal are ordinarily not repaired, 
though the Niho-Sato approach (through the = 
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ethmoids), as used by Fukado, is mentioned. 

The clinical examination of a patient with 
suspected orbital fracture requires a number 
of detailed and careful procedures. For this 
purpose, an impressive flow sheet is used at 
the Wilhemina Hospital comprising all the 
necessary data. Especially important are the 
radiologic examinations. Routinely, 10 full 
stereoscopic views are obtained and these are 
mounted in a standard fashion. 

The first chapters of the book deal with 
the normal anatomy of the orbit and a statis- 
tical analysis of the causes for orbital frac- 
tures. A historic review uncovered a beauti- 
ful description of an orbital blow-out frac- 
ture in 1889. William Lange, a British sur- 
geon, made the correct diagnosis without the 
help of any x-ray pictures. 

All in all, this is a splendid book which 
covers the subject completely. The illustra- 
tions are superb. The plates reproducing x- 
ray films are most instructive. This book 
should be read by anyone who treats midfa- 
cial fractures. 

F. C. Blodi 


SURGERY AND BroLocy or WouND REPAIR. 
Edited by Peacock and Van Winkle. Phil- 
adelphia, Saunders, 1970. Clothbound, 630 
pages, 338 black and white figures, table 
of contents, index. $21.50 


The authors of this monograph have been 
at the University of Arizona College of 
Medicine the past year, but most of the 
study was done at the University of North 
Carolina. They present a reasoned discussion 
concerning wound healing that relates the 
process to broad biological concepts: mitotic 
activity, protein synthesis, physical proper- 
ties of collagen, control of fibrous scar pro- 
duction, and the like. Their basic theme is 
that scar tissue is a killer disguised by its ap- 
pearance as a product of a valuable homeo- 
static mechanism. In their preface, they state 
that emphasizing certain aspects of wound 
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healing in the hopes of accelerating the pro- 
cess is no more profitable than pursuing em- 
bryologic investigation in the hope of pro- 
ducing a baby in less than nine months. 

The first six chapters, about a quarter of 
the book, are devoted to the basic mecha- 
nisms underlying wound healing. The re- 
mainder is concerned with healing of special 
tissues. Consideration of the eye is limited to 
a brief discussion of corneal events and 
there is no discussion of graft reactions in- 
volving any organ. This is a valuable refer- 
ence source concerning the basic problems of 
wound healing and has obvious interest for 
all of those concerned with inflammation, 
neoplasia, and wound healing. 


Frank W. Newell 


Tue SURGICAL AND NONSURGICAL MAN- 
AGEMENT OF STRABISMUS. By E. Howard 
Bedrossian. Springfield, Charles C 
Thomas, 1969. Clothbound, 224 pages, in- 
dex, 70 figures in black and white. $11.50 
The stated purpose of this book is to en- 

able residents to understand ocular motility 

more easily and to help ophthalmologists 
manage motility problems. 

The source of the book’s material is from 
the author’s lectures presented to ophthal- 
mology students over the past 17 years, plus 
data obtained from clinical research projects 
and problem cases referred for consultation 
and treatment. 

The book is organized according to the 
usual format used in teaching ocular motil- 
ity: The first portion devoted to the basic di- 
dactics and the second portion to the clinical 
aspects. There are seven chapters (actually, 
only six, since the third chapter is a list of 
definitions). Extraocular muscle anatomy is 
covered briefly in the first chapter and physi- 
ology more thoroughly in the second chapter. 
In the fourth chapter, strabismus is classified 
according to the system of localizing defects 
at various levels of ocular motor control. 
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Strabismus examination techniques are pre- 
sented in the fifth chapter and strabismus 
management appears in the last two chapters 
——nonsurgical management comprising the 
sixth chapter and surgical management the 
seventh. 

Despite a wide spectrum of controversial 
opinions remaining in the field of strabismus 
regarding both concepts of pathophysiology, 
etiology, and therapy, and techniques for di- 
apnosis and treatment, the author generally 
presents only his concepts and techniques. 
For example, he states, “In cases of congeni- 
tal squint, surgery is not advisable before 
two to two and one-half years of age.” The 
evidence against late surgery and for early 
surgery is not mentioned. A large number of 
the author’s rules and empiricisms for diag- 
nosing and managing strabismus, rather than 
a summarization of all the current concepts 
and techniques, does not encourage the 
reader to evaluate evidence on his own and 
ultumately decide for himself the diagnosis 
and management. In order to grasp the total 
current status of strabismus the student will 
have to expose himself to sources other than 
this text. 

Most unfortunate, the latest knowledge is 
not incorporated in all subjects presented. 
For example, during the last decade the 
etiology of Duane’s syndrome has been iden- 
tified with co-contraction of the horizontal 
recti, yet the following is precisely stated in 
this text, “Etiology: fibrosis of lateral and 
medial rectus muscles.” Nowhere in the book 
is co-contraction discussed. 

The inconsistency of the book’s style 
makes reading it straight through rather un- 
inviting, Some portions are written as a con- 
ventional text, yet others are in outline and 
table form, resembling a teaching manual 
supplied a student as an adjunct to a lecture. 
Because of this feature the book possesses 
more appeal as a reference text than a docu- 
ment supplying a concept about ocular motil- 
ity. But there are several shortcomings that 
prevent it from being a successful reference 
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text. One is its brevity. Brevity. does. not 
refer to the wide scope of the book, since it 
covers almost every conceivable ocular motil- 
ity problem. However, most disorders are 
not discussed in sufficient depth to satisfy 
the student’s or the practicing ophthalmolo- 
gists needs. For example, Duane’s syn- 
drome is covered by only a few statements in 
outline form. Not included is that Duane’s 
syndrome is more prevalent in the female, 
more prevalent in the left eye, and that fre- 
quently there is an associated compensatory 
head turn toward the involved eye. Neither 
are the indications or the contraindications 
for surgery mentioned, nor the nature of 
surgery recommended. Another shortcoming 
is the incomplete index. For example, 
Duane’s syndrome does not appear as such 
in the index, instead it is listed as “Retrac- 
tion syndrome.” Another shortcoming is the 
lack of references. The eight I counted in 
the entire book hardly satisfy the reader who 
wishes to pursue his quest for knowledge be- 
yond the brief discussions in this text. 
| M. M. Parks 


Tse Face IN Genetic DISORDERS. By Rich- 
ard M. Goodman and Robert J. Gorlin. St. 
Louis, Mosby, 1970. Clothbound, 169 
pages, 272 black and white illustrations, 
four color illustrations, two tables, table of 
contents, acknowledgements. 


The first 17 pages of this book are an ex- 
tremely well-done introduction to genetic in- 
heritance for counseling purposes. The rest 
of the volume alphabetically arranges genetic 
disorders that have facial involvement into 
an atlas that goes from achondroplasia to 
XO syndrome (Turner’s gonadal dysgen- 
esis). Description of a disorder on one page 
is matched on the facing page by pictures il- 
lustrating manifestations of the abnormality 
in the face and elsewhere. 

The discussion of each entity includes his- 
torical notes (many without specific refer- 
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ences, unfortunately), the facial features in- 
volved, associated clinical findings, the diag- 
nostic signs, the basic defects, the genetics, 
the prognosis, and the treatment, followed by 
a short list of references. 

This up-to-date book is stimulating to 
study or to browse through. It would be a 
thoughtful gift to any physician. Ophthal- 
mologists will be fascinated because many of 
_ the conditions described have associated eye 
defects. 

Frank W. Newell 


OcuLAR PHarmacotocy, 2nd ed. By Wil- 
liam H. Havener. St. Louis, Mosby, 1970. 
Clothbound, 556 pages, index, illustra- 
tions. $29.50 


This clearly written and well-organized 
book reflects the advances in ocular pharma- 
cology made in recent years. The text is di- 
vided into two major parts. The first section 
deals with drugs used in ophthalmic practice 
and discusses most of the drugs of interest 
to the ophthalmologist. The second part was 
not in the earlier edition and is concerned 
with medications employed in the therapy of 
cataract, extraocular muscles, glaucoma, in- 
fection, intraocular hemorrhage, lacrimal 
problems, and uveitis. This enables the au- 
thor to succeed in his goal of outlining treat- 
ment from a disease-oriented viewpoint in 
addition to the drug-classified presentation 
given in the first part of the book, Some of 
the material discussed is controversial, but 
the author acknowledges this and freely ad- 
mits there is often no “right” therapy. The 
complete bibliography and detailed index add 
to the value of this useful and informative 
book. 

Seymour B. Goren 


A SyYNopsIs oF PHARMACOLOGY, 2nd ed. 
Edited by V. C. Sutherland. Philadelphia, 
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W. B. Saunders, 1970. Paperback, 720 
page, index. $10.75 


The first edition of this synopsis was pub- 
lished in 1959; this second edition has been 
prepared to meet the need of all students of 
the health professions requiring an introduc- 
tory course in pharmacology. The material in 
this edition has been greatly expanded and 
includes a review of relevant physiology and 
pathology. Some detailed material has been 
omitted to keep the text at less than 700 
pages in this paper bound edition. 

Dr. Sutherland has had the collaboration 
of Dr. Bertram Katzung in the preparation 
of the chapters dealing with drugs influenc- 
ing the autonomic nervous system and the 
cardiovascular system. Dr. Walter Way 
helped with the section on anesthetic agents 
and Dr. Edward Way with the section on 
analgetic agents. The last chapter, chapter 
17, concerns prescription writing—a neces- 
sity for the student and refreshing for the 
practitioner. 

There is a wealth of fundamental pharma- 
cologic information in this text. The material 
is presented in outline fashion ; no words are 
wasted. The text can be used for reference 
and it has practical value as well in manage- 
ment of dosage schedules, review of side 
effects, mode of action. Each chapter has an 
exceedingly well-documented reference list 
for those who require more detailed infor- 
mation. The individual who digests and re- 
members much that is written here will be 
well grounded in pharmacology. 

Irving H. Leopold 


OPHTHALMIC PLASTIC SURGERY Up-To- 
Darte. By John C. Mustardé, Lester T. 
Jones, and Alston Callahan. Birmingham, 
Aesculapius, 1970. Clothbound, 201 pages, 
black-and-white illustrations, subject in- 
dex. $20.00 
This book is by three authors well known 

in the field of ophthalmic plastic and recon- 

structive surgery, Mr. John Mustardé, of 
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Ayr, Scotland; Dr. Lester Jones, of Port- 
land, Oregon; and Dr. Alston Callahan, of 
Birmingham, Alabama. It is presented as an 
up-to-date supplement to the authors’ previ- 
ously published separate volumes in this 
field, and it admirably fulfills their endeavor 
to modernize their previous concepts in or- 
bital anatomy, ocular adnexal surgery, and 
surgical complications. The 14 chapters con- 
tain Dr. Jones’ meticulous revision of a por- 
tion of the ocular adnexa and orbital anat- 
omy, and it contains the three authors’ com- 
bined concepts on certain surgical ap- 
proaches to these conditions as well as an ex- 
cellent analysis of applicable surgical compli- 
cations. Clear step-by-step drawings and se- 
lected case presentations are used to exem- 
plify the varieties of surgical techniques and 
complications. Each author has written in his 
own literary style, but a uniformity of ana- 
tomic nomenclature has been maintained, In 
each chapter, each of the three authors pres- 
ent their opinions regarding each other’s 
presentation of surgical techniques. This 
feature is unique and most helpful in broad- 
ening the reader’s understanding of each au- 
thor’s concepts. 

Specifically, this book covers the detailed 
anatomy of the ocular adnexa (Jones), ac- 
companied by well-documented anatomic 
photographs. In a chapter on congenital 
anomalies, Alston Calahan presents his latest 
opinions on the treatment of blepharophimo- 
sis, blepharoptosis, and epicanthus inversus. 
A chapter by Mustardé follows, conveying 
different concepts on these anomalies, in- 
cluding some modern advances on the treat- 
ment of hypertelerism. 

The chapter on blepharoptosis is excellent. 
After a presentation of latest concepts of 
anatomy, the most recent surgical techniques 
on high levator division and advancement, 
plication, newer methods of frontalis sus- 
pension, and corrugator muscle transplanta- 
tion are discussed. Traumatic and acquired 
blepharoptosis, and complications of leavator 
muscle surgery are very well discussed in the 
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text and are accompanied by applicable case 
presentations and surgical drawings. 

The chapters on cicatricial and senile en- 
tropion include some of authors Jones and 
Callahan’s most recent work. In another 
chapter, the etiology and treatment of cana- 
licular obstruction are discussed with empha- 
sis placed on the use and care of the Lester 
Jones Pyrex lacrimal tubes. The differential 
section of the facial nerve is proposed by `’ 
Callahan for the treatment of chronic ble- 
pharospasm. 

There are two well-organized chapters 
outlining some of the most recent concepts 
and treatment of the anophthalmic socket. 
An excellent comparison is made between 
simple spheres and buried integrated im- 
plants in enucleations as well as the newer 
treatments for migrated or partially extrud- 
ing muscle-cone implants. The authors’ per- 
sonal preferences as to time and method of 
treatment of the complications in socket re- 
construction are clearly presented. 

The chapters on reconstruction of the me- 
dial canthus and the upper and lower eyelids 
present one author’s opinions on treatment 
of large defects around the eyelids by the use 
of mobilized cheek, forehead, and eyelid 
flaps. Good surgical drawings and photo- 
graphs are included and well documented. 
None of the complications of these proce- 
dures are discussed. 

The chapter on orbital fractures presents 
a most interesting comparison of the opin- 
ions of two of the authors (Mustardé and 
Callahan) on the diagnosis and treatment of 
the orbital rim and blow-out fractures. Mus- 
tardé prefers to rely upon the forced duc- 
tion test over the radiograph and he warns 
against early repair. He prefers to wait until 
the diplopia is proven permanent or the eno- 
phthalmus is very marked before reducing 
the orbital floor. Callahan briefly states the 
more generally accepted views, including di- 
agnosis by means of radiographs, the trans- 
cutaneous reduction of the fracture, and he 
encourages prompt surgery to avoid the 
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common sequelae of unrepaired orbital frac- 
tures, i.e., permanent diplopia and enophthal- 
mus. 

This book is a most informative, interest- 
ing, and useful adjunct to the previous vol- 
umes published by these three most capable 
authors and surgeons. 

Margaret Obear 


HIGHER EDUCATION AND THE NATION’S 
HeattH. Edited by the Carnegie Commis- 
sion on Higher Education. New York, 
McGraw-Hill, 1970. Paperback, 130 
pages, Appendices A and B, charts, refer- 
ences. 


The Commission starts with the premise 
that the most serious shortage of profes- 
sional personnel in any major occupational 
group in the United States is in the health 
services. While recognizing that maldistri- 
bution and inefficient use of the physician’s 
time may contribute in part to this shortage, 
the Commission concludes that immediate 
steps must be taken to increase the output of 
physicians, dentists, and their assistants. It 
states that the number of medical school en- 
trants must be increased by 52% by 1978. It 
proposes three ways to do this: (1) decrease 
the period of training from four to three 
years, (2) expand existing and developing 
schools- to an average class size of at least 
100 and in some instances to 200 or more, 
and (3) establish nine new university health 
science centers in areas which have sufficient 
population density, giving thought also to the 
geographic distribution of such facilities. 
The Commission also recommends that pres- 
ent two-year medical schools be upgraded to 
provide the M.D. degree and finally recom- 
mends conversion of schools of osteopathy 
to schools of medicine, wherever feasible. 
This will require some change in the curricu- 
lum, :a study of which the Committee 
strongly recommends. It further proposes 
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that residency programs be restricted to 
three years and that residency training in- 
clude experience in community hospitals and 
other facilities as well as in teaching hospi- 
tals. They urge that the university health sci- 
ence centers become more concerned with 
the problems of delivery of health care to the 
community. : 

The Commission recognizes a need for 
area health education centers to serve those 
areas which do not have the population den- 
sity to support a university health science 
center or, as in Los Angeles, where the pop- 
ulation density is too great to be serviced by 
university health science centers, They iden- 
tify 126 such centers scattered throughout 
the country. In these area centers, they envi- 
sion community hospitals. conducting educa- 
tional programs under the supervision of the 
faculty of the university health science cen- 
ter with which it would be affiliated. 

The Commission feels that much greater 
federal participation in the financing of pro- 
fessional education in the health sciences is 
mandatory. It recommends that establish- 
ment of an “educational opportunity bank” 
for health science students, including resi- 
dents. It also recommerids that a uniform, 
relatively low tuition be made standard in all 
schools. For institutional support, the Com- 
mission recommends federal financing for 
cost of instruction supplements, this to be 
based on the number of students and resi- 
dents, with bonuses allowed for expansion in 
enrollment and curriculum reform, They 
also recommend that construction costs for 
new and expanding university health science 
centers and area health education centers be 
allocated by the federal government to cover 
up to 75% of the total cost of construction 
and make available an additional 25% in the 
form of loans, if needed. For new university 
health science centers, they recommend an 
initial grant not to exceed $10 million per 
year. 

Finally, the Commission recommends that 
federal financing for research continue at its 
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present percentage of the Gross National 
Product. It feels that continued support at 
the state level is essential and that all states 
should shoulder a fairly equal burden in the 
enterprise. 

The report is probably as thorough an 
analysis of the problem as can be accom- 
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plished with the data at hand. The Commis- 
sion does not consider the issue of which 
particular specialties these extra physicians 
should enter. Notably lacking is a discussion 
in any detail of the primary or family physi- 
cian. 

John E. Harris 


OPHTHALMIC MINIATURE 


Among the numerous classes of quacks, the oculists, or eye doctors, 
hold a very prominent rank; but, like their brethren in other disorders, 
often in the end totally destroy the organ they pretend to cure. Without 
being acquainted with the structure of the eye, they boldly administer 
the same remedy and perform the same surgical operation of scarifying, 
scratching and cutting, whether the inflammation proceeds from a scro- 


phulous habit or specific infection. 


William Buchan, MD. 
The New Domestic Medicine 
1820 ed., London, England 
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PARAVASCULAR VITREORETINAL ATTACH- 
MENTS. Spencer, L. M. and Foos, R. Y. 
(Jules Stein Eye Institute, UCLA School 
of Medicine, Los Angeles 90024), Arch. 
Ophth. 84: 557-564, Nov., 1970. 


Rarefaction and partial tears of the retina 
adjacent to blood vessels (paravascular retinal 
rarefaction and paravascular retinal tears) 
were studied to determine their morphologic 
features, incidence, distribution, and relation- 
ship to the vitreous body. Paravascular retinal 
rarefaction was seen adjacent to retinal ven- 
ules and arterioles. This lesion was associated 
with an attached posterior vitreous. Paravas- 
cular retinal tears occurred in clusters between 
the equator and the posterior border of the 
vitreous base. These partial-thickness tears 
were always associated with posterior vitreous 
detachment. Both lesions appear to be due to 
vitreal traction at the site of paravascular 
vitreoretinal attachments. Such attachments 
are considered normal anatomic variations and 
probably explain the occurrence of clinically 
detectable full-thickness retinal tears in areas 
of normal appearing retina and why these 
tears commonly involve retinal blood vessels. 
(14 figures, 28 references )—-Authors’ abstract 


INDIRECT TELEVISION OPHTHALMOSCOPY. 
Dallow, R. L., Zidel, M. and Brockhurst, 
R. J. (Library, Retina Foundation, 100 
Charles River Plaza, Boston 02114), Arch. 
Ophth. 84:565-571, Nov., 1970. 


The instrument described in this paper com- 
bines a black and white television camera with 
a binocular indirect ophthalmoscope. Simply 
constructed and easily operated, the instrument 
is a prototype that demonstrates the practical- 
ity and potential of indirect television ophthal- 
moscopy. It presents the large field, motion, 
and depth of focus of indirect ophthalmoscopy 
on a screen for audience viewing during an 
actual examination. The flexibility of the in- 
strument makes it possible to demonstrate re- 
lationships within the fundus by slow panning 
to explore the fundus periphery with scleral 
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depression, (6 figures, 14 references )—-Auth- 
ors’ abstract 


OPTIC NERVE HYPOPLASIA. Walton, D. S. 
and Robb, R. M. (Children’s Hospital 
Medical Center, 300 Longwood Ave., Bos- 
ton), Arch. Ophth. 84:572-578, Nov., 
1970. 


Optic nerve hypoplasia is an important de- 
velopmental anomaly of the retina and optic 
nerve that may occur more frequently than 
now appreciated. It occurs with equal fre- 
quency in males and females and as a uni- 
lateral or bilateral defect. It usually produces 
marked visual impairment and becomes symp- 
tomatic early in life as a heterotropia when 
unilateral and as the cause of grossly poor 
vision when bilateral. Examination of the 
fundus reveals a small disc of abnormal char- 
acter often surrounded by a halo. Histologic 
examination of similarly affected eyes suggests 
a primary failure of differentiation of ganglion 
cells. The etiology of this anomaly remains un- 
known. Its clinical recognition is an important 
ophthalmic diagnosis. (4 figures, 1 table, 9 
references )—Authors’ abstract 


PRIMARY OPEN-ANGLE GLAUCOMA IN ADO- 
LESCENTS AND YOUNG ADULTS. Goldwyn, 
R., Waltman, S. R. and Becker, B. (Wash- 
ington University School of Medicine, St. 
Louis), Arch. Ophth. 84:579-582, Nov., 
1970. 


Primary open-angle glaucoma is unusual in 
adolescents and young adults. However, at 
least 25% of patients who are referred for 
glaucoma between the ages of 10 and 35 years 
have primary open-angle glaucoma. These pa- 
tients may be asymptomatic, and elevated in- 
traocular pressure, often to above 40 mm Hg, 
glaucomatous cupping of the disc, or field loss 
are discovered on routine examination or be- 
cause of a family history of glaucoma. There- 
fore, all patients old enough to cooperate 
should have tonometry performed. These pa- 
tients are similar to those with pigmentary 
glaucoma in that approximately two thirds are 
male subjects and a majority have myopic 
refractive errors. They differ in the degree of 
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pigment dispersion in the anterior chamber. 
(4 tables, 8 references )—Authors’ abstract 


INTERNUCLEAR OPHTHALMOPLEGIA, TYPICAL 
AND ATYPICAL. Cogan, D. G. (Massachu- 
setts Eye & Ear Infirmary, Boston), Arch. 
Ophth. 84:583-589, Nov., 1970. 


Bilateral internuclear ophthalmolplegia is 
most commonly a sign of multiple sclerosis. 
It occurs less commonly with occlusive vascular 
disease in the brain stem. On the other hand, 
unilateral internuclear ophthalmoplegia occurs 
most characteristically with occlusive vascular 
disease in the brain stem. It is usually of sud- 
den onset and usually resolves in a few days 
or weeks. There are other rare causes of uni- 
lateral internuclear ophthalmoplegia such as 
brain stem tumors, encephalitis and myasthenia. 
(19 references )—David Shoch 


OPTIC DISC ASYMMETRY. Fisherman, R. S. 
(Washington Hospital Center, Washing- 
ton, D.C.), Arch. Ophth. 84:590-594, 
Nov., 1970. 


Asymmetrical cupping of the optic disc was 
found in 5.6% of normal individuals, in 30% 
of a group with ocular hypertension without 
field defect, and in 36% of those with estab- 
lished chronic open-angle glaucoma and field 
loss. Disc asymmetry was also instrumental in 
leading to the diagnosis of subacute angle- 
closure glaucoma and of chronic vascular in- 
sufficiency of the optic nerve. The search for 
disc asymmetry is an essential part of glaucoma 
screening. (6 figures, 2 tables, 5 references )— 
Author’s abstract 


CHOROIDAL NEOVASCULARIZATION IN MULTI- 
FOCAL (PRESUMED HISTOPLASMIN) CHO- 
RODITIS. Krill, A. E. and Archer, D. (Eye 
Research Laboratories, 950 E. 59th St., 
Chicago, 60637), Arch. Ophth. 84:595- 
604, Nov., 1970. 


Fifteen patients with multifocal choroiditis 
and greenish discoloration associated with ty- 
pical mascular lesions were studied by rapid 
sequence fluorescein angiography. In all cases 
new vessels could be identified at these sites 
during fluorescein angiography, particularly 
during the late arterial and early retinal venous 
phases. Chronic serous fluid formation fre- 
quently results in new vessel proliferation, and 
this in turn alters the overlying pigment epi- 
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thelium, causing a greenish-gray appearance 
on ophthalmoscopic evaluation. Photocoagula- 
tion is a logical form of treatment once new 
vessels can be identified, particularly if hemor- 
rhage has occurred. (19 figures, 1 table, 12 ref- 
erences )——Authors’ abstract 


DOSE RESPONSE ANALYSIS OF PILOCARPINE- 
INDUCED OCULAR HYPOTENSION. Harris, 
L. S. and Galin, M. A. (New York Med- 
ical College, 1249 Fifth Ave., New York 
10029), Arch. Ophth. 84:605-608, Nov., 
1970. 


Single dose loading with pilocarpine hydro- 
chloride concentrations from 1% to 10% was 
performed in a series of open-angle glaucoma- 
tous patients. No significant differences in the 
ocular hypotensive response occurred at any 
dose level. On chronic administration, however, 
4% pilocarpine produced a significant improve- 
ment over the 1% solution in both intraocular 
pressure and outflow facility. An increase in 
concentration to 8% produced no additional 
change in either factor. (1 figure, 2 tables, 
3 references )—Authors’ abstract 


CRYOTHERAPY OF CONJUNCTIVAL PAPILLOMA. 
Omohundro, J. M. and Elliott, J. H. 
(Vanderbilt University Hospital, Nash- 
ville, Tenn.), Arch. Ophth. 84:609-610, 
Nov., 1970. 


A typical conjunctival papilloma was treated 
by freezing wiht the Amoils cryounit (carbon 
dioxide) as opposed to the alternate method 
of surgical excision. Eradication was effected 
without the necessity for buccal mucosal or 
conjunctival grafting. (4 figures, 4 refer- 
ences )—-Authors’ abstract 


A SIMPLE METHOD FOR WIDENING RESTRICTED 
VISUAL FIELDS. Holm, O. C. (Washington 
University School of Medicine, 660 S. 
Euclid Ave., St. Louis 63110), Arch. 
Ophth. 84:611-612, Nov., 1970. 


A reversed galilean or Keppler type tele- 
scope will act as a “visual field widener.” It 
is suggested that such devices be tested on pa- 
tients with severely restricted fields. (3 figures, 
1 reference )—Author’s abstract 


RETINAL LESIONS IN SUBACUTE SCLEROSING 
' PANENCEPHALITIS. Nelson, D. A., Weiner, 
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A., Yanoff,M. and dePeralta, J. (Wil- 
mington Medical Center, Wilmington, 
Del.), Arch. Ophth. 84:613-621, Nov., 
1970. 


Two teen-age girls died from a progressive 
neurological disease diagnosed at autopsy as 
subacute sclerosing panencephalitis. The pre- 
senting symtom in one patient was loss of vi- 
sion; in the other, akinetic seizures. One pa- 
tient lost central vision in one eye, then in the 
other. Ophthalmoscopic examination revealed 
a mascular lesion consisting of edema, pigmen- 
tation, and hole formation. The other patient 
did not have visual complaints during the ill- 
ness, and retinal lesions were not demonstrated 
during life, except for some pallor of the optic 
discs. At autopsy, however, lesions of the ret- 
inas were noted. Both patients showed numer- 
ous inclusion bodies in the brain and neuronal 
cells of the retinas. To our knowledge, inclu- 
sion bodies previously have not been demon- 
strated in retinal lesions of patients with this 
disease. (13 figures, 36 references )—Authors’ 
abstract 


CONGENITAL CYSTIC EYE. Helveston, E. M., 
Malone, Jr., E. and Lashmet, M. H. (De- 
partment of Ophthalmology, Indiana 
University School of Medicine, 1100 W. 
Michigan St., Indianapolis 46202), Arch. 
Ophth. 84:622-624, Nov., 1970. 


A mass which protruded between the eyelids 
of a newborn was excised at fourteen days of 
life. The tissue met the criteria for the diag- 
nosis for a congenital cystic eye, but is un- 
usual in that the cyst was larger than might 
be expected and that it presented anterior to 
the lids. (7 figures, 4 references)—Joel G. 
Sacks 


MARGINAL MYOTOMY OF THE MEDIAL REC- 
Tus. Kennedy, J. A. (House of the Good 
Samaritan, Watertown, N.Y.), Arch. 
Ophth. 84:625-626, Nov., 1970. 


A marginal myotomy of the medial rectus 
muscle in esotropic infants avoids the usual 
difficulties of performing a recession of that 
muscle. To be effective, each incision in the 
muscle should go across at least two-thirds the 
width of the muscle. (4 figures )—Joel G. Sacks 


OXYGEN POISONING OF THE EYES. Yanoff, 
M., Miller, W. W. and Waldhausen, J. A. 
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(Hospital of the University of Pennsyl- 
vania, 3400 Spruce St., Philadelphia 
19104), Arch. Ophth. 84:627-629, Nov., 
1970. 


Fourteen eyes from acyanotic dogs exposed 
to 1 atmosphere of 100% oxygen for 48 to 50 
hours developed both uveal and retinal detach- 
ments. The primary alteration seemed to be 
leakage of fluid from the choroidal vasculature 
probably due to a toxic effect of the increased 
arterial oxygen tensions (Po:) on the endo- 
thelial cells of the choriocapillaris. The retinal 
detachment appeared to be secondary to leak- 
age of fluid from the choroid into the subret- 
inal space. None of the 14 eyes from the cyan- 
otic dogs showed any pathological alterations. 
The oxygen administration in the cyanotic dogs 
did not cause any significant increase in the 
Po:. (2 figures, 9 references)—-Authors’ ab- 
stract 


DISTENSIBILITY OF THE INTRAOCULAR VAS- 
CULAR BED. Best, M., Blumenthal, M. and 
Galin, M. A. (New York Medical College, 
Center for Chronic Disease, Bird S. Coler 
Hospital, New York 10017), Arch. Ophth. 
84:630-634, Nov., 1970. 


By direct ophthalmic artery perfusion stud- 
ies in enucleated cat eyes, volume changes in 
the intraocular vascular bed were determined 
after alterations in ophthalmic artery perfu- 
sion pressure. Vascular distensibility curves 
obtained in this manner indicate that the resis- 
tance to distension of the intraocular vascular 
bed increases as its volume increases. A semi- 
logarithmic relationship exists between volume 
changes in the intraocular vascular bed and 
alterations of perfusion pressure in the ophth- 
almic artery. The slope of this relationship, 
termed the “coefficient of vascular rigidity,” 
is constant at intraocular pressures between 
10 and 40 mm Hg. Levarterenol (levophed) 
bitartrate does not measurably affect vascular 
distensibility as measured in this study. (7 fig- 
ures, 11 references )—Authors’ abstract 


EFFECTS OF OCULAR STRUCTURES ON PROPA- 
GATION OF ULTRASOUND IN THE EYE, Lizzi, 
F. L., Burt, W. J. and Coleman, D. J. 
(Riverside Research Institute, 80 West 
End Ave., New York 10023), Arch Ophth. 
84:635-640, Nov., 1970. 
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Schlieren optical system have demonstrated 
that the characteristics of ultrasonic beams 
can be significantly altered by acoustic phen- 
omena which occur in lens and sclera. The 
magnitude of these alterations is critically de- 
pendent upon the position and orientation of 
the incident ultrasonic beam. Both diagnostic 
and therapeutic piezoelectric transducers, oper- 
ating at frequencies between 1 and 10 mega- 
hertz, were employed in this study. Transmis- 
sion of ultrasound through bovine lenses is 
accompanied by shifts in the central axis, al- 
terations in the width, and lower intensities 
in the transmitted beam. Transmission through 
samples of bovine sclera results in significant 
alterations in beam characteristics only when 
the central axis of the incident beam is nearly 
tangent to the sclera surface. (8 figures, 5 ref- 
erences )—Authors’ abstract 


THE PATHOGENESIS OF SUTURE TOXICITY. 
Aronson, S. B., McMaster, P. R., Moore, 
Jr., T. E. and Coon, M. A. (San Francisco 
General Hospital, University of Califor- 
nia, Medical Center, San Francisco), Arch. 
Ophth. 84:641-644, Nov., 1970. 


The ability of both silk and nylon suture to 
activate the acute inflammatory pathways was 
evaluated by comparative-globulin binding of 
the two sutures. Quantitative binding was de- 
termined by the amount of radioisotopically 
labeled IgG was bound by segments of silk and 
nylon suture; qualitative binding was evaluated 
by absorption of fluorescein-labeled human- 
globulin and complement. These studies indi- 
cated that silk suture has a marked propensity 
over nylon to bind-globulin and that silk su- 
ture bound considerably more protein than 
nylon suture. (2 figures, 1 table, 10 refer- 
ences )—Authors’ abstract 


TRANSPLANTATION ANTIGENS IN XENOGE- 
NEIC KERATOPLASTY. Leibowitz, H. M. 
and Luzzio, A. J. (Boston University 
School of Medicine, 80 E. Concord St., 
Boston 02118), Arch Ophth. 84:645-649, 
Nov., 1970. 


Two insoluble protein fractions have been 
isolated from the cornea. As was previously 
demonstrated for a soluble protein fraction, 
both of these insoluble fractions possess trans- 


plantation antigen activity. (3 figures, 5 refer- 


ences )—Authors’ abstract 
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NEW CONTACT LENS FOR PERIPHERAL FUNDUS 
EXAMINATION AND PHOTOCOAGULATION. 
Lee, P., Pomerantzeff, O. and Schepens, 
C. L. (Library, Retina Foundation, 100 
Charles River Plaza, Boston 02114), 
Arch. Ophth. 84:650-654, Nov., 1970. 


This paper outlines the problems of photo- 
coagulating the extreme fundus periphery. It 
describes two new contact lenses which permit 
precise visualization for examination, photog- 
raphy, and photocoagulation of the extreme 
periphery. They can also be used for examin- 
ation and photography of the anterior chamber 
angle. Photographs of the peripheral fundus, 
the ciliary body, and the anterior chamber 
angle are taken through the new contact lenses 
with a hand fundus camera (Kowa). (8 fig- 
ures, 2 references )—Authors’ abstract 


CORNEAL CRYOPRESERVATION. Van Horn, D. 
L., Hanna, C. and Schultz, R. O. (Mar- 
quette School of Medicine, 561 N. 15th St., 
Milwaukee 53233), Arch. Ophth, 84:655- 
667, Nov., 1970. 


Human corneas were preserved at the tem- 
perature of liquid nitrogen. Most of the corneal 
cells on thawing appeared to be intact although 
epithelial and stromal cells were electron-dense 
and flattened. Ultrastructural evidence of 
freeze-thaw-induced injury was present in 
some of the endothelial cells, and others were 
electron-dense, distorted, and only partly at- 
tached to Descemet’s membrane. All of the 
corneal cells in nonfrozen controls incorpor- 
ated tritium uridine into RNA. Half of the 
endothelial cells in cryopreserved corneas did 
not incorporate the radioactively labeled com- 
pound. The remaining endothelial cells and 
all of the other corneal cells did so but at a 
reduced amount. In addition, the endothelial 
cells in cryopreserved corneas were more sus- 
ceptible to ultrastructural damage during the 
incubation for radioautography as evidenced 
by lysis of 909% of the cells. (20 figures, 1 
table, 13 references)—-Authors’ abstract 


EFFECTS OF OPTIC NERVE TRANSECTION ON 
INTRAOCULAR PRESSURE IN MONKEYS. Kru- 
pin, T., Podos, S. M., Lehman, R. A. W. 
and Becker, B. (Washington University 
School of Medicine, 660 Euclid Ave., St. 
Louis 63110), Arch. Ophth. 84:668-671, 
Nov., 1970. 
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Unilateral intracranial optic nerve transec- 
tion was carried out on six monkeys. As com- 
pared to their control fellow eyes, the eyes 
with transected optic nerves demonstrated sig- 
nificantly less elevation of intraocular pressure 
after orally administered water, and less dim- 
inution of intraocular pressure after hyperos- 
motic agents, such as ethyl alcohol and isosor- 
bide, or intravenous administration of isotonic 
barbiturates, such as phenobarbital and pento- 
barbital. Smaller doses of each of these agents 
altered the intraocular pressure only in the 
eyes with intact optic nerves. Comparison to 
similar results in rabbits was made. (4 tables, 
6 references )—-Authors’ abstract 


THE LENS AND VITREOUS. Freeman, H. M. 
(Retina Foundation, 100 Charles River 
Plaza, Boston), Arch. Ophth. 84:675-689, 
Nov., 1970. 


This is an annual review covering some 600 
articles that have appeared on the lens and 
vitreous in the past year. (109 references )— 
David Shoch 


BLANK CARTRIDGE INJURY OF THE CORNEA. 
Runyan, T. E. and Ewald, R. A. (Oph- 
thalmology Service, Fitzsimons General 
Hospital, Denver, Colo. 80240), Arch. 
Ophth. 84:690-691, Nov., 1970. 


Eleven eyes sustained a contracoup corneal 
injury involving primarily the epithelium and 


endothelium. The epithelial damage and en-. 


dothelial edema resolve in 24 to 72 hours with- 
out apparent residual effects. This injury is ob- 
served following an explosion generating small 
missiles with insufficient density or velocity for 
deep penetration or perforation. (3 figures)— 
Authors’ abstract 


BILATERAL ORBITAL MYIASIS. Wood, T. R. 
and Slight, J. R. (Los Angeles County/ 
University of Southern. California Med- 
ical Center, Los Angeles), Arch. Ophth. 
84:692-693, Nov., 1970. 


A 49-year-old woman presented with bila- 
teral orbital invasion by larvae of Calliphora 
vomitoria. The left globe was destroyed by 
maggots. The patient died shortly after admis- 
sion. This is the first case of destructive ocular 
myiasis to be reported from North America. 
(3 figures, 7 references )—Authors’ abstract 
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KERATOMYCOSIS DUE TO CURVULARIA LU: 
NATA. Wind, C.-A. and Polack, F. M 
(College of Medicine, University of Flor 
ida, Gainsville, Fla.), Arch. Ophth. 84 
694-696,Nov., 1970. 


Management of an unusual case of kerato 
mycosis due to Curvularia lunata emphasize 
the cautious use of topically applied antibiotic 
and steroids in corneal disease. (3 figures, | 
references )—Authors’ abstract 


NEONATAL HERPES SIMPLEX INFECTION LI 
MITED TO THE CORNEA. Bobo, C. B., An 
tine, B. and Manos, J. P. (Medical Unt 
versity of South Carolina, Charleston 
S.C.), Arch. Ophth. 84:697-698, Nov. 
1970. 


This was the first case of neonatal herpe 
simplex limited to the cornea. The infectio: 
responded satisfactorily to locally administere 
idoxuridine as does the epithelial disease in th 
adult. While the presence of a sufficient level o 
passively transferred circulating maternal anti 
bodies to herpes simplex protects the neonat: 
from a primary infection, absence of antibod: 
titer does not invariably result in the dissem 
inated fatal disease. (8 references )—-Authors 
abstract 


British JOURNAL OF 
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RADIATION RETINOPATHY AFTER THE APPLI 
CATION OF A COBALT PLAQUE. Bedforc 
M. A., Bedotto, C. and Macfaul, P. A 
(Moorfields Eye Hospital and St. Bar 
tholomew’s Hospital, London), Brit. ] 
Ophth. 54:505-509, Aug., 1970. 


_ Three cases of retinal vascular occlusion a 
varying degree following the treatment of ma 
lignant melanoma of the choroid with coba 
60-applicators are described; the limitations c 
this form of treatment for melanomata close t 
the optic disc are discussed. (10 figures, 1 
references )—-Authors’ abstract 


DOUBLE-BLIND CROSS-OVER COMPARISON O 
ACELIDINE AND PILOCARPINE IN OPEN 
ANGLE GLAUCOMA. Romano, J. H. (Moor 
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fields Eye Hospital, London), Brit. J. 
Ophth. 54:510-521, Aug., 1970. 


The results of a double-blind cross-over com- 
parison of aceclidine hydrochloride 2% and 
pilocarpine 2% in 54 glaucomatous eyes are 
presented. Both eye drops produced a signif- 
cant lowering of intraocular pressure and im- 
provement in outflow and in the degree of 
miosis, but the differences between the two 
were small and not significant. Hyperemia and 
a variety of subjunctive symptons were also 
compared: neither drug produced serious side- 
effects or discomfort. Aceclidine would appear 
to deserve a place beside pilocarpine as a stable 
direct parasympathomimetic drug in the treat- 
ment of open-angle glaucoma, especially if pi- 
locarpine is not tolerated, or if it is ineffective, 
or becomes so after a period of use. (1 figure, 
4 tables, 24 references)—Author’s abstract - 


EXTRUDED COLLAGEN OPHTHALMIC SUTURES. 
Smith, A. (Sunderland Eye Infirmary, 
Durham), Brit. J. Ophth. 54: 522-527, 
Aug., 1970. 


The extruded collagen appears to be a satis- 
factory suture for ophthalmic surgery. It must 
be kept moist throughout the surgical period 
since it loses tensile strength otherwise. It 


causes very little reaction and is absorbed in 


three to five weeks when used as a corneo- 
sclera] suture. (4 figures, 1 table, 23 refer- 
ences )——David Shoch 


CORNEAL STROMAL OVERGROWTH AFTER CAT- 
ARACT EXTRACTION. Friedman, A. H. and 
Henkind, P. (New York University of 
Medicine, New York), Brit. J. Ophth. 54: 
528-534, Aug., 1970. 


Two examples are reported of corneal stro- 
mal overgrowth after cataract extraction. In 
one case the overgrowth followed intracapsular 
and in the other extracapsular extraction. The 
mechanism of its development and its clinical 
recognition are discussed. Previous studies not- 
ing the incidence of corneal stromal over- 
growth after cataract extraction are summar- 
ized. (4 figures, 1 table. 23 references )—Au- 
thors’ abstract 


PROLIFERATIVE DIABETIC RETINOPATHY. Tay- 
lor, E. (St. Bartholomew’s Hospital, Lon- 
don), Brit. J. Ophth. 54:535-539, Aug., 
1970. 
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Neovascularization on the optic disc was 
studied in 31 eyes before and: after retinal 
photocoagulation. There was regression of the 
vessels on the optic disc in five eyes. The sig- 
nificance of the stage of disc neovasculariza- 
tion and the area of choroidoretinal scarring 
from photocoagulation is dicussed. (2 figures, 
2 tables, 9 references)—-Author’s abstract 


ACUTE BACTERIAL CONJUNCTIVITIS IN ASSI- 
out, Upper Ecypr. Nakhla, L. S., Al- 
Hussaini, M. K. and Shokeir, A. A. (Un- 
iversity of Assiout, Egypt), Brit. J. Ophth. 
54:540-547, Aug. 1970. 


The commonest pathogen seen in 320 cases 
of acute conjunctivitis was the Koch-Weeks 
bacillus. Generally the organisms were highly 
resistant to penicillin and the sulfanomides but 
sensitive to chlortetracycline and chloramphen- 
icol. (2 figures, 10 tables, 28 references )— 
David Shoch 


APPLANATION TENSION AND AXIAL LENGTH 
OF THE EYEBALL. Tomlinson, A. and Phil- 
lips, C. I. (University of Manchester, 
England), Brit. J. Ophth. 54:548-553, 
Aug., 1970. 


Generally the applanation tension of myopes 
averaged 1.5 mm higher than in hyperopes. 
Emmetropes fell between the two groups. (1 
figure, 2 tables, 23 references )— David Shoch 


RELATIONSHIP BETWEEN SERUM OSMOLALITY 
AND INTRAOCULAR PRESSURE IN NORMAL 
AND DISEASED EYES. More, B. M. (Edin- 
burgh Royal Infirmary), Brit. J. Ophth. 
54:554-556, Aug. 1970. 


The relationship between serum osmolality 
and intraocular pressure was investigated in 
persons with “normal” eyes and in subjects 
with chronic glaucoma and in subjects with 
“ocular hypertension.” Regression analysis 
showed that there was no relationship present 
in normal eyes but that in both ocular hyper- 
tension and glaucoma individuals showed a 
significant inverse relationship between osmol- 
ality and pressure, although the response was 
idiosyncratic and there was no overall group 
or between-group relationship between the 
parameters. (2 tables, 8 references )—Author’s 
abstract 
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PIGMENT DISPERSION IN A CASE OF ALPORT’S 
SYNDROME. Davies, P. D., (Guy’s Hospital, 
London), Brit. J. Ophth. 54:557-561, 
Aug. 1970. 


The clinical features of a “pigment disper- 
sion syndrome” with possible retinal degenera- 
tion in addition to the usual features of the 
disease are described in a member of a previ- 
ously unreported family with Alport’s syn- 
drome. (4 figures, 6 references )—Author’s ab- 
stract 


SOLITARY XANTHOMA OF THE LIMBUS. Gray- 
son, M. and Pieroni, D. (Indiana Univer- 
sity School of Medicine, Indianapolis), 
Brit. J. Ophth. 54:562-564, Aug., 1970. 
A unique case of solitary xanthoma of the 

limbus is presented. No association with trau- 

ma, inflammation, lipid abnormality, or sys- 
temic xanthomatosis could be found. (3 figures, 

7 references )—-Authors’ abstract 


RHINOSPORIDIUM GRANULOMA OF THE CON- 
JUNCTIVA WITH SCLERAL ECTASIA. Lamba, 
P. A., Shukla, K. N. and Ganapathy, M. 
(Jawaharlal Institute of Postgraduate 
Medical Education and Research, Pon- 
dicherry, India), Brit. J. Ophth. 54:565- 
568, Aug., 1970. 


A. second case of Rhinosporidium granuloma 
of the conjunctiva with scleral ectasia is re- 
ported. The scleral defect was repaired with 
a preserved human scleral graft with satisfac- 
tory results. (3 figures, 1 table, 9 references )— 
Authors’ abstract 


STAINING OF EXPERIMENTALLY-INDUCED 
CHORIO-RETINAL LESIONS WITH DISUL- 
PHINE BLUE AND EVANS BLUE, Oliver, M., 
Zauberman, H. and Ivry, M. (Mayer de 
Rothschild Hadassah Hospital, Jerusalem, 
Israel), Brit. J. Ophth. 54:569-571, Aug., 
1970. 


Disulphine blue (0.5mi/kg) administered 
intravenously was used in vivo to stain chorio- 
retinal lesions produced by diathermy, photo- 
coagulation and cryothermy. The above lesions 
strained homogeneously blue within a few min- 
utes of injection of the dye and retained this 
color for a period of approximately 234 hours. 
The main untoward effect of the dye was a 
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diffuse staining of the skin during approxi- 
mately 36 hours. A solution of 2% Evans blue 
(0.5ml/kg) also stained chorio-retinal lesions 
in a similar manner but more slowly. (2 fig- 
ures, 3 references )—-Authors’ abstract 
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CORNEAL ANAESTHESIA AFTER ALCOHOL IN- 
JECTION OF THE TRIGEMINAL SENSORY 
ROOT. Davies, M. S. (Moorfields Eye Hos- 
pital, High Holborn, London, W.C.I.), 
Brit. J. Ophth. 54:577-586, Sept., 1970. 


One hundred anesthetic corneae in 97 pa- 
tients were examined after alcohol injection 
of the trigeminal ganglion. Seventy-five per- 
cent of corneae were normal. Twenty percent 
showed some evidence of neurotrophic kerati- 
tis but this was of small degree and insuff- 
cient to reduce visual acuity. The remaining 
5% showed permanent corneal changes and 
impairment of visual acuity. Possible factors 
influencing the onset and progress of the ker- 
atitis were decreased reflex lacrimation and 
trauma to the cornea. (6 tables, 16 refer- 
ences )—Author’s abstract 


CHELATION IN EXPERIMENTAL PSEUDOMON- 
AS KERATITIS. Wilson, L. A. (Division of 
Ophthalmology, Medical College of Geor- 
gia), Brit. J. Ophth. 54:587-593, Sept., 
1970. | 


Clinical isolates from pseudomonal infections 
of the human cornea were evaluated for their 
ability to produce proteolysis, both in vitro and 
in vivo. A crude enzyme preparation was ob- 
tained from cell-free filtrates of Pseudomonas 
aeruginosa grown for 36 hours in a 5% pep- 
tone broth. When a minute amount of this 
enzyme was injected into the corneal stroma 
of the experimental animal, a necrosis mimick- 
ing a clinical infection was noted to occur 
within 12 hours. This necrosis was inhibited 
to a considerable degree by the addition of 
10°M disodium EDTA. Similarly experimental 
infections in the rabbit cornea, when treated 
with appropriate antibiotics and a topical ap- 
plication of disodium EDTA, were noted to 
resist the extensive colliquative necrosis seen 
in similar corneae treated with antibiotics only. 
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(4 figures, 4 tables, 12 references )—-Author’s 
abstract 


FAILURE OF FILTRATION OPERATIONS IN THE 
AFRICAN. Welsh, N.H. (Department of 
Ophthalmology, King Edward VIII Hos- 
pital, Durban, South Africa), Brit. J. 
Ophth. 54:594-598, Sept., 1970. 


Gonioscopic studies of 29 eyes in patients 
of the heavily-pigmented races (and in twelve 
of these confirmation at operation) have shown 
that failure of fistulization is due mainly to 
overgrowth of the external scleral fistula by 
fibrous tissue derived from the sclera and Ten- 
on’s capsule. Anterior synechiae are present 
in 80% of cases, filtration blebs do not form, 
and there is no preoperative abnormality in 
the episcleral tissues or in Tenon’s capsule. 
Compared with Caucasian eyes, the reaction 
in Negro or Indian eyes to surgical trauma is 
more severe. The measures taken to overcome 
these problems include the use of a large per- 
ipheral iridectomy, cryothermy to the bare 
sclera surrounding the fistula, and subconjunc- 
tival cortisone. (4 tables, 16 references )—Au- 
thor’s abstract 


EFFECT OF MODERATE EXERCISE ON THE OC- 
ULAR TENSION. Leighton, D. A. and Phil- 
lips, C. I. (Department of Ophthalmology, 
University of Manchester, and Manches- 
ter Royal Eye Hospital), Brit. J. Ophth. 
54:599-605, Sept., 1970. 


Fourteen adult subjects undertook walking 
and sitting for 50 minutes each on two con- 
secutive mornings in randomized order. Walk- 
ing and the net change produced by walking 
after an allowance had been made for the ex- 
pected change attributable to sitting (as de- 
termined on a “control” day) both resulted 
in a significant fall in ocular tension. The 
change in ocular tension associated with sit- 
ting was, however, negligible. The higher the 
pressure was before walking, the greater was 
the fall afterwards (significant). (3 figures, 
2 tables, 12 references)—-Authors’ abstract 


SURGERY OF PTERYGIUM. Sen, D. J. (Depart- 
ment of Ophthalmology, Christian Med- 
ical College and Hospitals, Vellore, S, In- 
dia), Brit. J. Ophth. 54:606-608, Sept., 
1970. 


The extreme diversity of surgical methods 


se 
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for the treatment of pterygium suggests that 
all are to some degree unsatisfactory. Mc- 
Gavic’s method has proved to be very effec- 
tive, and the following suggestions are made: 
The method should be used routinely as a 
primary procedure; horizontal incisions in the 
bulbar conjunctiva should be made much 
longer to facilitate dissection of the subcon- 
junctival tissue underlying the whole extent 
of the pterygium; stitches to anchor the free 
edges of the bulbar conjunctiva to the super- 
ficial layers of the sclera should be placed at 
intervals of 1 mm. (2 figures, 13 references )}— 
Author’s abstract 


TRACHOMA AND INCREASED INTRAOCULAR 
PRESSURE, Beiram, M. M. O. (Department 
of Communicable Eye Diseases and Fil- 
ariasis, Ministry of Health, Khartoum, 
Sudan), Brit. J. Ophth. 54:609-614, Sept., 
1970. 


A survey of glaucoma and trachoma in the 
Northern Sudan suggests that trachoma may 
cause the intraocular pressure to rise as a 
result of cicatrization. (4 tables, 26 refer- 
ences )—Author’s abstract 


SYSTEMIC ABSORPTION OF SOFRAMYCIN AF- 
TER SUBCONJUNCTIVAL INJECTION. Bron, 
A. J., Richards, A. B., Knight-Jones, D., 
Easty, D. L. and Ainslie, D. (Moorfields 
Eye Hospital, London), Brit. J. Pare 
54:615-620, Sept., 1970. 


Subconjunctival Soframycin is rapidly ab- 
sorbed into the systemic circulation. The blood 
levels obtained are about equal to those fol- 
lowing intramuscular injection of the material. 
Since framycetin has definite nephrotoxic and 
vestibulotoxic properties, it must’ be used with 
care in children if given subconjunctivally. 
(1 figure, 1 table, 17 references )—David 
Shoch 


ANTERIOR LENTICONUS AND THE WAARDEN- 
BURG SYNDROME. Stevens, P. R. (Black- 
burn, Lancs), Brit. J. Ophth. 54:621-623, 
Sept., 1970. 


A case of bilateral anterior lenticonus with 
spontaneous rupture of the anterior lens cap- 
sule described and compared with two other 
reported cases of this rare anomaly. The lens 
defects were associated with the Waarden- 
burg syndrome. (1 figure, 10 references)— 
Author’s abstract 
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REMOVAL OF A FOREIGN BODY FROM THE 
BACK OF THE ORBIT. Curtis, F. J. and Pro- 
van, D. H. (East Surrey Hospital, Red- 
hill), Brit. J. Ophth. 54:624-627, Sept., 
1970. 


UNUSUAL TYPE OF EPIDEMIC CONJUNCTIVI- 
TIS IN GHANA, Chatterjee, S., Quarcoo- 
pome, C. O. and Apenteng, A. (Depart- 
ment of Ophthalmology, Ghana Medical 
School, Korle Bu, Accra, Ghana), Brit. 
J. Ophth. 54:628-630, Sept., 1970. 


In a large epidemic of a hemorrhagic con- 
junctivitis which swept over Ghana from June 
to October, 1969, the presence of conjunctival 
hemorrhages in all cases and the absence of 
corneal involvement, fever, and pharyngitis 
were unusual features. Bacterial infection was 
excluded and the known strains of adenovirus 
could not be detected. (2 tables, 8 references) 
—Authors’ abstract 


MALIGNANT MELANOMA OF THE CONJUNC- 
TIVA. Chopdar, A. (West of England Eye 
Infirmary, Exeter), Brit. J. Ophth. 54: 
631-633, Sept., 1970. 


A. case of conjunctival malignant melanoma 
in a woman aged 65 years with positive urine 
melanogen was treated by means of wide ex- 
cision and low voltage radiotherapy. The urine 
melanogen became negative after treatment. 
(3 figures, 4 references)—Author’s abstract 


COMPRESSED AIR INJURY OF THE EYE. Hitch- 
ings, R. and McGill, J. I. (Moorfields Eye 
Hospital, London), Brit. J. Ophth. 54: 
634-635, Sept., 1970. 
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DEMONSTRATION AND CHARACTERIZATION OF 
ANTIBODY IN TEARS FOLLOWING INTRA- 
NASAL VACCINATION WITH INACTIVATED 
TYPE 13 RHINOVIRUS: A PRELIMINARY RE- 
PORT. Knopf, H. L., Bertran, D. M. and 
Kapikian, A. Z. (National Institutes of 
Health, National Institute of Allergy and 
Infectious Diseases, Laboratory of Infec- 
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tious Diseases, Bethesda, Md.), Invest. 
Ophth. 9:727-734, Oct., 1970. 


Tears were collected with Schirmer strips 
from volunteers following intranasal instilla- 
tion of saline or inactivated type 13 rhino- 
virus (RV 13) vaccine. An additional group 
was challenged intranasally with live RV 13. 
The major immusoglobulins in the tears were 
11S immunoglobulin A (IgA) and 7S immuno- 
globulin G (IgA). Neutralizing activity was 
found primarily in the 11S region of gradi- 
ents of pooled tear samples; this was associ- 
ated with IgA. In samples collected from in- 
dividual challenged volunteers, there was ac- 
tivity associated with IgG as well as IgA. (2 
figures, 2 tables, 14 references)—-Thomas M. 
Aaberg 


UNEVEN SWELLING OF THE CORNEAL 
STROMA. Kikkawa, Y. and Hirayama, K. 
(Department of Ophthalmology, Osaka 
University Medical School, Osaka, 
Japan), Invest. Ophth. 9:735-741, Oct., 
1970. 


In the rabbit, cat and bovine corneas, the 
anterior segment of denuded stroma was less 
hydrophilic than the posterior one, in both 
the central and peripheral regions. In the rab- 
bit cornea, the swelling ratio of the posterior 
segment was significantly larger in the cen- 
tral region than in the peripheral. In vivo, 
under normal intraocular pressure, as in vitro, 
the anterior layers were less hydrophilic than 
the postericr when swelling was induced by 
irrigation with cold Ringer’s solution. Succes- 
sive observations of light scattering and si- 
multaneous thickness measurements were made 
on the anterior and posterior layers of the 
enucleated eye at the various stages of swell- 
ing. An intense light scattering occurred with 
slight swelling in the anterior layers, while in 
the posterior layers, relatively slight scatter- 
ing occurred with a high degree of swelling. 
This paradoxical finding leads to the supposi- 
tion that the hydration of the stroma bears 
quite a different relation to light scattering 
in the respective layers. (4 figures, 3 tables, 
14 references) —Thomas M. Aaberg 


ANALYSIS OF CHOLINESTERASES OF INTACT 
CAT CORNEA, CILIARY BODY, LENS, AND 
RETINA. Mittag, T. W., Harris, L. S., 
Cohn, K., Galin, M. A. and Ehrenpreis, S. 
(Department of Ophthalmology of the 
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New York Medical College, New York, 
N.Y.), Invest. Ophth. 9:742-748, Oct., 
1970. 


A radiometric method used on preparations 
of intact ocular tissue to dissociate the effects 
of surface cholinesterase from intracellular 
enzymes provides a technique to determine the 
effects of surface enzyme potentiation of in- 
hibition, and may be helpful in evaluating the 
degree of surface enzyme inhibition with 
pharmacologic response. Surface cholinester- 
ase activity was found to be highest in ciliary 
_ body, lower in retina, and least in cornea and 
_erystalline lens. Butyrylcholinesterase was 
_ found to contribute some 50% of surface en- 
“zyme activity in the ciliary body, retina, and 
_lens, and 80% in the cornea. (2 figures, 4 
tables, 36 references)—-Thomas M. Aaberg 


‘THE EFFECT OF EXERCISE ON INTRAOCULAR 
_ PRESSURE. I. HUMAN BEINGS. Marcus, 
D. F., Krupin, T., Podos, S. M. and 
Becker, B. (Department of Ophthalmol- 
ogy, Medical College of Wisconsin, Mil- 
waukee, Wis.), Invest. Ophth. 9:749-752, 
Oct., 1970. 


Intraocular pressure, blood pH, plasma os- 
molarity, blood lactate, blood pyruvate, blood 
pressure, and pulse were monitored in 12 
human subjects following exercise. Intraocular 
pressure was found to decrease after exercise, 
This decrease was associated with a rise of 
blood lactate and plasma osmolarity and a 
fall in blood pH. The fall in intraocular pres- 
sure after exercise was compared to that seen 
after sodium lactate infusion. (1 figure, 2 
tables, 10 references )—Authors’ abstract 


THE EFFECT OF EXERCISE ON INTRAOCULAR 
PRESSURE. IJ. Rappits. Marcus, D, F., 
Krupin, T., Podos, S. M. and Becker, B. 
(Department of Ophthalmology, Medical 
College of Wisconsin, Milwaukee, Wis.), 
Invest. Ophth. 9:753-757, Oct., 1970. 


Intraocular pressure was found to decrease 
after treadmill exercise in rabbits. This fall 
was associated with an increase in plasma os- 
nolarity and blood lactate and a decrease in 
lood pH. The alteration in intraocular pres- 
sure was reproduced by consecutive injections 
of hyperosmotic sodium lactate and isosmotic 
iydrochloric acid in amounts to duplicate the 
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rise in plasma osmolarity and the fall in blood 
pH induced by exercise. (3 figures, 5 tables, 
5 references)—~-Authors’ abstract 


THE DECAY KINETICS OF SUBSTANCES WHICH 
LEAVE THE ANTERIOR CHAMBER BY BULK 
FLOW. Kottler, M., Brubaker, R. and 
Marci, F. (National Eye Institute, Na- 
tional Institutes of Health), Invest. 
Ophth. 9:758-764, Oct., 1970. 


The rate of bulk flow of #2°J-albumin, from 
the anterior chamber was studied using a simu- 
lated anterior chamber in dead and living pri- 
mate eyes. Single exponential decay was found 
in living eyes both with and without mechani- 
cal mixing. In dead, unstirred eyes, single ex- 
ponential decay was found where simulated 
inflow was 2.1 ul per minute, but not where it 
was 7.2 wl per minute. With stirring, however, 
single exponential decay was found at both 
rates. Using a plastic anterior chamber simula- 
tor, single exponential decay was found only 
when mechanical mixing was used. (5 figures, 
3 tables, 14 references)—Thomas M. Aaberg 


EFFECT OF CERVICAL SYMPATHETIC STIMU- 
LATION ON ACCOMMODATION IN GUAN- 
ETHIDINE-TREATED MONKEYS. Törnquist, 
G. (Department of Pharmacology, Uni- 
versity of Uppsala), Invest, Ophth. 9:765- 
768, Oct., 1970. 


The ciliary muscle of monkeys is unusual 
in that its adrenergic receptors seem to be 
exclusively of the B type. Stimulation of its 
sympathetic nerves decreases cholinergically 
induced accommodation. This effect is com- 
pletely blocked by guanethidine. (1 figure, 13 
references )—Authors’ abstract 


STUDIES ON THE CRYSTALLINE LENS, XVI. 
CHARACTERIZATION OF ACTIVE TRANSPORT 
AND DIFFUSION OF POTASSIUM, RUBIDIUM, 
AND CESIUM. Kinsey, V. E. and McLean, 
I. W. (Institute of Biological Sciences, 
Oakland University, Rochester, Mich.), 
Invest. Ophth. 9:769-784, Oct., 1970. 

A theoretical model of a pump-leak system‘ 


that takes into account the effect of concen- 
tration of both substrate and inhibitor on the 


pump in terms of Michaelis-Menten kinetics 


and the effect of electric, as well as chemical, 
forces on the leak has been shown to describe | 
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accurately the movement of potassium, rubid- 
ium, and cesium into and out of the lens. The 
conclusion is supported that these cations are 
actively transported into the lens by a carrier- 
mediated system which has a single kind of 
active site and which preferentially transports 
potassium and rubidium with respect to ces- 
ium. Computed values of the permeability co- 
efficient for the leak are consistent with the 
hypothesis that permeability of the lens for 
the three ions is dependent on absorptive 
rather than frictional forces. The values are 
incompatible with any model based on purely 
structural considerations of the lens membrane 
in which transport is assumed to occur by 
sieving through hydrated pores. (11 figures, 
5 tables, 12 references)—-Thomas M. Aaberg 


INTRAOCULAR TRANSPORT OF MYOINOSITOL. 
T. ACCUMULATION IN THE RABBIT CILIARY 
popy. Reddy, V. N., Varma, S. D. and 
Chakrapani, B. (Institute of Biological 
Sciences, Oakland University, Rochester, 
Mich.), Invest. Ophth. 9:785-793, Oct., 
1970. 


(2-H) Myoinositol accumulates in rabbit 
ciliary body-iris preparations in vitro against 
a concentration gradient. The transport sys- 
tem is energy and temperature dependent and 
demonstrates saturation kinetics. It is inhibited 
by ouabain, iodacetate, phlorhizin, and shows 
requirements for Nat, K$, and Cat. The 
transport system appears highly specific; vari- 
ous amino acids, ascorbie acid, glucoascorbic 
acid, and sugar alcohols were without effect 
on the accumulation of inositol. The concen- 
tration of inositol in posterior aqueous was 
higher than in the anterior aqueous and still 
higher than in plasma. Evidence is presented 
to show that the transport of inositol across 
the blood-aqueous barrier in vivo is a carrier- 
mediated process and it is suggested that the 
high concentration of inositol in the aqueous 
humors is the result of active transport from 
plasma into posterior aqueous. (6 figures, 2 
tables, 20 references)—Thomas M. Aaberg 


INTRAOCULAR TRANSPORT OF MYOINOSITOL. 
TI. ACCUMULATION IN THE RABBIT LENS 
IN vitro. Varma, S. D., Chakrapani, B. 
and Reddy, V. N. (Institute of Biological 
Sciences, Oakland University, Rochester, 
Mich.), Invest. Ophth, 9:794-800, Oct., 
1970. , | 
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The accumulation tritium-labeled myoinosi- 
tol in the lens takes place against a concen- 
tration gradient and is inhibited by ouabain, 
iodoacetate, phlorhizin, and at reduced tem- 
perature. The energy for transport is derived 
from glycolysis. The transport system follows 
Michaelis-Menten kinetics and requires the 
presence of Nat and K+. Although a relation- 
ship between Na+ concentration and inositol 
transport was observed, the lenses in Na* de- 
ficient media could not be maintained in a 
physiological state so that the decreased trans- 
port cannot be ascribed solely to the effect of 
this cation. (7 figures, 4 tables, 17 references) 
—Thomas M. Aaberg 


CHANGES IN LENS FATTY ACID COMPOSITION 
DURING GALACTOSE CATARACT FORMATION. 
Hatcher, H. and Andrews, J. S, (Division 
of Ophthalmology, Department of Sur- 
gery, Vanderbilt University School of 
Medicine, Nashville, Tenn.), Invest. 
Ophth. 9:801-806, Oct., 1970. 


A high level of fat in the diet of galactose- 
fed weanling rats has been reported to delay 
the onset of mature cataracts. Groups of rats 
fed lab chow, sucrose, and galactose-high-fat 
diets had essentially similar total fatty acid 
compositions in their lenses, but rats receiving 
a low level of corn oil in a galactose diet were 
observed to have differences in the long-chain 
unsaturated fatty acids when compared to the 
control groups. This observation suggests that 
the lenses of unsupplemented galactose-fed 
rats have a relative deficiency of certain long- 
chain unsaturated fatty acids and might ac- 
count for the difference in the time of mature 
cataract formation which has been observed 
with the two diets. (2 figures, 2 tables, 8 refer- 
ences )—~Authors’ abstract 


THRESHOLD MEASUREMENTS OF SPECTRAL 
SENSITIVITY IN A BLUE MONOCONE MONO- 
CHROMAT. Pokorny, J., Smith, J. C. and 
Swartley, R. (Eye Research Laboratories, 
The University of Chicago, Chicago, Tll.), 
Invest. Ophth. 9:807-813, Oct., 1970. 


Threshold measurements of spectral sensi- 
tivity from a blue monocone monochromat in- 
dicated the dark-adapted function could be 
represented by the luminosity function of the 
rods, weighted by xanthophyll. With a 6.2 
troland background the spectral sensitivity 
function was identical to that of the blue 
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cones for wavelengths between 395 and 505 
nm. (3 figures, 17 references)—-Thomas M. 
Aaberg 


THE ELECTRICALLY EVOKED RESPONSE OF 
THE VISUAL SYSTEM (EER). III. Fur- 
THER CONTRIBUTION TO THE ORIGIN OF 
THE EER. Potts, A. M. and Inoue, J. 
(Eye Research Laboratories, The Univer- 
sity of Chicago, Chicago, IL), Invest. 
Ophth. 9:814-819, Oct., 1970. 


. . An attempt to locate the retinal cell of origin 
-of the EER utilized a strain of rats in which 
_ the retinal receptors degenerate during the 
first month of life. By recording from the 
< dura over the visual cortex we have been able 
to demonstrate that in animals with complete 
-Joss of receptor segments and nuclei, the light 
evoked response (VER) and electroretinogram 
~- (ERG) is absent; in these same animals the 
EER is normal. Together with previously re- 
ported findings, this conclusively eliminates 
the receptor cell as the site of origin of the 
EER as recorded by us. (3 figures, 16 refer- 
ences)—Thomas M. Aaberg 






MOVEMENT OF THE STILES-CRAWFORD EF- 
FECT. Safir, A., Hyams, L. and Philpot, J. 
(Department of Ophthalmology, Mount 
Sinai School of Medicine, New York, 
N.Y.), Invest. Ophth. 9:820-825, Oct., 
1970. 


There have been reports of the Stiles-Craw- 
ford effect (SCE) moving slowly across the 
pupil. Our technique of measurement allows 
us to refer the SCE to a fixed corneal point. 
We employ methods of calculation which re- 
sult in quantitative estimates of the parameters 
of the Gaussian curve fitting the data. Move- 
ment of the SCE would be seen quantitatively 
as a significant change in the parameter locat- 
ing the central axis of the curve. We made 
measurements of the SCE in two subjects over 
long time periods. In neither case was any 
movement found. (3 figures, 2 tables, 3 refer- 
ences )——Authors’ abstract 
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THE INDUCTION OF KERATINIZATION IN THE 
CORNEAL EPITHELIUM. A COMPARISON OF 
THE “DRY” AND VITAMIN A-DEFICIENT 
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EYES. Beitch, I. (Department of Ophthal- 
mology, Columbia University, College of 
Physicians and Surgeons, New York, 
N.Y.), Invest. Ophth. 9:827-843, Nov., 
1970. 


Keratinization was induced in the corneal 
epithelium of rats by the extirpation of the 
lacrimal glands and, for comparison, by vita- 
min A deficiency. In both conditions, cyto- 
plasmic fibrils composed of atypical micro- 
tubules occurred below the keratinized region. 
These were seldom seen in the keratinized 
cells, which instead contained electron-opaque 
filaments 90 A wide. The surface of the kera- 
tinizing epithelia showed a drastic reduction 
in the number of microplicae, often accom- 
panied by the development of fewer, but taller, 
microvilli. A series of apparently transitional 
forms suggests that the lipoid vacuoles which 
are found in the vitamin A-deficient corneas 
are degenerate mitochondria. (17 figures, 37 
references)—Thomas M. Aaberg 


SUTURE ABSORPTION IN RABBIT CORNEA AND 
SCLERA: ENZYME HISTOCHEMICAL AND 
MORPHOLOGIC OBSERVATIONS. Salthouse, 
T. N., Kaminska, G. Z., Murphy, M. L., 
Williams, J. A. and Willigan, D. A. (De- 
partment of Pathology and Surgery, Ethi- 
con Research Foundation, Somerville, 
N.J.), Invest. Ophth. 9:844-856, Nov., 
1970. 


After plain and chromic size 6-0 ophthalmic 
catgut sutures were implanted in rabbit cornea, 
sclera, and ocular muscle, enzyme histochemi- 
cal procedures were applied to cryostat sec- 
tions of the sites at weekly post-implantation 
intervals between 3 and 60 days. When com- 
pared to the findings previously observed in 
gluteal muscle implants, the corneal sites 
showed predominant alkaline phosphatase ac- 
tivity and more rapid absorption, whereas the 
scleral sites provided variable results. The 
findings in ocular muscle were similar to those 
in gluteal muscle implants. A wide morpho- 
logical variation was observed in the cells in- 
vading the body of corneal sutures during 
absorption, which was completed by 21 days 
with the plain suture and by 60 days with the 
chromic sample. (18 figures, 3 tables, 30 refer- 
ences )—Thomas M. Aaberg 


PROTECTION BY POLYINOSINIC-POLYCYTIDYL- ` 


IC ACID COMPLEX OF RABBIT EYE TISSUE 
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CULTURES INFECTED WITH HERPES SIM- 
PLEX VIRUS. EFFECT OF NEOMYCIN AND 
VIRUS CHALLENGE DOSE, Weissenbacher, 
M., Galin, M. A., Chowchuvech, E., 
Schachter, N. and Baron, S. (Department 
of Ophthalmology of the New York Medi- 
cal College, New York, N.Y.), Invest. 
Ophth. 9:857-864, Nov., 1970. 


The induction of the interferon mechanism 
in rabbit corneal, conjunctival, iris, and kid- 
ney tissue cultures with polyinosinic-polycy- 
tidylic acid complex protects against infec- 
tions with herpes simplex virus. The degree 
of protection, while relatively low, is inversely 
proportional to the viral challenge dose and is 
significantly enhanced by the addition of poly- 
basic substances such as neomycin. The po- 
tential application of these observations to 
ocular infections of man is considered. (6 
figures, 20 references)--Thomas M. Aaberg 


PROTEIN RELEASE DURING AQUEOUS WITH- 
DRAWAL IN RABBITS. Neupert, J. R. and 
Lawrence, C. (Bishop Eye Research Cen- 
ter, Pacific Northwest Research Founda- 
tion, 1102 Columbia St., Seattle, Wash.), 
Invest. Ophth. 9:865-872, Nov., 1970. 


Aqueous withdrawal from the anterior 
chamber rabbits revealed the A/G ratio of 
primary aqueous was significantly above that 
of serum. A slight increase in total protein 
concentration (to 400 mg %) after withdrawal 
of aqueous caused a precipitous drop in A/G 
ratio levels equal to or below serum levels. 
The decrease in A/G ratio of secondary aque- 
ous resulted from a decrease in the percent 
of albumin and an increase in the percent of 
a- and y-globulins as aqueous protein concen- 
tration increased. The percent of B-globulin 
remained unchanged. Correlation of aqueous 
protein concentration with final steady-state 
intraocular pressure suggested a threshold 
phenomenon for protein release in the rabbit 
eye when intraocular pressure approached or 
fell below expected levels of episcleral venous 
pressure. (1 figure, 6 tables, 12 references )— 
Thomas M. Aaberg 


DEGENERATION MYDRIASIS AND HYPEREMIA 
OF THE IRIS AFTER SUPERIOR CERVICAL 
GANGLIONECTOMY IN THE RABBIT, EvI- 
DENCE FOR RELEASE OF MORE THAN NO- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1971 


REPINEPHRINE DURING DEGENERATION OF 
ADRENERGIC TERMINALS. Treister, G. and 
Barany, E. H. (Department of Pharma- 
cology, University of Uppsala, Uppsala, 
Sweden), Invest. Ophth. 9:873-887, Nov., 
1970. 


Two intraocular phenomena following sym- 
pathetic denervation-degeneration mydriasis 
and degeneration hyperemia of the iris-were 
studied in conscious albino rabbits. The su- 
perior cervical ganglion was removed on one 
side (denervation) and the preganglionic sym- 
pathetic trunk was cut on the control side. 
Mydriasis started about 14.5 hours after de- 
nervation and hyperemia appeared 3 to 4.5 
hours later. Bretylium caused a markedly 
longer delay of the hyperemia than of the 
mydriasis. Neither phenoxybenzamine, phento- 
lamine, chlorpromazine, nor spiroperidol pre- 
vented the hyperemia, they influenced neither 
its starting time nor its intensity. Reserpine 
did not influence starting time but possibly 
reduced intensity. These drugs eliminated the 
first 1 to 3 hours of mydriasis completely, but 
were only partially active on later stages. 
Neither propranolol nor butoxamine prevented 
or affected the hyperemia or the mydriasis. 
Systemic atropine enlarged the pupils but did 
not influence the hyperemia. Topical lidocaine 
neither prevented nor influenced the hyper- 
emia or the mydriasis. Making the eye re- 
sistant to irritation hyperemia by repeated 
trauma failed to prevent the degeneration hy- 
peremia. (3 tables, 54 references)—Thomas 
M. Aaberg 


PATHOGENESIS OF RADIATION-INDUCED RET- 
INAL DYSPLASIA. Shively, J. N., Phemister, 
R. D., Epling, G. P. and Jensen, R. 
(Radiological Health Laboratory College 
of Veterinary Medicine and Biomedical 
Sciences, Colorado State University, Fort 
Collins, Colo.), Invest. Ophth. 9:888-900, 
Nov., 1970. 


In the present study retinal dysplasia in 
dogs, irradiated as neonates, resulted from a 
sequence which included necrosis, lysis, mi- 
gration, ectopic mitosis, and tubule formation. 
Continuing necrosis of cells in the dysplastic 
neural retina for as long as six months after 
irradiation ultimately produced atrophic 
changes. (12 figures, 28 references )—-Thomas 
M. Aaberg 
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- OCULAR EFFECTS OF ARGON LASER RADIA- 
< TION. I. RETINAL DAMAGE THRESHOLD 
STUDIES. Bresnick, G. H., Frisch, G. D., 
= Powell, J. O., Landers, M. B., Holst, G. C. 
= and Dallas, A. G. (The Joint AMRDC- 
¿o AMC Laser Safety Team, Frankford Ar- 
<> senal, Philadelphia, Pa.), Invest. Ophth. 
< 9:901-910, Nov., 1970. 
<- The eyes of rhesus monkeys were exposed 
¿uto an argon laser operating at 5,145 A. Retinal 
exposure sites were examined with ophthal- 
moscopic and histopathologic techniques. The 
< retinal damage threshold was determined oph- 
= thalmoscopically for exposure durations of 12, 
«70, 125, and 1,000 msec. The utilization of flat 
-preparations of the pigment epithelium and 
~ sensory layers of the retina proved to be a 
more sensitive method for evaluating thresh- 
ld retinal damage. (10 figures, 4 tables, 9 
references )—-Authors’ abstract 


















EFFECT OF SYMPATHETIC STIMULATION ON 
CRITICAL CLOSURE OF INTRAOCULAR BLOOD 
VESSELS. Best, M. Blumenthal, M., 
Masket, S. and Galin, M. A. (Depart- 
ments of Ophthalmology, New York 
Medical College), Invest. Ophth. 9:911- 
916, Nov., 1970. 


-< Acute common carotid occlusion in rabbits 
causes a reduction in ocular blood volume and 
ciliary artery blood pressure. At all levels of 
intraocular pressure, cervical sympathetic 
stimulation reduces these changes. The ocular 
blood volume reduction after acute common 
carotid occlusion is not linearly related to the 
absolute blood pressure change or to the lowest 
blood pressure reached in the ciliary artery; 
it is related to the effective perfusion pressure 
after occlusion. Effective perfusion pressure 
ds equal to ciliary artery blood pressure minus 
intraocular pressure and it reflects the trans- 
mural pressure of ocular blood vessels. The 
effective perfusion pressure at which the peak 
ocular volume change occurs after acute com- 
mon carotid occlusion reflects the critical clos- 
ing pressure of the ocular blood vessels. This 
approaches zero in the absence of sympathetic 
stimulation and is 10 mm Hg or greater in the 
presence of sympathetic stimulation. (7 fig- 
ures, 1 table, 7 references)—Authors’ abstract 
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EXTERNAL CONGENITAL FISTULAE OF THE 
LACRIMAL SAC, François, J. and Basckulin, 
J. (University Eye Clinic Gent, Belgium), 
Ophthalmologica 159:249-261, 1969. 


The authors have found 36 external con- 
genital lacrimal fistulas among 70,000 con- 
secutive clinic cases. Fistulas have the same 
pathogenetic significance as supernumerary 
lacrimal puncta. Both are derived from di- 
verticula of the lacrimal epithelial bud and 
probably depend on a genetic factor. Complete 
surgical extirpation is the most effective treat- 
ment. (13 figures, 77 references)—Peter C. 
Kronfeld 


CLINICAL CONTRIBUTION TO GOLDENHAR’S 
SYNDROME, (German) Paul, W. (Univer- 
sity Eye Clinic Rostock), Ophthalmologica 
159:262-273, 1969. 


In one case an epibulbar dermoid was ase o 
sociated with bilateral preauricular appendages 
and spina bifida. In a second case a subcon- = 


junctival dermoid, preauricular appendages 
and hypoplasia of the ascending ramus of the 
mandible made up the syndrome. (9 figures, 
36 references )—Peter C. Kronfeld 


LOSS OF VISION DUE TO MEASLES FOLLOWED 
BY SECONDARY PIGMENTARY DEGENERATION 
OF THE RETINA. (German) Buicklers, M. 
(University Eye Clinic Tiibingen and 
Bonn), Ophthalmologica 159:274-294, 
1969. 


A follow-up report on two previously pub- 
lished cases. (22 figures, 90 references )—Peter 
C. Kronfeld 


OCULAR SIGNS AND SYMPTOMS IN VITAMIN 
Biz DEFICIENCY. (French) De Crousaz, G. 
(University Department of Neurology, 
Royal Victoria Infirmary, Newcastle- 
upon-Tyne), Ophthalmologica 159:295- 
306, 1969, 


In a large group of patients with proven Bie 
deficiencies (mostly pernicious anemias) a 
systematic search was made for signs of eye 
involvement. Four cases of bilateral partial 
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optic atrophy with central or centrocecal sco- 
tomas were identified. If the condition was 
recognized within the first six months the 
prognosis was favorable. These patients re- 
quire B,, therapy for the rest of their lives. 
(47 references)—Peter C. Kronfeld 


RHABDOMYOSARCOMA OF THE ORBIT. 
(French) Francois, J., Hanssens, M. and 
Coppieters, R. (University Eye Clinic, 
Gand, Belgium), Ophthalmologica 159: 
307-323, 1969. 


The course of the disease in a three-year- 
old child is described. Despite repeated exci- 
sions of tumor tissue and almost continuous 
radiation and chemotherapy the child died of 
direct intracranial extensions and multiple 
metastases about 20 months from the time of 
the first signs of an orbital neoplasm. During 
this period the histologic character of the 
tumor changed from undifferentiated embry- 
onic sarcoma to nonstriated and later to 
striated rhabdomyosarcoma. (15 figures, 40 
references )——Peter C. Kronfeld 


TRANSIENT BILATERAL INTERNUCLEAR OPH- 
THALMOPLEGIA OF VASCULAR ORIGIN. 
Herishanu, Y. and Lavy, 5. (Department 
of Neurology, Hadassah University, Jeru- 
salem), Ophthalmologica 159: 324-327, 
1969. 


In a 64-year-old woman two brief episodes 
of hemiparesis preceded the internuclear oph- 
thalmoplegia which lasted about four days and 
then lapsed into a paralysis of horizontal gaze 
to the left and of the left facial nerve. An- 
giography disclosed severe arteriosclerotic dis- 
ease involving both the carotid and the verte- 
bral system. (2 figures, 8 references)—Peter 
C. Kronfeld 


THE BINOCULAR VISUAL FUNCTIONS IN 
PARALYTIC SQUINT. (German) Richter, 5. 
(University Eye Clinic of the Charite, 
Berlin), Ophthalmologica 159:328-332, 
1969. . 


In a series of 162 cases of paralytic stra- 
bismus anomalous retinal correspondence was 
found in five and amblyopia in three cases. 
Almost all of these anomalies could be at- 
tributed to either a concomitant strabismus 
or maldevelopment antedating the muscle pa- 
ralysis. (7 references)—-Peter C. Kronfeld 
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SURGERY OF PARETIC MUSCLES IN OPHTHAL- 
MOPLEGIA OF THYROID ORIGIN. Zauberman, 
H. and Magora, A. (Hadassah University 
Hospital, Jerusalem), Ophthalmologica 
159:333-338, 1969. 


The four cases reported had in common an 
initial thyrotoxicosis which responded to ra- 
dioactive iodine or propylthiouracil. The ocu- 
lar myopathy came to the fore where the pa- 
tients were hypo- or euthyroid, and was 
markedly improved by resection of one su- 
perior rectus in three cases and of one lateral 
rectus in the fourth case. (3 figures, 11 refer- 
ences )—Peter C. Kronfeld 


LOCAL ADMINISTRATION OF UBRETID IN THE 
HANDLING OF GLAUCOMA, MYASTHENIA 
GRAVIS AND ESOTROPIA. Ishikawa, S., 
Tsukahara, S. and Sato, Y. (Department 
of Ophthalmology, School of Medicine, 
University of Tokyo), Ophthalmologica 
159:339-362, 1969. 


Ubretid is a new, long-acting anticholines- 
terase of demecarium-like structure. In 1% 
aqueous solution two or three times a day the 
drug is moderately effective as a hypotensive 
in open-angle, angle-closure and secondary 
glaucomas. In equal dosage the drug is useful 
in correcting ptosis in the juvenile form of 
myasthenia gravis and in correcting the ac- 
commodative portion of esotropia. It rarely 
produces iris cysts. (3 figures, 13 tables, 42 
references )—Peter C. Kronfeld 


OpHTHALMODYNAMOMETRY AND OPHTHAL- 
MODYNAMOGRAPHY IN SUBCLAVIAN STEAL 
SYNDROME, Follmann, P., Littmann, J. 
Urai, L. and Heszberger, S. (First Eye 
Clinic and Fourth Medical Clinic, Univer- 
sity of Budapest), Ophthalmologica 159: 
363-372, 1969. 


On the side of the steal, pressure and pulse 
volume is the ophthalmic artery were found 
to be lower than on the unaffected side. (1 
figure, 2 tables, 16 references)—~Peter C. 
Kronfeld 


OBSTRUCTION OF THE LACRIMAL SAC CAUSED 
BY TOPICAL EPINEPHRINE. Barishak, R., 
Romano, A. and Stein, R. (Department of 
Ophthalmology, Tel Aviv University 
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Medical School), Ophthalmologica 159: 
373-379, 1969. 


After using 2% pilocarpine and 1% epi- 
nephrine bitartrate three times daily in both 
_ eyes for one year, the patient, a 68-year- 
© woman, developed epiphora in the left eye. A 
_ few of the typical dark-brown (adrenochrome) 
-. concretions were present in the lower fornix 
. and upper palpebral conjunctiva of both eyes. 
_ From the left lacrimal sac a blackish plug could 
= be expressed which histologically represented a 
< granular, eosinophilic mass containing leuko- 
¢ytes and pigment-laden macrophages. The 
culture from the plug was positive for bacillus 
pyocyaneous and negative for fungi. On anti- 
-biotics, irrigations and discontinuance of the 
epinephrine medication the epiphora improved 
temporarily. Three weeks later another black- 
h plug of identical histological composition 
as expressed and proved sterile. A slight 
pre-existing stenosis in the lower lacrimal path- 
~ way on this side might have been the reason 
why the desquamated and pigmented material 
- piled up in the sac, forming an obstructing 
cast. (7 figures, 4 references)—Peter C. 
Kronfeld 
















CONTRIBUTION TO THE SURGICAL TREAT- 
MENT OF PTERYGIUM. (French) Zlatar, P. 
and Stambuk, V. (Ophthalmology Service 
of the General Hospital, Split, Yugo- 
slavia), Ophthalmologica 159:380-388, 
1969, 


Eighty percent of the pterygia seen in the 
authors’ clinic come from coastal regions and 
only 20% from the hinterland of Yugoslavia. 
This the authors interpret as an effect of the 
greater exposure to sunlight. Their method of 
treatment is a combination of McReynold’s 
and von Blaskovics’ method which, in their 
hands, is followed by recurrences in only 1.7% 
of a total of 245 cases. (3 figures, 2 tables, 21 

_teferences)—-Peter C. Kronfeld 


CONTRIBUTIONS TO THE TECHNIQUE OF 
PENETRATING KERATOPLASTY INCLUDING A 
NEW TREPHINE. Pajic, D. (Kantonsspital 
Lucerne, Switzerland), Ophthalmologica 
159:389-397, 1969. 


_ The author’s new trephine is a combination 
of a fixation device with a circular cutting 
tool. The fixation device is a concave disc to 
which a wreath of circumferentially bent 
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needles has been attached. As this disc is 
brought in contact with the cornea and given 
a short twist the needles dig into the cornea 
and establish a firm hold on the eyeball. The 
fixation device is part of the stem of the 
trephine and can be rotated or held still in- 
dependently of the rotation of the cutting part 
of the instrument. The surgeon manipulates 
the stem with two fingers of one hand and 
the cutting tool with two fingers of the other 
hand. The instrument is particularly suitable 
for keratoplasties on eyes with corneal fis- 
tulas or descemetoceles. (4 figures, 18 refer- 
ences)—-Peter C. Kronfeld 


THE EFFECT OF HYDROPHILIC GEL CONTACT 
LENSES ON THE CORNEA. Praus, R., Brett- 
schneider, I. and Dreifus, M. (Laboratory 
of Physiology and Pathology of the Eye 
and Institute of Macromolecular Chem- 
istry, Czechoslovak Academy of Sciences, 
Prague), Ophthalmologica 159:398-406, 
1969, 


The indicators of adverse effects of contact 
lenses upon corneal metabolism chosen for 
this study were the lactic acid and the water 
content of the cornea. In experiments lasting 
up to 18 hours lenses made of hydrophilic 
gels or silicone rubber interfered less with 
the corneal metabolism of rabbits than the 
conventional, hard, methyl methacrylate lenses. 
(2 figures, 3 tables, 18 references )—Peter C. 
Kronfeld 


THE DISINFECTION OF THE SURGEON'S 
HANDS IN THE HOSPITAL PRACTICE OF 
OPHTHALMOLOGY. (French) Ducel, G., 
Dufour, R., Sakellaridés, E. and Tanner, 
F. (University Eye Clinic and Institute of 
Microbiology, the University of Lau- 
sanne), Ophthalmologica 159:407-417, 
1969. 


Eye surgery, in the opinion of the essayists, 
requires bare, ungloved hands. Repeated find- 
ings of bacillus pyocyaneous on the hands of 
eye surgeons before and after intraocular op- 
erations has prompted the essayists to adopt 
a new scrubbing technique with hexachloro- 
phene as the active ingredient. Both in the 
operating room and in the various clinics the 
hexachlorophene scrub has effected a highly 
significant reduction in the bacterial counts 
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from the hands of the ophthalmologists. (3 
tables, 8 references)—Peter C. Kronfeld 


THE PENETRATION OF VIBRAMYCIN (DOXY- 
CYCLINE) INTO THE HUMAN AQUEOUS 
HUMOR. Tsacopoulos, M. (University Eye 
Clinic, Genéve, Switzerland), Ophthal- 
mologica 159:418-429, 1969. 


The characteristics of this antibiotic are 
high lipoid solubility, excellent absorption from 
the gastrointestinal tract and slow excretion. 
An initial dose of 200 mg followed by single 
daily doses of 100 mg produces average aque- 
ous levels of 0.34 pg/ml in eyes with unin- 
flamed anterior segments and of 0.60 pg/ml 
in eyes with chronic or acute uveitis. These 
levels are well above the minimum inhibitory 
concentration (of vibramycin) for sensitive 
strains of Staphylococcus aureus, enterococ- 
cus and Neisseria gonorrhea. (3 tables, 35 
references)——Peter C. Kronfeld 


CHANGES OF INTRAOCULAR PRESSURE AND 
AQUEOUS AND SERUM ELECTROLYTES FOL- 
LOWING ETHANOL. Ramos, L., Ramos, 
A. O. and Giesbrecht, A. M. (Departments 
of Pharmacology Medical Sciences 
Schools and Universities, Santos Botucatu 
and São Paulo, Brazil), Ophthalmologica 
159:430-435, 1969. 


Ethanol injected intravenously into rabbits 
in doses of 3.5 ml/kg caused a mean pressure 
drop of 9 mm which was associated with a 
drop in sodium and chloride in the aqueous 
and a rise of potassium in the serum. (2 
tables, 22 references)—-Peter C. Kronfeld 


CHOLINESTERASE ACTIVITY IN NORMAL AND 
CATARACTOUS HUMAN LENSES. Tomar, 
V. P. S. and Sharma, O. P. (Department 
of Ophthalmology, S. P. Medical College 
and Associated Hospitals, Bikaner, India), 
Ophthalmologica 159:436-441, 1969. 


The authors determined cholinesterase 
(ChE) activity in aliquots of macerates of 
whole human lenses. “Normal” lenses obtained 
from the autopsy room showed higher ChE 
values than cataractous lenses obtained from 
the operating room. Correlations between ChE 
activity and stage or type of cataract were, 
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apparently, not looked for. (2 tables, 21 refer- 
ences )—Peter C. Kronfeld 


BIOMETRY OF THE CORNEA BY PROFILE 
PHOTOGRAPHY. (French) Collignon- 
Brach, J. (University Eye Clinic Liege, 
Belgium), Ophthalmologica 159:442-459, 
1969. 


In a population of 156 eyes representing the 
commoner refractive states the author mea- 
sured (1) the radius of curvature of the cen- 
tral portion of the cornea in two principal 
meridians, (2) the axial depth of the anterior 
chamber and (3) the refractive state. In addi- 
tion, by means of a prototype of an apparatus 
constructed by Haag-Streit the author took 
profile photographs of the cornea in two prin- 
cipal meridians. From these photographs he 
measured the diameter of the optical zone of 
the cornea and the deviation of the periphery 
from the central zone, again in two principal 
meridians. The measurements suggest the 
clinical use of contact lenses with continuous, 
parabolic curvature. (15 figures, 2 tables, 8 
references)—Peter C. Kronfeld 


THE EFFECT OF LIGHT ON THE ULTRASTRUC- 
TURE OF THE RETINA, (French) Radnót, 
M., Jobbagyi, P., Heszberger, I. and 
Lovas, B. (First University Eye Clinic, 
University of Budapest), Ophthalmologica 
159:460-471, 1969. 


Prior to orbital exenteration a normal human 
eye was exposed to diffuse white light of 
50,000 lux illuminance for a period of 43 
minutes. Only 15 minutes elapsed between the 
end of the exposure to light and the fixation 
of the retina in glutaraldehyde. The electron 
microscope revealed severe disintegration of 
the outer segments, more or less intact cilia, 
badly damaged inner segments including the 
mitochondria and relatively normal nuclei of 
the photoreceptor cells. (10 figures, 9 refer- 
ences )—~Peter C. Kronfeld 


EXPERIMENTAL STUDIES OF THE EFFECT OF 
DITHIZONE ON THE ELECTRORETINOGRAM 
AND THE ELECTRO-OCULOGRAM IN RABBITS, 
Francois, J., Jonsas, C. and de Rouck, A. 
(University Eye Clinic of Gent, Bel- 


a 
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gium), Ophthalmologica 159:472-477, of acute dithizone poisoning was followed by 


1969. electroretinography and _ electro-oculography. 
The conclusion is drawn that the c-wave, just 

Dithizone is a chelating agent for heavy like the electro-oculogram, depends mainly on 
metals which, on intravenous injection into the normal function of the pigment epithelium. 


- rabbits, produces degeneration of all retinal (3 figures, 5 references)—-Peter C. Kronfeld 
layers. In the study under review the course 
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Phlyctenular or scofulous ophthalmia and a bursa phlyctenula on the 
cornea with fasciculas of vessels from the conjunctiva into it. Lawrence, 


V.: A Treatise on the Diseases of the Eye (Hayes, Isaac, ed.). Phila- 
delphia, Lea and Blanchard, 1847. 
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ANNOUNCEMENTS 


FOURTH CONGRESS OF THE EUROPEAN SOCIETY OF 
OPHTHALMOLOGY 


The second international symposium on the 
lacrimal system will be held April 22-23, 1972, in 
association with the Fourth Congress of the Euro- 
pean Society of Ophthalmology, to be held on 
April 17-21, 1972, in Budapest, Hungary. 

Guest lecturers will include F. Antoni, Hungary ; 
Josef Bock, Austria; John Charamis, Greece; 
‘Arnold Forrest, New York; Benjamin Milder, 
Missouri; John Clarke Mustardé, Scotland; A. 
Neetens, Belgium; Magda Radnót, Hungary; Salme 
Vannas, Finland; Everett R. Veirs, Texas; Ber- 
nardo A. Weil, Argentina; and A. Werb, England. 

Further information may be obtained from 
Everett R. Veirs, M.D., Chairman, Second Inter- 
national Symposium, Scott and White Clinic, 
Temple, Texas 76501, and the Secretariat of the 
Fourth Congress of the European Society of 
Ophthalmology, I. Eye Clinic, University Medical 
School, VIII. Iles u. 15., Budapest, Hungary. 


RADIATION EFFECTS STUDY 


The National Academy of Sciences—National 
Research Council invites submission of current data 
on somatic, genetic, and environmental effects of 
low-level ionizing radiation including effects on 
human growth and development. This material is 
requested whether or not it has been published. 
Work in progress which is yet to be reported is of 
particular interest. The request is made in order to 
assist an advisory committee of the National Re- 
search Council in its deliberations concerning ioniz- 
ing radiation effects on human populations. Please 
send material to the attention of Dr. A. W. Hilberg, 
Division of Medical Sciences, National Academy 
of Sciences, 2101 Constitution Avenue, Washington, 
D.C. 20418. 


UNIVERSITY OF TORONTO 


The 13th annual research meeting and clinical 
day of the department of ophthalmology, University 
of Toronto, will be held on May 13-14, 1971, in 
Toronto, Canada. The guest speaker on the research 
day will be Matthew Alpern, professor of physio- 
logical optics, department of ophthalmology, Uni- 
versity of Michigan. The clinical day guest speaker 
will be Arnold Forrest, clinical professor of oph- 
thalmology, Presbyterian Hospital of the City of 
New York. 


Additional information may be obtained by con- 
tacting the Department of Ophthalmology, 1 
Spadina Crescent, Toronto 179, Canada. 


SEVENTH NATIONAL CANCER CONFERENCE 


The seventh national cancer conference, co- 
sponsored by the American Cancer Society and the 
National Cancer Institute, will be held on Sep- 
tember 27-29, 1972, at the Biltmore Hotel in Los 
Angeles, California. 

The conferences are held every four years to 
bring cancer research workers and clinicians to- 
gether to learn of the progress made in the man- 
agement of cancer and to assess the needs in the 
control of cancer. 

All members of the medical and related pro- 
fessions, research investigators, and medical stu- 
dents are invited to attend. There is no registration 
fee, although registration in advance is requested. 

Additional information may be obtained from 
Sidney J. Arje, M.D., Coordinator, Seventh Na- 
tional Cancer Conference, American Cancer Society, 
219 East 42nd Street, New York, New York 10017. 


SOUTHERN MEDICAL ASSOCIATION 


The section of ophthalmology of the Southern 
Medical Association elected officers for the coming 
year at its recent meeting in Dallas, Texas. The 
officers are: chairman, M. Ray Harrington, Dallas, 
Texas; chairman-elect, Joseph Wadsworth, Dur- 
ham, North Carolina; vice-chairman, Edward C. 
Ferguson II, Galveston, Texas; secretary, Hilliard 
M. Haik, New Orleans, Louisiana; and assistant 
secretary, Joel B. Pollard, New Orleans, Louisiana. 

Hilliard Haik announces that the section is now 
accepting proposed papers for the next annual 
meeting, to be held on November 1-4, 1971, at the 
Fountenbleau. Hotel, Miami Beach, Florida. 

Brief abstracts will be accepted by Hilliard Haik, 
812 Mason Blanche Building, New Orleans, Lou- 
isiana, prior to May 1, 1971. 


Lens: LOUISIANA State UNIVERSITY MEDICAL 
CENTER 

The department of ophthalmology of Louisiana 
State University school of medicine and the Eye 
Foundation of America are sponsoring a course on 


-= 


Beant 


diseases and surgery of the lens, on Friday and | 


Saturday, April 2-3, 1971. 


The guest speakers will be A. Gerard DeVoe; 


David D. Donaldson; Samuel D. McPherson, Jr.; 
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and Harold G. Scheie. The faculty includes George 
M. Haik, George S. Ellis, Hilliard M. Haik, 
Luis F. Perez, Wiliam H. Coles, and Joel B. 
Pollard. Topics are as follows: classification; 
anesthesia; cataractogenic drugs; osmotic agents; 
suture types and techniques; corneal changes: met- 
abolic, congenital, traumatic, and operative con- 
siderations; dislocated lens; contact lenses; aspira- 
tion; endothelial dystrophy; flat chambers; glau- 
coma; cataracts; pupillary block; vitreous loss; 


retinal detachment; hyphema; epithelial down- 
growth; microscopy, and endophthalmitis, 
Further information may be obtained from 


George M. Haik, M.D., Professor and Head, De- 
partment of Ophthalmology, Louisiana State Uni- 
versity Medical Center, 1542 Tulane Avenue, New 


Orleans, Louisiana 70112. 


-Srrapismus: UNIVERSITY OF PITTSBURGH 


The department of ophthalmology of the Univer- 


‘sity of Pittsburgh school of medicine announces a 
-course on the diagnosis and treatment of strabismus, 
“to be held May 5-7, 1971, on the 11th floor of the Eye 
_and Ear Hospital. 


- Enrollment is limited to 20 persons, and the fee 
is $200. Further information may be obtained from 
David A. Hiles, M.D., Eye and Ear Hospital, 230 
Lothrop Street, Pittsburgh, Pennsylvania 15213. 


PEDIATRIC OPHTHALMOLOGY: St. VINCENT’s Hos- 
PITAL OF New YORK 


The ophthalmology department of the St. Vin- 
cent’s hospital and medical center of New York is 
offering a one-day symposium on pediatric ophthal- 
mology on Saturday, May 8, 1971. Guest speakers 
are Robinson Harley, Harold Scheie, Arnall Patz, 


Francis Furgiuele, Sidney Fox, Thomas Kuhns, 


Daniel Weiss, Ruth S. Long, and Ramon Castro- 
viejo. 

For additional information contact Robert A. 
D’Amico, M.D., Chief of Ophthalmology, St. Vin- 
cent’s Hospital and Medical Center, 153 West 11th 
Street, New York, New York 10011. 


UNIVERSITY OF CINCINNATI LASER COURSE 


The Medical Laser Laboratory and the Office of 
Continuing Medical Education of the University of 
Cincinnati, Ohio, announces a special short course 
on laser safety, to be held August 2-6, 1971. Tuition 
for the course is $325. 

For further information contact R. James Rock- 
well, Jr, M.D., Laser Laboratory, Children’s Hos- 
pital Research Foundation, Cincinnati, Ohio 45229. 


ALUMNI DAY: 


DoWNSTATE MEDICAL CENTER OF 
New YORK | 


The Third annual ophthalmology alumni day 
meeting of the State University of New York 
Downstate Medical Center will be held on Friday, 
May 21, 1971, at the medical center. The chairman 
is Ned M. Reinstein, chief resident. 

The scientific session will consist of papers and 
films presented by the faculty, the alumni, and the 
present house staff, 


NEWS ITEMS 


973 


For additional information contact Ned M. Rein- 
stein, M.D., chief resident, State University of New 
York, Downstate Medical Center, 450 Clarkson 
Avenue, Brooklyn, New York 11203. 


CLINICAL CONFERENCE: New York Eye anp EAR 
INFIRMARY 


The 44th annual New York Eye and Ear In- 
firmary clinical conference will be held on May 6-7, 
1971, at the Biltmore Hotel in New York City. 
Conference topics will include cataract surgery, 
pediatric ophthalmology, fluorescein angiography, 
and treatment of lesions at the posterior pole. 
Selected free papers will also be presented, 

The postgraduate institute of the New York Eye 
and Ear Infirmary announces the 10th annual 


‘Spring contact lens symposium, to be held on 


Saturday, May 8, 1971, at the New York Eye and 
Ear Infirmary. The program will consider the 
management of post-fitting problems in patients 
with hard and soft contact lenses. 

The registration fee is $50 ($20 for residents). 

Additional information regarding both events 
may be obtained from Jane Stark, registrar, Post- 
graduate Institute, New York Eye and Ear In- 
firmary, 310 East 14th Street, New York, New 
York 10003. 


Cornea: HARVARD MEDICAL CENTER 


The department of continuing education of the 
Harvard Medical School announces a course in the 
diseases of the cornea, to be held on June 17-19, 
1971, at the Massachusetts Eye and Ear Infirmary, 
under the direction of Claes H. Dohlman and S. 
Arthur Boruchoff. 

The disease processes to be covered include bac- 
terial and viral infections, corneal edema, dystro- 
phies, dry eyes, and corneal thinning and perfora- 
tion. The techniques include penetrating and 
lamellar keratoplasty, conjunctival flaps, and the 
use of contact lenses, prostheses, and adhesives. 
Time will be scheduled for round-table discussions. 

The registration fee is $100. For additional in- 
formation, contact the Associate Dean, Department 
of Continuing Education, Harvard Medical School, 
25 Shattuck Street, Boston, Massachusetts 02115. 


CONTACT LENS: UNiversrry or CINCINNATI 


The department of ophthalmology of the Uni- 
versity of Cincinnati Medical Center, Cincinnati, 
Ohio, will offer a contact lens course on May 13-14, 
1971. 

The program is organized to allow each partici- 
pant individual instruction in fitting, dispensing, 
and modifying contact lenses. The use of Toric 
lenses and the fitting of aphakia and keratoconus 
will also be discussed. The course is to be con- 
ducted by members of the staff and guest lecturers 
and is open to ophthalmologists, technicians or 
assistants sponsored by ophthalmologists. 

For additional information contact Conmed 
Office, University of Cincinnati, College of Medi- 
cine, Cincinnati, Ohio 45219. 
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Orreortics: UNIVERSITY OF JOWA 


A didactic course in orthoptics and ocular ex- 
amination techniques, sponsored by the American 
Orthoptic Council, is now accepting applications 
far the 1971 session. The course will be held in the 
department of ophthalmology, University Hos- 
pitals, lowa City, lowa, from June i4 to August 7, 
1971. Tuition is $450. 

For further information, contact Bruce E. Spivey, 
M.D., Department of Ophthalmology, University 
Hospitals, Ilowa City, Iowa 52240. 
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APRIL, 1971 


PERSONALS 
REYNALDO J. CARREON, JR. 

Reynaldo J. Carreon, Jr. has been appointed to 
the National Advisory Eye Council for a four-year 
term. As a member of the Council, Dr. Carreon 
will advise on the awarding of grants by the Na- 
tional Eye Institute, the Federal government's 
primary organization for conducting and support- 
ing research in areas of prevention, diagnosis, and 
treatment of visual disorders. Dr. Carreon is Di- 
rector of the Pan American Medical Eye Group in 
Los Angeles, California. 





Launching a nationwide membership campaign for Research to P 
dent Richard Nixon presents the first silver membership plaque to A. Edw 
kins University, President of the American Academy of Ophthalmology and Otolaryngology, 
House ceremony. Eye physicians throughout the nation have been invited to join RPB as ophthalmic 
associates in support of that organization's increasingly successful efforts for the advancement of the 
science of ophthalmology. 


revent Blindness, Inc. (RPB), Presi 
ard Maumenee of Johns Hop- 
in a White 
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The Bascom Palmer Eye Institute, Department of Ophthalmology, 
University of Miami School of Medicine 
announces the Ninth Annual 


NEURO-OPHTHALMOLOGY COURSE 


January 4-7, 1972 
Americana Hotel — Miami Beach, Florida 


By popular request, TWO courses will be offered in 1972— 


COURSE 1. BASIC INTRODUCTION TO NEURO-OPHTHALMOLOGY—January 4-5, 1972 


Because of demand for basic teaching in Neuro-ophthalmology, this two day course 
will be aimed at the level of the resident with no previous exposure to this field. How to do a 
neuro-ophthalmological examination, common optic nerve and chiasmal problems; nystag- 
mus and motility disorders; hemispheral disease; eye signs of posterior fossa lesions; and 
diseases of the orbit will be reviewed. Two hours of basic neuroradiology will cover the nor- 
mal arteriogram and the normal pneumoencephalogram for the ophthalmologist. A special 
feature will be actual cases present for examination and discussion showing classic neuro- 
ophthalmological entities. 


COURSE II. GENETICS IN NEURO-OPHTHALMOLOGY—January 6-7, 1972 


This will be an advanced clinical seminar on Genetics in Neuro-ophthaimology, aimed 
at the highest possible clinical level. This is designed specifically for the board eligible or 
certified ophthaimologist, neurologist, neurosurgeon, or pediatrician who wants the latest 
pearls on neuro-ophthalmologicai problems of genetic interest and advice on practical genetic 
counseling in these cases. Two hours of genetics gems by Dr. Victor McKusick will bridge the 
gap between basic science and the clinician. Hypopituitarism in children, retinal pigment 
epithelial disorders, genetics of optic nerve disease, pediatric neuro-ophthalmology gems, 
and genetic syndromes of eye interest will be covered. Interesting patients iliustrating these 
syndromes will be presented for examination and discussion. 


The fee for each course is $100 for practitioners and $40 for residents. If desired, the 
practitioner can take both courses for $200 and the residents for $80. Seating will be in 
order of receipt of checks. Checks should accompany registration request. The Americana 
Hotel gives a special rate for this course which is about one half their usual winter rate. 
Please do not ask for refunds after December 1. 


FACULTY FOR THE COURSES WILL INCLUDE 


Dr. William W. Cleveland Dr. John A. McCrary IH 
Dr. Robert B. Daroff Dr. Victor McKusick 

Dr. Noble J. David Dr. Edward W. D. Norton 
Dr. John Flynn Dr. David H. Reynolds 
Dr. Fredie P. Gargano Dr. Norman J. Schatz 
Dr. J. Donald M. Gass Dr. J. Lawton Smith 

Dr. William F. Hoyt Dr. Frank B. Walsh 


Please make check payable to “The Neuro-ophthalmofogy Course, Inc.” Address all corre- 
spondence to: Mrs. Betsy L. Barton 

11300 Southwest 179 Street 

Miami, Florida 33157 
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A vexing fitting problem is the low-riding lens 
which does not move enough as the patient 
blinks, resulting in tear stasis and edema under 
the lens apex. This problem is more prevalent 
with the use of small thin lenses today, since 
- there is less lid action exerted on them; thus less 
< movement. It is most common with plus and low- 
“minus (under —3.00) single-cut lenses, since 
-their thickness and consequent weight pulls them 
-down. Also, the steep outside radius minimizes 
the upward pull of the lids. The partial blinking 
patient has the greatest problem with such low- 
riding lenses, since his lids may not come down 
far enough to move the lenses, or may make just 
enough contact to force the lenses down even 
farther. 


Past solutions to the problem have been: (1) 
“Blink training”; (2) Larger lens diameter, so 
that the lens edge would be held up under the 
upper lid, so that even slight blink action would 
‘give more lens movement and tear interchange. 
However, often neither measure was successful 
and lens wear was curtailed or discontinued. 


The ultra-thin MINUS CARRIER LENS of- 
fers new hope for these patients. It can be made 
thinner than single-cut lenses, since plastic re- 
moved from the posterior surface by peripheral 
curves at “A”, which requires increased center 
thickness in a single-cut lens, is instead replaced 
at the anterior periphery of the MINUS CAR- 
RIER LENS at “B” by using a flat carrier curve 
which is parallel to or even flatter than the pos- 
terior peripheral curve. Thus, no increase in cen- 
ter thickness is needed. 


GORDO 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 


THE ULTRA-THIN 
CARRIER 


CONTACT LENS 








mie j MINUS CARRIER PLANO LENS 


The MINUS CARRIER LENS attacks the 
problem of low riding in two ways: (1) Being 
thinner and lighter, there is less gravitational 
pull and better centering: (2) The flat anterior 
periphery provides more upward lid pull and. 
lens movement. 


This lens can be fitted using the small thin lens 
technique, or as a larger diameter lens. As it is 
thinner and tends to be tighter, the preferred fit 
is as a small (7.8 to 8.8 mm) intra-palpebral fis- 
sure lens, free of the upper lid except during the 
blink. Due to its flat anterior periphery, even a 
partial blink will pick up the lens if the lid comes 
down several millimeters over the lens edge. If it 
still rides too low, or if the blink is too slight to 
pick up the lens, a larger diameter MINUS 
CARRIER LENS that positions under the up- 
per lid at all times should provide sufficient tear 
interchange, even with minimal blink action, 


STANLEY Gorpon, President 


Please send special introductory 
offer and literature. 


Phone 716-232-6878 + Cable CONTACTLENS, Roch., N.Y. 


e Uitra-Thin Metricon 
è Tangential Periphery 
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HAAG-STREIT Service, inc. 


Subsidiary of Haag-Streit A.G., Berne, Switzerland 


To owners of HAAG-STREIT instruments: 


Our factory-trained serviceman is scheduled to visit during June through August 1971 
the States of NORTH DAKOTA, SOUTH DAKOTA, NEBRASKA, IOWA, MINNE- 
SOTA. 


Letters with reply cards have been mailed to ophthalmologists and hospitals in this 
area. Should you not have received our letter and wish your instrument serviced, please 
contact us by indicating the serial number of instruments no later than May 21, 1971. 


Letters covering other areas will be mailed later and announcements in subsequent 
issues of the Journal of Ophthalmology will show the date of our visits in each region. 


G wu oH Of Go KD es 


HAAG-STREIT SERVICE, INC. 
P.O. Box 365, Montvale, N.J. 07645 


The Bascom Palmer Eye Institute, Department of Ophthalmology, 
University of Miami School of Medicine 


announces a series of basic 


TEACHING TAPES IN CLINICAL NEURO-OPHTHALMOLOGY 


These are 5 inch standard size reels (334 ips) for tape recorders. Cassette tapes are also 
cenit There is a one hour lecture by J. Lawton Smith, MD on each tape, except as 
noted below. 


Eight tapes are now available 


. Techniques of Visual Field Examination 
. Interpretation of Neurologic Visual Field Defects 
. Optokinetic Nystagmus in Topical Diagnosis 


Nystagmus 
Third Nerve Disease 


. The Pupi! (Dr. John A. McCrary, HI) 
. Synopsis of 1971 Neuro-ophthalmology Course (part 1) 
. Synopsis of 1971 Neuro-ophthalmology Course (part 2) 


Cost per tape is $8. Cassettes are $9 each. Be sure to specify the number of the tape or 
tapes desired. Checks should be made out to “The Neuro-ophthalmology Course, Inc.” 


Address all correspondence to: 


Mrs. Betsy L. Barton 
Administrative Secretary 
11300 S. W. 179 Street 
Miami, Florida 33157 


A 


At her age, she’s entitled to see. 
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One of the most tragic infirmities of age is that be perfectly interpreted in order to provide the 
of failing vision. It is a precious gift to an oldster patient with as much vision as possible. 

when the services of ophthalmologist and dis- The Guild Optician, by the very nature of his ex- 
penser can be combined to enable her to cellent capabilities in this area, is well 
























read once again... to sew, 
perhaps ... to see the 
faces of her family and 
friends. 

Here, the dispensing 
optician serves a vi- 
tal function, for the 
ophthalmologist’s 
prescription must 


qualified to handle subnormal vision 
cases. If he didn’t have these cap- 
abilities, he wouldn’t be a 
Guildmember. 
This is one of the reasons we 
believe a Guild Optician is 
best qualified to serve the 
ophthalmologists’ dispens- 
ing needs, 





Guild of 
Prescription Opticians 


of America, Inc. 
1250 Connecticut Ave., NW, 
Washington, D.C. 20036 
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STANFORD UNIVERSITY SCHOOL OF MEDICINE 
announces the 
1971 STANFORD OPHTHALMOLOGY CONFERENCE ON 
OCULAR MOTILITY 
June 24-26, 1971 


SPEAKERS: 

FUGENE R. FOLK, M.D. PHILLIP KNAPP, M.D. NORMAN FISHER, M.D. 
Chicago, ilinois New York, New York Stanford, Calif. 
ARTHUR J. JAMPOLSKY, M.D. RAYNOLD N. BERKE, M.D. GERALD L. PORTNEY, M.D. 
San Francisco, Calif. Stanford, Calif. Stanford, Calif. 


Lectures and round table discussions will cover diagnosis and management of present day 
squint problems. Differences and similarities among various ‘‘schools of thought” of stra- 
bismus treatment will be discussed. 

Registration Fee: $125.00 (includes lecture attendance, luncheons, cocktail party, banquet 
and trip to mountain winery with dinner). 


Social event tickets for wives: $15.00 


For application forms and further information write fo: 
Gerald L. Portney, M.D. 


Division of Ophthalmology, Stanford University School of Medicine 
Stanford, California 94305 











For trial correction i= 
and orthoptic training: J 


CLIP-ON PRISMS 


by BERENS 


Prism power and axis are clearly 
marked on edge of each round prism. 
May be rotated to any axis. Avail- 

able in sets and loose prisms of 

40 mm. or 44 mm. diameter. Available 
through optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 
THE TWENTY-THIRD ANNUAL CLINICAL CONFERENCE 


Friday & Saturday, May 21-22, 1971 
The Drake Hotel, Chicago, Illinois 


PROGRAM 
“Ocular Motor Short Circuits”-—David G. Cogan, M.D., Boston, Mass. 
“Neuro-ophthalmic Examination of the “Stroke Patient’—Robert W. Hollenhorst, M.D., Rochester, Minn. 
“Treatment of Subluxated Lenses”—Charles E. Hiff, M.D., Baltimore, Md. 
“Comeal Disease: Current Trends”——Herbert E. Kaufman, M.D., Gainesville, Fla. 
“Photocoagulation in the Treatment of Diseases of the Macula’—~Professor G. Meyer-Schwickerath, Essen, Ger- 


many 
“Treatment of Fractures of the Orbit’ —Byron Smith, New York, N.Y. 
Morton F. Goldberg, M.D. Frank W. Newell, M.D. David Shoch 


PANEL 
“Retinal Vascular Disease’—Moderator: Frank W. Newell, M.D., Participants: 
“Some Unemphasized Aspects of Diabetic Retinochoroidopathy”——David G. Cogan, M.D. 
“Treatment of Diabetic Retinopathy’ -—Professor G. Meyer-Schwickerath 
“patterns of Retinal Neovascularization -Morton F. Goldberg, M.D. 
“Retinal Arterial and Venous Obstruction; Amaurosis Fugax”—Robert W. Hollenhorst, M.D. 
“Practical Aspects of Plastic Surgery in Ophthalmic Practice’—-Moderator: David Shoch, M.D.—Participants: 
Charles E. Hiff, M.D., Byron Smith, M.D. 


The Twenty-Seventh Annual Gifford Memorial Lecture 
PROFESSOR DR. HANS GOLDMANN, BERNE, SWITZERLAND 
“Eyamination of the Function of the Cataractous Eye” 
Friday, May 21, 1971 
Fee: $90.00 (includes Round Table Luncheons and Dinner Dance on Friday Evening) 


Registrar: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive McHenry, Illinois 60050 Phone: 815-385-3329 
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New, Improved 


TOPOGOMETER® 


Soper-Houston 


®. 
The TOPOGOMETER* is used to 
obtain Topographical Kera- 
tometry, information with 
which all the variables of con- 
tact lenses can be determined. 
For demonstration or information 
BAUSCH & LOMB PRECISION-COSMET 
HOUSE OF VISION WESLEY-JESSEN 
MED. CONTACT LENS SER. UHLMAN OPTICAL 
CANADA: IMPERIAL OPTICAL 
EUROPE: G. NISSEL, LONDON 
JENKEL-DAVIDSON 
For reprint: Sampson, W. G., Soper, J. W., Girard, L. J.: Topographical 
Keratometry and Contact Lenses; Transactions, A.A.O.O., Sept-Oct. 1965 


Write 
Topogometer Company, 5024 Westheimer, Houston 71027 
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ULTRASONIC TECHNIQUES IN OPHTHALMOLOGY 


SEVENTH ANNUAL COURSE 


Practical instruction in diagnostic ultrasound for the ophthalmologist— 


Three days—July 26, 27, and 28, 1971" 


Southampton Hospital, Southampton 
-Long Island, New York 


“Tuition $150 ($100 for residents) 
_~—includes evening entertainment. 


“Lectures, demonstrations and practical work- 


shops: covering the clinical use of diagnostic 
Itrasound. 
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lows: Eye Bank for Sight Restoration Course 
Corneal. Surgery July 21-23. 


Enrollment limited. For registration or further details, write: 
Nathaniel R. Bronson, M.D. 
186 Old Town Road 
southampton, New York 11968 





3750 current abstracts a year on 


OPHTHALMOLOGY 


in 12 fully indexed monthly issues 


With the annual volume of medical literature 
published throughout the world increasing 
so rapidly, it becomes ever more difficult for 
the individual specialist to keep abreast of 
the latest developments in his particular field. 
For this reason Excerpta Medica has been 
publishing, since 1947, in English, a journal 
exclusively devoted to ophthalmology. 
Some 3000 of the world’s most important 
_ journals are screened consistently to form 
the basis for each of the 39 Excerpta Medica 
abstract journals. 
Ophthalmology currently contains 3750 ab- 
-~ Stracts per year. 


EXCERPTA MEDICA 


119 - 123 Herengracht — Amsterdam — The Netherlands 
N.Y. Acad. of Med. Bldg. — 2 East 103rd Street — New York, N.Y. 10029 







Faculty includes: NATHANIEL R, BRONSON, 
Southampton, N.Y.; D. JACKSON COLEMAN, New - 
York; DONALD J. HART, Philadelphia; ARTH 


H. KEENEY, Philadelphia; DAVID MEYER, Mem 
phis; EDWARD W. PURNELL, Cleveland; KARL a 
OSSOINIG, Vienna. . 


Equipment loaned by Smith Kline Instrument Co. 
and Storz Instrument Co. 


Each issue contains a subject and author in- 
dex which is annually cumulated and publish- 
ed in a separate issue. This, as well as a 
detailed classification allow for rapid loca- 
tion of abstracts. 





The references in the subject index (compu- 
ter-collated) are based on both the title and 
contents of the article. 


* Quotations on back volumes will be pro- 
vided on request. 


* Specimen copies will be sent on request. 
* Annual subscription rate: U.S. $35.00. 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apoilo flights where 
dry eyes could present serious problems. 

Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methyicellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 
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There's no biting sting with “comfort strength” Epifrin 72%, 1% 


Epifrin® (l-epinephrine) has long offered the most economical, convenient l-epineph- 
rine available to glaucoma patients. Now, with “comfort strength” Epifrin 2% and 1%, 


_ the biting sting is gone too! 


Evaluate our “comfort strengths” with your glaucoma 


patients. Have them compare the comfort of EPIFRIN 72% with any other I-epinephrine. 


You'll find there 





‘is no significant difference in patient acceptance. There is growing 


documentation of the efficacy of these lower concentrations. (1, 2) Lower concentra- 
tions also mean reduced side effects and no blurring or impaired vision. Now the 
economy and convenience of “comfort strength” Epifrin® 2% and 1% make a lot 


more sense. 


References: 1. Kronfeid, P.C: Invest. Ophth. 3258 (June) 
1964. 2. Harris, L. S.; Galin, M.A; and Lerner, R.: Annals of 
Oph. 219 (June) 1970. Prescribing Information: Contains: 
levo-epinephrine (asthe HC 1)... 2%, 1%, Y2%. with: 
benzalkonium chloride, sodium metabisuifite. disodium 
edetate, and purified water. Indications: Chronic simple 
glaucoma. Contraindications: Should not be used in 
patients whe have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 
Warnings: Undesirable side reactions may include: eye 
pain or ache, browache, headache, conjunctival hyperemia, 
and allergic lid reactions. Adrenachrome. deposits in the 
conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been 
reported to produce macular edema in some aphakic 









patients. Precautions: Should be used with caution in 
patients with a narrow angie since dilation of the pupil may 
trigger an acute attack of glaucoma. Dosage: The usual 
dosage is one drop in the affected eye(s) once or twice 
daily. However, the dosage should be adjusted to meet the 
needs of the individual patient. Note: Protect from 
excessive light and heat. if the solution discolors or a 
precipitate forms it should be discarded. How Supplied: 
0.5% and 1.0% strengths in 15 cc plastic dropper bottles. 
2% in §.cc and 15 cc plastic dropper bottles. On 
prescription only. a 


” E pitri N (1-epinephrine) 
AJIERGAN irvine, Calif /Montreal, Canada 
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The Griffin, a flying animal with the body of the lion and wings, head, and beak of the 


existed only in medieval imagination, where fact and fancy were often indistingur 
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Isopto® Carpine is unique... 


_ clinically documented greater lowering of 
~ IOP compared with aqueous pilocarpine' 


widest range of strengths available—14 % 
to 10% 
Dro pT ainer® Dispensers. 


IsopTo vehicle prolongs tissue contact 
time’, increases intraocular penetration’, 
lubricates and soothes. 


and Isopto Carpine is economical,too. 








pile aise hydrochloride ophthalmic solution; 
vehicle: hydroxypropyl methylcellulose 0.5% 
a 


bd 


e not the same. 


» sterile solutions—in 15 ccand 30 cc 





REFERENCES: 

1. Haas, J. S. and Merrill, D. L.: Amer. J. 
Ophthal. 54:21, 1062. 

2. Linn, M. L. and Jones, L. T.: Amer. J. 
Ophthal. 65:76, 1968. 

3. Waltman, S. R. and Patrowicz, T. C.: Invest. 
Ophthal. 9:966, 1970. 


DESCRIPTION: Sterile solution containing: 
Active: Pilocarpine eh oride 0.25%, 
0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8% or 
10%: Vehicle: Tae aia Methyl. — 
celulose 0.5%; Preservative: Benzalkonium 
0.01% (0.0049, and Phenylmercuric 
Nitrate 0.00133% in 0.25% and 0.5%. 
strengths); Inactive: Boric acid, Sodium 
Chloride (in 1% only), Sodium Citrate, 
Citric Acid (in 0.25% and 0.5% only) 

to adjust pH, Purified Water. 
CONTRAINDICATION: When constriction 

is undesirable such as in acute iritis. 
WARNING: Rare systemic reactions. 
PRECAUTION: Avoid overdose. | 
ADVERSE REACTIONS: Slight ciliary spasm 
with temporary reduction in visual acuity. 
Sensitivity is infrequently observed. Contact 
allergy may occur with prolonged use. 


dedicated to advances in ophthalmic therapy — = 
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-XONIX 


STEREOSCOPE? MICROSCOPE? BOTH! 
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The XONIX new* head-mounted MICROSCOPE gives superb Stereopsis (hence, STEREOSCOPE), 
fiber-optics illumination, an excellent working distance, better than average field of view, AND, it 


ry 


is portable and lightweight. A few specifications and applications are: 


OPHTHALMOLOGICAL USES: 


All eye surgical procedures for both surgeon and 
assistant: 

Glaucoma — filtering procedures, sinusotomy, tra- 
beculotomy, gonictomy 

Cataract extraction + Keratoplasty 

Repair of anterior segment trauma, including lacerated 
cornea, foreign body removal, etc. 

iris surgery 

Plastic procedures, including blowout fractures and 
orbital surgery where coaxial light is important 


Retina « Strabismus + Suture removal 
Gonioscopy « Funduscopy 


Research surgery and general microscopic laboratory 
manipulations 


Low vision aid 


“The XONIX STEREOSCOPE was first introduced at 
the AAOO National Meeting in Las Vegas, October, 
1970. 


XONIX'S PRODUCTS INCLUDE: 


+ XONIX BINOCULAR INDIRECT OPHTHALMOSCOPE 


For additional information, call or write: 





+ XONIX PORTA-PAK 





FEATURES: 


Head-mounted for freedom of movement and ease of 
focus 
Coaxial fiber-optics illumination with variable light 
intensity 
Large field: 28mm @ 6X magnification 

18mm @ 12X magnification 
Zoom magnification oculars 6X, 8X, 10X, 12X 
Light weight — 13 oz. (without headband) 
Comfortably worn for extended periods of time 
Can be worn over glasses 
Exceptional optical clarity and resolution 
Working distance: 10” from objective; 13” from eye 
Variable P.D. with lock setting — range 51 to 80mm 
Superior depth of field and excellent stereopsis 
Gaze below ocular gives unmagnified view 
Completely adjustable rigid locking linkage 
All magnesium construction 
Priced for individual rather than institutional ownership 


+ XONIX STEREOSCOPE 


XON IX INCORPORATEL 


124 Calvary Street, Waltham, Massachusetts 02154 
(617) 891-651 


* 
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Second Generation Rates 
“A” in Abilities... 





IMPROVED 
Storz-Crescent 


Tonometer 





These Abilities work for you: 
E.-5733 +*+ . $950.00 


Reliability ...... Solid state (no warmup) 
Probe wires reinforced 
Static free meter (no hang ups) 


Visibility ....... Canted control panel 
Large knobs for easy calibration 


Stability ........ Built-in line voltage regulator eliminates. | 


drift problems. No external shielding or 
voltage regulation required. 


Portability ..... . Styled case with detachable lid 
Lightweight — 7 Ibs. — 514 x 9x 1214 


Serviceability . . . . Fast, reasonable service (If ever required) 
Recording instruments are available. 


Complies with Specification 5 of the American Academy 
of Ophthalmology and Otolaryngology. 


One Year Guarantee 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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post-operative 


EE Murocol Phenylephrine, 
Val Scopolamine and Prednisolone | 
Wiecha  (Murocoll Product *2c) =| 


surgery 




















FORMULA: Sterile ophthalmic solution containing Phen- 
ylephrine Hydrochloride 10%, Scopolamine Hydrobro- 
mide 0.3% and Prednisolone 0.2%; preservatives 
chlorobutanol 0.5°%4; sodium bisulfite: polyserbate ZO 
and distilled water as inactive ingredients. 


CLINICAL INDICATIONS: Used in intraocular inflammation 
such as uveitis and iritis, where it is desirable to maintain 
dilation, rest cillary body as well as to decrease inflam- 
mation with post-operative retinal or cataract surgery. 


CONTRAINDICATIONS: (a) Acute herpes simplex, vac 
cinia, varicella, and most other viral diseases of the 
cornea and conjunctiva. (b) Tuberculosis. (c) Fungal dis- 
A eases. (d) Acute purulent untreated infections which, like 
Complete ophthalmologic f A other diseases caused by microorganisms, may be 
formulary eee, masked or enhanced by the presence of the steroid. (e) 
| i ee Purulent conjunctivitis and purulent blepharitis. indi- 

available on request E a viduals with hypersensitivity to belladonna alkaloids. 


Muro preparations are avail- ee PRECAUTIONS: (a) Extended use of topical steriad 
able to ail community phar- therapy may cause increased intraocular pressure 
# a i P in certain individuals. It is advisable that intra 
uholes alee oy i ocular pressure be checked frequently. (b) In those 

: diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of 
topical steroids. 


: CAUTION: Should be used with caution in patients 
a with narrow chamber angles. 


| DOSAGE: One or two drops in eye three or four 

| times daily until all signs of intraocular inflamma 

‘gi tion are absent. 

a Use of this combination reduces the number of 
4. instillations that would be required if separate ag- 

eal ents were prescribed, and materially reduces the 

a cost of therapy. 


= AVAILABLE: 7.5 cc glass bottle with plastic dropper 
on prescription only, 


i 
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| MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street « Quincy, Mass. 02169 
Area Code 617 + 479-2680 


Í ARMORLITE: INC: - IMPACT RESISTANT LENSES FOR EVERYONE | 
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just being fir 


e’re not 








Our researchers are still creating more 
firsts for your contact lens patients. 


CLENS" 


SOACLENS” 


ADAPT™ 





The first cleaning solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 
by its thorough cleansing action. 


The first combination soaking-wetting solution adjusted to the 
proper pH, eliminates necessity for application of separate wetting 
solution, and allows insertion of lens directly from a Soaciens 
bath. 





The first cushioning solution. Effectively reduces lens sensation 
and over-awareness. ideal during adaptation and for chronic prob- 
lem cases. Helpful, too, in providing extra comfort for well- 


adapted wearers. 





Write for literature and clinical samples: 


Burton, Parsons & Company, Inc. manutacturers of Ethical Pharmaceuticals Since 1885 
a WASHINGTON, D.C. 20027 @ MONTREAL, P.Q., CANADA w MUNICH, GERMANY 
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TONOMETERs RECORDER 


Continuous recording or individual record 
form. Records each eye in a different color 
with no-mess cartridge pens. [ ] Deluxe, long-scale meter with integral 
Friedenwald regression scales. Tungsten alloy weights. ~] Solid- 
State electronics. Epoxy-glass printed circuitry. Micro-finished 

probe surfaces. [ ] Compact, lightweight. Power cord, footswitch, 
Spare pens, calibration standards enclosed. [_] Inkless recording 
without the expense of heat-sensitive paper. 


BERKELEY BIO-ENGINEERING, INC. “AIO” 
1215 Fourth Street / Berkeley, California 94710 


[} Please send me more information on the new 720 Tonographer. 


Name 








Address 


City State 4] MO ERTSE 02), E ee E ee 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA” 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
“leaking wounds," equal to the smallest hand made eyed needles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 


Extra. Code Nos. 2S8C-100, 28C-90 and 258C-80. 





A NEW PRODUCT: Implants——Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING, *Fully inert because it is made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966, Cibis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports, Klin. Monatsbl, Augenh., 112, 3, 1947, J. Barraquer—Z. Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Lester T, and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing Co, Birmingham, Alabama, 1970, 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 
U.S. and Conadion Trade Marks Registered. 









This iris retractor doesn’t tremble, doesn’ t tire, pe 
| and doesn’t stand in your way. i 









<- But it does move if the eye moves, because it is satured oe 
directly to the sclera. Much less chance of trauma than ee 
< with a hand-held retractor. The Mentor™ Iris-Clip, 
attached to a 4-inch suture and a Micro-Point* needle, 
-İş packaged sterile and ready to use. Successfulin 
-over 1000 cataract extractions. Mentor Division, 
a on Codman & Shurtleff, Inc., Randolph, Mass. 02368. 
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Your use of the new Press-On ee System.. 
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1. Trace the outline of the existing lens 
on the Press-On Lens or Prism as shown. 
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* Patents Pending 








bevel. Gently ee with a oe 
absorbent cloth. 
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"ment of human vision. Optical Sciences Group, Inc., 2201 3 
| Street, San Francisco, California 94115, US. 
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slit lamp 
microscope 


The new 
portable approach | 
to ophthalmic 
examination. 





‘The Kowa SL has removed all limitations 
me placed on the use of the slit lamp microscope 
-- py conventional, bulky, fixed instrumentation. 


ee Hand-held and fully portable, the Kowa SL 

-<-permits ophthalmic examination at any time, 
“any place: before or after surgery, at the pa- 
-----tient’s bedside, in the nursery . . : anywhere. 


~ Yet for all its compactness, light. weight, 

| -moderate price, and remarkable versatility, it 

has sacrificed nothing in the way of per- 
formance or reliability. 














Ltd. 


CHUO-KU, TOKYO 103, JAPAN 


-proach to ophthalmic examinations, the Kowa, 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 














The Kowa SL's optics are Ake finest: its 
mechanics and electronics are state-of-the-art; : 
it offers an image bright one tor use in = 
fully illuminated room. 3 f 


sophisticated slit lamp microscope Systems 
there is). and the ony one: ‘that's: ful ly 
portable. : 


For. the details on. the» new portable ap 


SL, contact the representative im your: area. > 


“KOWA AMERICAN CORPORATION 
“Camera and Optics Division 












“KEELER OPTICAL PRODUCTS, INC. 


C ©. DAVIS KEELER LTD. 
oe London W.1, England 

oo LUNEAU & COFFIGNON | 
Paris 8e, France 





AEW 34th: St; New York, N. Y, 10001, U.S.A. 


“geag Baltimore Ave., Phita., Pa, U.S.A. 


AMPLIMEDICAL SRL 
Milano, Italy 


LAMERIS INSTRUMENTEN NLV. 


Utrecht, The Netherlands — 
GENERAL OPTICA > 
Barcelona-8, Spain. 
HERBERT SCHWIND 
Dammer Weg 37, cie 
Postfach 18, W. Germany. 


VAN HOPPLYNUS S.A. 


ee Ontario, Canada, 









Bruxelles 1, Belgium eee 
OPTIKER RYSER 

St. Gallen, ‘Switzerland. ) 
IMPERIAL OPTICAL COMPA! 


Dry, gritty, scratchy eyes usually respond well to the lubricating and 
emollient action of lsopto Tears. Human experimental work shows that 
0.5% hydroxypropyl methylcellulose—the Isopto Tears 

formula—is excreted more slowly (and therefore stays in the eye longer) 
than either aqueous solutions or 1.4% polyvinyl alcohol (PVA).* 


NEW ULTRA TEARS” 


hydroxypropyl methylcellulose 1%. 


A higher viscosity artificial tear for maximal lubricating action in 
keratoconiunctivitis sicca and other serious tear deficiencies. 


ISOPTO TEARS/ ULTRA TEARS Warning: If irritation persists or increases, discontinue use, 
Directions: 1 or 2 drops topically in the eye(s) 3 times daily, or as needed. Supplied: 15 cc 
Drop-Tainer® dispenser. Reference:* Linn, M. L. and Jones, L. T: Amer, J, Ophthal. 65:76, 1968. 
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The Eye-Bank for Sight Restoration, Inc., announces a three-day seminar 
on corneal transplantation to be held at the Southampton Hospital, 
Southampton, New York, July 21, 22 and 23, 1971. Emphasis will be placed 
on new techniques. After the morning sessions, opportunity will be 
provided for practice surgery using animal eyes. 
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Among the speakers will be: 


Jose |. Barraquer, M.D. : A. Edward Maumenee, M.D. 
Nathaniel R. Bronson, II, M.D. Samuel D. McPherson, M.D. 
Jorge N. Buxton, M.D. David Paton, M.D. 

Claes H. DohIman, M.D. R. Townley Paton, M.D. 
Herbert M. Katzin, M.D. Richard C. Troutman, M.D. 
Herbert E. Kaufman, M.D. Lorenz E. Zimmerman, M.D. 


J. Harry King, Jr., M.D. 


Fee: $150 ($100 for Ophthalmology Residents). 


The seminar will precede a course in Ultrasonics in Ophthalmology to be 
given at the Southampton Hospital by Dr. Bronson, July 26-28, 1971. 


For details and application blanks write to: 
Corneal Surgery Course 

The Eye-Bank for Sight Restoration, Inc. 
210 East 64th St., New York, N. Y. 1002] 





DICHLORPHENAMIDE | MSD 


¢ Onset of action usually occurs within an hour, and 


maximal effect is observed in two to four hours. 
Lowered intraocular tension may be maintained for 
six to twelve hours. 

Compared to other carbonic anhydrase inhibitors, 
DARANIDE has a lesser propensity for causing meta- 
bolic acidosis. Please note, however, that other side 
effects associated with carbonic anhydrase inhibitors 
may occur. DARANIDE is usually most successful 
when given in conjunction with miotics. 


Indications: Treatment of chronic simple (wide angle) glau- 
coma, acute congestive (narrow angle) glaucoma, chronic 
congestive glaucoma, secondary glaucoma (acute phase), and 
preoperative control of intraocular tension of glaucoma; 
chronic pulmonary insufficiency with respiratory acidosis. 
Use in conjunction with other agents as indicated. 
Contraindications: To avoid blood pH decreases below 7.20, 
do not use if arterial pCO. greater than 63 mm Hg; hepatic 
insufficiency; renal failure; adrenocortical insufficiency; hyper- 
chloremic acidosis; conditions in which sodium and/or potas- 
sium serum levels are depressed. Should not be used in 
patients with severe pulmonary obstruction who are unable 
to increase their alveolar ventilation since their acidosis may 
be increased to the point of narcosis. 

Warning: Should not be used in women of child-bearing age or 
in pregnancy, especially during the first trimester, unless the 


hanafite tn ha aynartod nittwaich nntantial aduarce affarte 


Precautions: Potassium excretion is increased and hypoka- 
lemia may develop with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Digitalis therapy may exaggerate 
metabolic effects of hypokalemia especially with reference 
to myocardial activity. Hypokalemia may be treated by use of 
potassium chloride or giving foods with a high potassium con- 
tent. A close check on electrolyte balance, blood pH, and 
blood gases should be kept during therapy. Use with caution 
in severe respiratory acidosis or in the presence of chronic 
pulmonary infection; discontinue if blood pH falls below 7.20. 
As with other carbonic anhydrase inhibitors, agranulocytosis, 
thrombocytopenia, or rena! calculi are possible. 

Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal distur- 
bances (anorexia, nausea, vomiting), constipation, urinary fre- 
quency, mild skin eruptions, pruritus, headache, weakness, 
nervousness, globus hystericus, sedation, lassitude, depres- 
sion, confusion, disorientation, dizziness, ataxia, tremor, tinni- 
tus, paresthesias of hands, feet, tongue. If they occur, reduce 
dosage or discontinue drug temporarily. 

Supplied: Tablets containing 50 mg dichlorphenamide each, 
in bottles of 100. 

For more detailed information, consult your Merck Sharp & 
Dohme representative or see the package circu/ar. 


Mmo) MERCK SHARP & DOHME 
Division of Merck & Co. Inc. West Point. Pa 19486 
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anu Her alcorninoadtive 
esotropia no longer 
affects her grades 


Over two years ago, Nancy showed an 
esophoria of 6 A at distance and an 
intermittent esotropia of 15 A at near, 
with imperfect fusion. She was put on 
PHOSPHOLINE IODIDE 0.125% O.U., 
at first once a day. This dosage regimen 
was reduced gradually to once a week. 
Orthoptic measures were employed to 
increase binocular control. Nancy now 
has an esophoria of 12 A at near, no 
tropia, and excellent stereopsis. Fusion 
is still variable for near. Vision is 20/20 
in each eye. She no longer requires 
eyedrops” 


for diagnosis 


One drop of PHOSPHOLINE IODIDE 
0.125% instilled in both eyes for two 
or three weeks can help determine if 
there is an accommodative basis for 
the esotropia. 


in treatment 


if there is a significant accommodative 
factor present, the continued use of 
PHOSPHOLINE IODIDE alone is often 
sufficient for treatment. 


lf surgery is necessary, postoperative 
use of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


*Case history courtesy of Orthoptic Clinic, 
Department of Ophthalmology, N.Y.U. Medical Center, 
N.Y. School of Medicine, New York, N.Y. Other children 
are professional models. 


The Ophthalmes Division 
AYERST LABORATORIES 
New York, N.Y. 10017 7121 
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(For full prescribing information, see package 
circular.) 

Phospholine lodide® (echothiophate iodide) 

in Management of Chronic Simple (Nancongestive} 
and Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is cortraindi:- 
cated in acute (congestive) angie clasure glau- 
coma, but may be useful in the subacute or chronic 
stages after tridectomy or where surgery is refused 
or contraindicated, if is aiso contraindicated in 
glaucoma associated with iridocyctitis. it should 
be prescribed only after consultation with the 
patient's internist or surgeon in the presence of 
bronchial asthma, gastrointestinal spasm, urinary 
tract obstruction, vascular hypertension, myocar- 
dial infarction, and Parkinson's disease, 
Warnings: Therapy should be temporarily dis- 
continued if (otherwise unexplainable) persistent 
diarrhea, profuse sweating, or muscle weakness 
occurs. Succinyicholine should not be used con- 
comitantiy. in patients with myasthenia gravis, 
only specialists who are aware of the likelinood of 
drug interactions should employ PHOSPHOLINE 
IODIDE concemitantly with neostigmine, amperi 
rium, pyridostigmine, or edraphonium. 

Use in pregnanty: Not established is safe use in 
pregnancy, nor absence of adverse effects on fetus 
or on respiration of neonate. Administration in 
pregnancy requires weighing potential benefits 
against potential hazards. 

Precautions: Patients regularly exposed to pesti- 
cides of the organophosphate or carbarnate class 
should be cautioned to observe all protective mea- 
sures recommended in their handling. 


ang confunctival injection may occur, OUL usually 
tresiment. 

Other side effects: (focal): iris cysta occur octa 

sionally in adulis, but fairly frequently in children. 

Pigmented cysts of the cillary epithelium have also 

been noted. Retinal detachment has occurred, and 


echiae may develop. Recent controled chnical 
studies have shown that PHOSPHOLINE IODIDE 
therapy may be a causative factor in the develop 


ment of lens opacities in adult glaucoma patients. ©. 
This phenomenon is apparently (a) dose-related, ~~ 


since it has not been observed with 0.03%, but 
only with the higher strengths; (b) se/fectve in 
character, since some patients have tolerated 
many years of treatment with the highest strength 
of the drug without lens changes; (c} age-related, 
since lens opacities associated with this medica- 
tion are virtually unknown in children; and {d} 
species specific, since attempts to produce com- 
parable effects in experimental animals have been 


tareata: 


Resistance to the medication may appear in 
some patients after many months of therapy; usu- 
ally the response can be restored by changing to 
another medication for a short time. 
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Antidotes: Atropine, 2 mg. parenterally; PROTO- 
PAME CHLORIDE (pralidoxime chloride}, 275 meg./ 
Ke. UVa artificial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% 
solution; 3.0 mg. package for 0.06% solution: 6.25 
mg. package for 0.125% soiution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 
acetate (sodium hydroxide or acetic acid may 
have been incorporated to adjust pH during manu- 
facturing), chlorobutanol (chloral derivative}, mane 
miol, boric acid, and exsiccated sodium phosphate.] 


in the management of accommodative esotropia 


Phospholine lodide 


(echothiophate iodide 


for ophthalmic solution) 














LAST YEAR 
WE TOLD YOU ABOUT THE _ 
‘PRESSURE-SPARING” EFFECT | 
OF HMS.. 





»«e APPARENTLY YOU WANT 





- TO KNOW MORE. 





-Drawi ing on ne arly seven years of ex- 
ensive clinical research experience, let's 
onsider those questions you have asked 
10st frequently. 


“Is HMS too mild to benefit 
ny patients with inflammatory 
onditions?”’ 


-In the past five vears, numerous inde- 
endent studies on HMS (medrysone) 
ave been published including those by 
iecker, and Thygeson.'+ V irtually all 
ave reached the same conclusions: 
IMS is an effective treatment for super- 
cial ocular inflammations. 

Additionally, in a recent surv ey, 76% 
f the opht halmologists i interviewed who 
ad tried HMS, found it effective when 
sed for the recommended conditions.’ 





"What therapeutic possibili- 
jes are now open to me, with 
IMS, that were not available 


sith other mild steroids?” 


First, over 30% of the opulation iS 
kely to respond to oo with an In- 
mediate to high increase in intraocular 
ressure: steroid use with these patients 
rust therefore be selective and cautious.’ 
Vith HMS, most of these patients now 
an safely receive long-term steroid 
atment. 

‘Secondly, there are those glaucoma 
atients w ho must be treated specifically 
ath epinephrine but are nevertheless 
snsitive to this drug. With HMS as con- 
ymitant therapy, Baker and Kolker 
sported that Aan was “sufficient im- 
rovement in glaucoma control so as to 
void surgery” by allowing continuation 
pepe ther rapy. 










"I haven't seen a rise in osi 
with mild steroids. Isn't the | 
real concern with the more 
potent steroids?” = 

There is ample evidence that.1% dexa- 
methasone produces significant increases 
in IOP'48,and even .12% prednisolone, 
the mildest of the commercially available 
ophthalmic steroids, has the potential to 
increase TOP. Conv ersely, Doctors Beck- 
er and Kolker found in their inv estiga- 
tional study that “medry sone (HMS)can E 
be administered to patients four times a 
dav for periods of several months with — 
cic: no elevation of intraocular 
pressure even in individuals highly sus- 
ceptible to such elevation.” 


“Can I treat uveitis and iritis 
with HMS?” 

It is vot indicated for these conditions. 
Its merits should only be judged in those 
conditions where adad allergic and 
vernal conjunctivitis, episcleritis, and 
epinephrine sensitivity. 


“is HMS uncomfortable for 
the patient to use?” 

Results of a recent patient study 
showed that 96% of those tested found 
HMS completely comfortable in the 
eye” Though early batches of the pro- 
duct did cause some minor irritation to 
the eyes of a few patients, this has not _ 
been a recurring problem. n 


HMS (medrysone) : 


LIQUIFILM® OPHTHALMIC SUSPENSION 
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Prescribing Information for 


(medrysone) 
LIQUIFILM’ OPHTHALMIC SUSPENSION 


DESCRIPTION, Contains: 

MEA SOME... os. eree dee erence enee onan, litte acta tata ro% 
Liguifitm® (polyvinyl ajeohol} ccr tg% 
eih: benzalkkomum chioride, disodium edetate, sodium 
chloride, potassium chloride, sodium phosphate monobasic 
monohydrate, sodium phosphate dibasic anhydrous, methyl- 
cellulose, purified water, and sodium hydroxide or hydro- 
chloric acid if needed to adjust pH. HMS (medrysone) is 
related structurally more to progesterone than to other avail- 
able corticosteroids. 

INDICATIONS. HMS (medrvsene) is effective in the treat- 
ment of allergic conjunctivitis, vernal conjunctivitis, epi 
scleritis and epinephrine sensitivity, HMS (medrvsone) is 
not indicated m irttis or uveitis as its therapeutic effective- 
ness has not been demonstrated. 

CON TRAINDICATHONS: 

HEMS (medrvsone} is contraindicated if the following condi- 
PONS: 





| Acute untreated purulent ocular infecuons. 

. Acute herpes simplex (dendritic) keratitss, 

_ Viral diseases of the conjunctiva and cornea. 

, Ocular tuberculosis. 

Fungal diseases of the eve. 

_ Hypersensitivity to any of the components of the drug. 


WARNINGS: 


Infectious diseases of the eye mav be masked, enhanced or 


activated by steroids. 


. Corneal or scleral perforation occasionally has been reported 


with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 


l Prolonged use of topical steroids may inerease intraocular 


pressure although data from 2 uncontrolled studies? indicate 
that oi patents with increased intraocular pressure and m 
those susceptible to a rise in intraocular pressure upon appli- 
cation of topical steroids, there 1s less effect on pressure with 
HAES than with dexamethasone or betamethasone. 


. Prolonged use of topical corticosteroids may rarely be associ- 


ated wrth development of posterior subcapsular cataracts. 


Systemic absorption and systemic side effects may result 


with the use of topical sterards. 
PRECAUTIONS. 


HM tmedrysone) is not recommended for use in iritis and 


uveitis as its therapeutic effectiveness has nor been demon- 
strated in these conditions, 


With prolonged use of HMS (nedrysenc) the intraocular 


pees and lens should be examined periodically, 


in persistent corneal ulceration where a stermd has been 


used, or is m use, fungal infection should be E 


The use of topical steroids in pregnaney should be limited 


fo canditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected 
henefit to the morher. 

ADVERSE REACTIONS, Occasional transient stinging and 
burning may occur on instilanon. 

DOSAGE AND ADMINISTRATION: One drop instilled in 
the conjunctival sac up ta every four hours. 

SUPPLY: 

As as ce. sterile suspension in plastic dropper botdes on 
prescnipoon only. 

NOTE: Bottles filled to one-half capacity for proper drop 
como, Do not freeze. 

REFERENCES: 


Drance, S.M. and Scott. S A Comparison of Aetion of Dex- 


amethasone and Medrysone on Human Intraocular Pressure. 
Canad. J. Ophth., 32159, 1968, 


_ Bedrossian, R. HL, and Eriksen, S. Po The Treatment of Ocu- 


lar Inflammation with Medrysone, Arch. Ophth, Boug 
Feb. t969. 


| Dorsch, W. and Thvgeson, Pe The Clinical Eficaev of Med- 


rvsone, A New Ophthalmic Steroid, Amer. J. Ophth.. 65:74. 
Jan, 196%. 


Spaeth, G. Le An Anti-Inflammarory Steroid Without 


Apparent Effect on Intra-Ocular Pressure, Arch. Ophth., 
79:78 3, 1966. 


. Data on fle, Allergan Marketing Department. 
_ Armaly, M. F. Factors Affecting the Dose Response Relation- 


ship in Steroid-Induced Ocular Hypertension, Chapter VH, 
Ocular Anu-Inflammatory Fe Ed. by H. E Kaufman, 
Charles C. Thomas, Springfield, HL, r970, pp. 88-97. 


_ Becker, B.. and Kolker, A. E Intraocular Pressure Response 


to Topical Corticosteroids, Chapter 9, Ocular Therapy. 
Complications and Management, Ed. by L H. Leopold, The 
C. V. Mosby Co. Se Lous, 1967, pp. 79-83. 


| Nelson, E. La Ophthalmic Steroids, Chaprer XVH., Ocular 
; 


Anti-Inflammatory Therapy, Ed. by H. E. Kaufman, 
Charles © Thomas, Springheld, HL. 1970, pp. 287-233. 
Data on file, Allergan Research Department. 


AlleRGAN Irvine, California/ Montreal, Canada 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


it 


TASS 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Main Office 
Allied Arts Buildings 


Branch Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—-WE MAKE THEM 





FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 
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enly illuminated perimeter surface with identical retina-congruent distances at all angles 
smisphere shields patient from extraneous influences 
ation target at distance of 30cm 


ring investigation constant visual check on patient's correct fixation direction 

ovision for adjusting illumination of both hemisphere and test spot and for checking with lightmeter 
st spot projected at all heights and directions 

cording device coupled to projection of test object 


mediate direct recording of lsopters of visual field 
lor filters — blue, yellow, green, red. Diameters 9, 45, 2'25, 112, 025mm 


ALFRED P. 
‘POLL, INC. 


Optical Laboratories 





Optical Service, Inc. 












Dust flie 
Eyes 


Back at the ranch, he'll need Vasocon-A. Long-acting vasoconstrictor- 
decongestant, antihistamine combination. Rides herd on burning, itch- 
ing, watering eyes, even for the toughest cowpuncher, 

Reduces conjunctival hyperemia in minor eye irritation and occular al- 
lergies. Helps after contact lens insertion and removal. Vasocon-A. 
Keeps them on the trail. 

CAUTION: Federal law prohibits dispensing without prescription. 
See package insert before prescribing. 

COMPOSITION: Naphazoline HCl, 0.05%; antazoline phosphate, _ 
0.5%: boric acid, 1.2%; sodium carbonate anhydrous; sodium chloride; E 
phenylmercuric acetate (preservative) 0.002%. E 

SIDE EFFECTS: Except for transitory stinging, side effects have 

rarely been encountered, oT 

CONTRAINDICATIONS: Should not be used by patients ith nar OW 
angle glaucoma, If irritation persists or increases, patient sh uld be ad 
vised to discontinue use and return to physician. i 

SUPPLIED: 15 ce plastic dropper-tip vials. 

Smith, Miller & Patch, Inc. 


New York, N.Y. 10010. Vaso | ag , $ 
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RLI 
ares to 


Compare! 


Compare RLI to the leading contact lens protection plans available today in relation 
to benefits and ease of operation. Then compare your plan in the space provided in 
the chart. 


How does your plan compare? . 
Tones vom | Rava [mane [anc] mane [mar | mu [ronan 
plan allow fitter to | yes) 
establish his own loss YES 
ws 























S A 






or deductible fee? 
plan include enforce- | C 
able recall system? : 
plan cover unlimited 
number of losses? 


pian provide premium 























refund if patient YE S 
cancels policy? 

plan not require 

patient to sign YES 
loss form? 

plan allow fitter | 
freedom to choose YES 
manufacturer? 

plan does not require 

waiting period before YES 
coverage begins? 









pian allow coverage 
of spare lens(es) 
under same policy? 










pian allow renewal 
of coverage at same 
cost...after a joss? 







plan allow change 
of Rx on replacement 
lens(es)? 


* ARE NONE ¥*** MUST BE REINSTATED 
xx USUALLY LIMITED TO 2 LOSSES AFTER EACH LOSS 
xxx NOT ALLOWED TO RENEW AFTER 3 LOSSES axaxk USUALLY NOT RENEWABLE 
if you have been perfectly honest, you'll have to agree ... there is none comparable to RLI. LOW COST -- 


HIGH BENEFITS—NO PAPERWORK, RLI has them ail. 


Of course, you have questions on how RLI can co all this so simply and easily. Get all the answers to your 
questions by contacting RLI today. We'll be glad to send you complete information and then call you later 
to answer specific questions regarding your individual practice. i 


REPLACEMENT LENS, INC. 804 Lehmann Building « Peoria, Illinois 61602 
Telephone 309/676-0581 
“The comoany that cares about continuing eve care” 
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The name that signifies fine professional 
equipment...since 1898. Write for our 
complete catalog of chairs, stands, tables 
and stools. F. & F. Koenigkramer, 96 Cald- 
well Dr., Cincinnati, Ohio 45216. Dept. AJ-5 


New Orleans Academy of Opthalmology Feb. 20-Mar. 5 





For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 







Horizontal bar measures heterophoria or heterotropia 
in prism diopters. Vertical bar measures hyper- 
phoria. Both bars useful in orthoptic training. 

Furnished individually or by the pair in leather 
containers. At all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 










Composition: 


Inflamase 
*Prednisofone Sodium 

Phosphate... esess sc ee ye 0.125% 
{Equivalent fo Prednisolone 0.1%) 
Benzalkonium chloride ......... 0.01% 


in an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate. mono and dibasic 
sodium phosphate. and sodium chloride. 
inflamase Forte 
*Prednisaione Sodium Phosphate 1.0% 
{Equivalent to Prednisolone 0.8%) 
Benzalkonium chicride .........,. 0.01% 
In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride, 
Prednisoione Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisatone. it is approximately 2.000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 


*Licensed under patent 73,134,718. 

indications: inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis. including punctate 
epithelial lesions (Thygeson type}, phiyc- 
tenular keratoconiunctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids}; deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis: herpes 
zoster opthalmicus {do not use in herpes 
simplex}; non-purulent conjunctivitis, in- 
cluding vernal, allergic. catarrhal; iri- 
docycitis: acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies: 
iid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

inflamase and Inflamase Forte oph- 
thaimic solutions have their principal 
effect on the anterior seqment of the eye 
{cornea and the anterior uveal, with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocertical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary. 

Dosage: initiaily. 1 or 2 drops placed 
in conjunctival sac every hour during 

ay and every 2 hours during night until 
improvement occurs. Thereafter, 1 ar 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva: fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
His, and infectious conditiens are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
ais. it is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops. patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in 
use. ij 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 
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The Nikon Projection 
Vertexometer jets your 
assistant completely take 
over the task of measur- 
ing lenses with no lengthy 
training period or sacrifice 
of accuracy. 

Your assistant can read 
spherical power, cylindri- 
cal power, prism power, 
and axis from a 5” diam- 
eter screen without any 
chance of error since indi- 
vidual diopter correction 
is simply not necessary. 


And at any time, you 
can check the readings 
yourself by a mere glance 
at the target pattern on 
the screen which appears 
clear and bright ina 
normally lighted room. 

For the busy ophthal- 
mologist, the Nikon 


Projection Vertexometer 
makes lens measuring a 



































assistant. 


time-saving, almost auto- 
matic, fail-safe routine 
that your assistant can 
handle easily and surely. 
And what's more, Njkon 
stands behind each 
Projection Verlexometer 
with a 10 year guarantee. 
For a limited time only, 
you can try the Nikon 
Projection Vertexometer < -> : 
in your office for 10 days 
without any charge. To 
iake advantage of this: 
free offer, call or write: 





E G i Nikon inc., 
, ud 


Ga instrument Div-, 
Subsidiary of 

Ehrenreich Photo-Optical 
industries, inc., 

Garden City, N.Y. 11530 

{in Canada: 

Anglophoto Lid., Ont.) Í 


Nikon Projection 
Vertexometer 
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The small pupil 
ophthalmoscope is 
available now! 








exclusive features 


e Stereoscopic observation through undilated pupils as 
smail as 1.5mm in diameter. 


u Stereoscopic observation around opacities in the 
transparent media. 


a Better illumination with a cooler instrument. 


m Quick, easy, lamp filament adjustment without extra 
tools. 


u Dust free reflecting mirrors even for the light source. 


um Infrared filter preventing unnecessary heating of 
fundus tissues. 


versatility 


u The SP Ophthalmoscope may also be used as con- 
ventional binocular indirect ophthalmoscopes when view- 
ing through a dilated pupil. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 
150 Causeway Street, Boston, Mass. 02114/ Tei. 523-5031 
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The B & L Keratometer has a range from 36 to 
52 Diopters. The lower limit is more than ade- 
quate, but the upper limit of 52 D. is frequently 
not high enough, and many corneas are found, 
especially in cases of keratoconus and high cor- 
neal astigmatism, where one or both meridians 
are beyond the range of the instrument. 


Bausch & Lomb Inc. recognized the value of 
widening the range of the Keratometer, and some 
time ago they developed a simple and ingen ious 
way of doing this with the aid of an auxiliary 
lens. To increase the upper limit, their instruc- 
tions were to tape a +1.25 DS. B & L Orthogon 
Test Lens to the face plate of the Keratometer 
(centered within the mires) so that the engraved 
side of the metal lens mount is against the face 
of the instrument. 


We decided to experiment with this method 
and see what results we would obtain by using 
+125 DS. Biconvex and A.O. Tillyer Test lenses 
in place of the +1.25 D.S. Orthogon lens. We 
also wanted to know if the Keratometer range 
eould still be further extended by adding an ex- 
tra 1.00 D. of spherical power to the test lenses; 
Le, using +225 D.S. lenses instead of the +1.23 
DS. lenses. To carry out this investigation, we 
measured a series of highly curved convex sur- 
faces of known curvature, using the technique 
recommended by Bausch & Lomb. 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 


KERATOCONUS: EXTENDING 
THE KERATOMETER RANGE 


Our findings were as follows: 


(1) For each test lens used, the difference be- 
tween the Keratometer Drum Reading and the 
True Keratometric Dioptral Curvature is not a 
constant value; rather the difference between the 
two increases by a predictable amount as steeper 
curves are measured. 


(2) Results with B & L Orthogon and Biconvex 
test lenses were almost identical over the entire 
range, whereas different values were obtained 
with A.O. Tillyer test lenses. 


(3) With +125 DS. test lenses, the upper limit 
of the Keratometer becomes approximately 60 
Diopters. By using +2.25 DS. test lenses, it is 
extended to about 68 Diopters. This corresponds 
to a corneal curve steeper than 5.00 mm radius, 
which includes even the most advanced stages of 
keratoconus, 


To assist the practitioner In measuring steep 
comeas, we have prepared a Graph showing the 
True Keratometric Dioptral Curvature of the 
cornea as a function of the Keratometer Drum 
Reading obtained, with each type of Test Lens 
discussed. 


To obtain a copy of this Graph, together with 
our other literature, please send in the coupon 
below. 

Srantey Gorpon, President 
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offer and literature. 
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Phone 716-232-6878 » Cable CONTACTLENS, Roch., N.Y. 


e Ultra-Thin Metricon 
è Tangential Periphery 


è NMetricon 
æ Spiro-Vent 


» Astigmacon 
æ Gordon Bifocal 
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independent research relates ocular 
drug penetration in humans 
to your choice of ophthalmic vehicles 


Proof of penetration —new fluorophotometry concentration/duration study’ 


Using a slit lamp fluorophotometer, ‘the 

effects of ophthalmic vehicles on the intraocular 
penetration of topical fluorescein in man` 

were determined. ‘Quantitative data on ocular 
penetration of this drug. in man, in vivo, 

are presented. 


The study 


Fluorescein combined with hydroxypropy! 
methylcellulose 0.5%, polyvinyl alcohol 1.4% 
and aqueous; each vehicle instilled in the 

eyes of 20 normal subjects. each subject served 
as his own control: hourly measurements of 
attained drug concentration were made 


quantitatively using asiitlamp fluorophotometer. 











The findings 

CORNEA 

Over a three hour period, hydroxypropy! 
methylcellulose produced corneal drug levels 
85% higher than polyviny! alcohol and 43% 
higher than the aqueous vehicles. + 
AQUEOUS HUMOR 

Over a three hour period, hydroxypropyl 
methylcellulose produced aqueous humor 
drug levels 93% higher than polyviny! alcohol 
and 42% higher than the aqueous vehicle ff 


The authentication 


The authors state that their findings May, 

or may not, be true for drugs other than 
fluorescein. However, the findings reported 
above were achieved ‘consistently and 
reproducibly’: data were analyzed and tested 
for significance on a computer. 





Proven Performance 


: | Study of open angle glaucoma patients shows the clinical difference in vehicles 


Adapted from Haas. J.S., and Merril, DLL: 
The elect of methylcellulose on responses to solutions of pilocarpine. Amer. J. Ophthal. 54:21, 1962. 


Results: Significantly greater lowering of IOP with hydroxypropy! methylcellulose solution 
of pilocarpine (Isopto®Carpine} as compared to aqueous pilocarpine. 


References: 

1. Waltman, S.R. and Patrowicz. T.C.: Invest. Ophthal. 
9:966, 1970. 

2. Haas, JS. and Merrill, DL.. Amer. J. Ophthal. 
54:21, 1962. 

3. Linn, M.L.and Jones, LT.: Amer. J. Ophthal 65:76 
1968. 

4 Allen, JH. Principles of Treatment of infectious Dis- 
eases of the Lids, Conjunctiva and Cornea. Miss. 
Doctor, Aug. 1954. 

Description: Sterile solution containing: 

Active: Pilocarpine Hydrochloride 0.25%, 

0.5%, 1%, 2%, 3%. 4%, 5%.6%, 8%, or 10%: 


r 


dedicated to advances 


Vehicle: Hydroxypropyl Methyicellulose 0.5%, Pre- 
servative: Benzalkonium 0.01% (0.004%, and Phen- 
yimercuric Nitrate 0.00133% in 0.25% and 0.5% 
Strengths): Inactive: Boric Acid, Sodium Chloride (in 
1% only), Sodium Citrate, Citric Acid Gin 0.25% and 
0.5% only} to adjust pH. Purified Water Contra- 
indication: When constriction is undesirable such as 
in acute intis. Warning: Rare systemic reactions. 
Precaution: Avoid overdose. Adverse Reactions: 
Sight cilary spasm with temporary reduction in 
visual acuity. Sensitivity is infrequently ob- 
served. Contact allergy may occur with 
prolonged use. 


in ophthalmic therapy 


first for glaucoma 


ISOPTO 
CARPINE 


(piocarpine hydrochloride ophthalmic solution: 
vehicie: hydroxypropy! methyicellulose 0 5%) 


available: 44% to 10%, 15 cc and economical 30 cc Drop-Tainers® 
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DMV CONTACT 
LENS REMOVER 


The NO STRETCH Method of Contact Lens Removal. So simple, so much more hy- 
gienic . . . so far superior to the manual method of stretching the eyelids, that every one 
of your patients should use this procedure for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does it. 


Colors: Yellow, Pink, White, Avocado, Aqua 


Available from your contact lens laboratory 
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CONTACT LENS INSTRUCTION BROCHURES 
(No Charge) 


min a atthe am a a AE SON h Se ane A ine E Nh Het NY ONE EL TSE SOE A OR SA SS Ll le Hote 


OVERSEAS OUTLET: 
WILLI OTT 


Kontaklinsen 
STAUFFACHERSTRASSE 5 © 8004 ZURICH, SWITZERLAND 


Me ves an um mo wom seus tine sean mm tee tone amr 2006 Ane ONE AL Nh SN ON FEN ts A A Ah Ge Om mim AR er OS WEN A HY He We El NI ee RS le 


DMV Contact Lens Company : 
P.O. BOX 2642, ZANESVILLE, OHIO 43701 + PHONE: (614) 452-4787 


\ 
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When fitting contact lenses: 2 
against the risk of infection noo 
the use of sodium fluorescein solutions, s ain 
| eyes with sterile Fluor-l-Strip-A.T. 
| | No excess fluorescein to stain the 
O patient's face or ae = 


í 










conjunctiva at the temporal side. For all these 
benefits: Specify Ayerst 


FLUOR-I-STRIP-A.T. 
(sodium fluorescein) 


STERILE OPHTHALMIC APPLICATORS. 





Each applicator contains not less sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. 
. ~provided by precise impregna- Supplied: No. 1048—Boxes of Sines 
tion with a solution of sodium 100 envelopes, each envelope | a 

flygrescein and 0.5% chlorobu- containing 2 firm sterile applica- [pep er enn earomics a 
fanol (chioral derivative), poly- tors—one for each eye. New York, N.Y. 10017 7047 








hat R&D outfit in California 
would like to say a word about 








Younger Seamless Lenses. 


By now you know that Younger Manufacturing is engaged in 
exotic work involving aspherics and other complex optical 
systems, as well as marketing a fine cosmetic bifocal 
known as the Younger Seamless Lens. 

All the highly scientific know-how that is making 
optical contributions to the professions also makes 
possible the consistently fine quality of Younger 
Seamless Lenses. You should know, for in- 
stance, that the front surface accuracy of 
Youngers is held to within millionths; that 
segment size is held to within .125mm and 
the transition zone to 1.5mm. And the 
ten-thousandth lens is just as accurate as the first. 

So how can Younger maintain this fine quality at the same price in today’s 
inflationary market? It’s simple. No salesmen or detail men. No unproductive 
executive burden. The savings go to you. 

Younger’s growth has been due entirely to your acceptance of Youngers when 
a no-sacrifice-of-optics cosmetic lens is indicated. The elimination of the age- 
revealing seg line thus paves the way for eventual acceptance of conventional 
multifocals such as trifocals. 

When you prescribe Youngers, you know there will be no lab, fitting or wearing 
problems and if that one case in hundreds proves us wrong, let us know and 
Younger’s famous wearability guarantee will take care of it. 


You don 


E z 


Available both in glass and hard 
resin. Younger Seamless Lenses. 7 


YOUNG: 


MANUFACTURING CO, 9788 S, BROADWAY PL. » LOS ANGELE! 





e, disposable cautery designed especially 
e ophthalmic surgeon 


pffers the ocular surgeon these important advantages... 


emperature maneuverable with no cumbersome cords 
5 only 300°C at the tip...hot enough to get in the way. 

occlusion of individual 
s, “cool” enough to minimize 
o surrounding tissues 


sterility, economy 

Optemp is sterile as received, eliminates 

the possibility of cross-infection... 

visibility battery powered and inexpensive, it saves 
ith an elongated operating tip, on resterilization and reprocessing. 


surgeon an unrestricted Ask for Optemp at your local hospital and 
sion ...the instrument, being light see why it’s the dependable ophthalmic 
d well balanced, is easily cautery that meets your needs in every way. 
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PHOSPHOLINE IODIDE Q, 03% ard Q. 06% v were 
compared with pilocarpine 2% in a study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure 
after 24 hours, the effect of pilocarpine 2% de- _ 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. = 
The action of Phospholine lodide 0. 03% wasin- 
termediate between that of pilocarpine 2% and 
Bede lodide p, 06%. 









indicates short acting 
milatic insti ied 





Fam, . neon 3pm, Bm. Spm midnight 3am. sam sam a 


When treated with short acting miotics, theo 
patient with open-angle glaucoma r the ri ck 
-of an undetected intraocular pressure buildup 

during the night—a * ‘silent emergency. 
| The longer acting Phospholine lodi je® (ec 
thiophate iodide) may protect aga 
_ nightly insult. A single instillation of the 0.03% 

or 0.06% strength before retiring wat 2°: 
through the critical hours, and is € i 
‘recommended when you have found 
to be inadequate. | 

















When (initiate Uetapy. 


at bedtime. It provi idesa eat ‘tra on 
the higher strengths—O. 06%, 0.125%, 0. 253 
—when necessary. When indicated, epineph n 
or carbonic anhydrase inhibitors may be 
scribed with any strength of Phosphol 


ccupational Vision Studies 
(From Study #36, Volume II, 

Guide to Occupational 

and Other Visual Needs) 


Desk clerk 


(Hotel-Motel Registration ) 


THE VISION-EASE CORPORATION 


= ame m E 


That affable, smiling clerk behind the motel or 
hotel desk has a lot on his mind when it comes 
to vision. In one smooth operation, he may use 
near vision to check the register you sign, inter 
mediate vision to see you with and distance 
vision to locate the bellboy. 

This is indicative of the varied seeing tasks 
confronting the desk clerk. Behind the scenes, 
of course, there is more of the same — checking 
the mail, picking out keys or observing guest 
traffic. 

To perform his many tasks might not involve 
any exotic lens forms, but his performance 
demands accurate fitting of the lenses he does 
wear, especially multifocals. Your skills in 
specifying and fitting are vital to the desk clerk 
good vision and one or more of the many Visioi 
Ease multifocal forms might be the ideal vehic 
for completing the Rx. The Vision-Ease Product 
Handbook lists and describes these lens forms 
Ask your distributor or write to Vision-Ease for 
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The first combination antibiotic regi 
_ guaranteed sterile with a tamperproof seal. 
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Muro 
Ointment 
Sodium Chloride 57 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


SEL eee 


TO REDUCE CORNEAL EDEMA ~< 


AA ND EN COE 


Murocoll Methylcellulose 
4000 cps 0.97% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose, Preservatives - methylparaben and propylparaben. 


$ TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


T MURO preparations are available to all pharmacies and 
@ hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request, 


Federal law prohibits dispensing without prescription. 


IS MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street + Quincy, Mass. 02169 
Area Code 617 + 479-2680 
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THRHGEGHVURS. MEHS HIRE PPHAH 
ment of nonpurdlent Blepharitis and | 
Conjunctivitis. B 

Dosage: Initially, 1 or 2 drops | 
placed in the conjunctival sac every $ 
hour until improvement occurs. | 

Thereafter, 1 or 2 drops 2 to 4 & 
times daily, 

Composition: 

Prednisoclone-2t-phosphate 

BOG coh ek ce es ode 0.26% 


{Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....100% | 
Phenylephrine HOC] ...... 0.125% 
Methyiparaben .......... 0.02% 
Propyiparaben .......... 0.005% 


in a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of polyoxy- | 
propylene compound and polysor- 
bate 80), | 


Effectiveness: The antibacterial | 
spectrum of Vasocidin is particularly 


effective against the gram positive Ba 


pyogenic cocci; E. coll, N. gonor- | 
thoeae, Koch-Weeks bacillus and | 
other bacteria susceptible to sul- i 
facetamide, Because Vasocidin is a g 
true solution, dosage is uniform and 


each drop is free of any irritating $ 


particles. The Vasocidin vehicle ern- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- | 
lone reduces inflammatory reaction: | 


phenylephrine relieves hyperemia. an 


Local effects of active therapeutic | 
agents appear to be prolonged by | 
phenylephrine-induced vasocon- 
striction. 


Caution: Federa! law prohibits dis- 
pensing without prescription. 

Contraindications: Steroids are § 
contraindicated in dendritic ulcers J 
(herpes simplex), vaccinia, varicella } 


and most other viral diseases of the S 


comea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by f 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
H irritation persists or increases, dis- | 


continue use and consult physician. @ 


Side Effects: Extended use of top- -$ 
cal steroid therapy may cause in- | 
creased intraocular pressure in 


certain individuals. It is advisable @ 


that intraocular pressure be checked 
frequently. In those diseases caus- g 
ing thinning of the corneas, perfora- S 
tion has been Known to occur with 
the use of topical steroids. 
Vasocidin is sterile when pagk- 


aged. To prevent contaminating the Bie 


dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tip of bottle. Keep container tightly § 
closed. 


Supplied: Plastic dropper-tipped He : 


vials, 5 cc. 


Smith, Miller & Patch, inc. 


401 Joyce Kilmer Avenue 
New Brunswick, NJ. 08902 





No medication residue with Vasocidin. 
Nothing to wash a 
it's an anti 


: ent blepharitis = 
and conjunctivitis More effectively. 
Starts the day right. : 
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Complete Contact Lens “Laboratory” 
— at your fingertips! 


CL / MCM iis up to 80% 





Now, you can fit contact lenses better and quicker 
with positive control by using a Central Laboratories 
Master Control Method fitting set. This new fitting 
technique offers precise fitting with a large range of 
powers and base curves. This fitting method affords 
the opportunity to select the best lens for each pa- 


tient with delivery possible the same day for up to 80% 


of your contact lens patients. It’s an opportunity to 
evaluate different base curves on each eye with every- 
thing needed at your fingertips. 


"CL Master Control Method has been developed by 
Central Laboratories. leading midwest contact lens 
lab, to permit the maintaining of an office inventory. 
The optimum number of ienses for each fitting set, the 
range of base curves, the power range, the color, the 
diameter, and fitting curves have all been scientifically 
evaluated in developing eight CL/MCM fitting sets. 


*CL Master Control Method provides greatly increased 
patient satisfaction according to practitioners using 
this new fitting technique. CL/MCM offers fast lost 
lens service — in most cases replacement the same day. 





ey, s 






*CL Master Control Method properly selected and uti- 
lized is a proven practice builder, will improve your fit- 
ting techniques, and save you valuable time; plus, 
lower cost per lens due to large quantity price reduc- 
tions. Lens adjustments are lessened as you improve 
the fit by changing the base curve —the mostimportant | 
variabie in contact Jens fitting. S 
*CL Master Control Method fitting sets provide 400, 
800, or 1,600 lenses. Each lens is in a clearly labeled, 
color-coded, personalized holder. The lenses are in at- 
tractive, convenient, formica covered 162 x27" x 7Ve" 
cabinets. 

*CL Master Control Method is another outstanding 
service from the leader, Central Lab, whose only busi- 
ness is producing the finest contact lenses. 

Central Laboratories will be happy to assist you — mail 
coupon below for complete information on CL/MCM. 


Laboratories in Lincoln, Ne.; Des Moines, fa.; and 
Denver, Colo. 


CENTRAL LABORATORIES 
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Introducing the 
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RETINAL CAMERA Model TRC-F 








The TOPCON Retinal Camera, Model TRC-F, is an accurate, well de- 
signed instrument ideal for obtaining distinct 35mm color and black & white 
photographs of the anterior ocular structures and fundus. Direct observa- 
tion is possible during fluorescein angiography at two frames per second 
with a working distance of approximately 75mm from the cornea. The pa- 
tient’s name and frame sequence are recorded on the film. 

A wide range of accessories includes Polaroid? camera attachment, bulk 
film loader, stereo and magnifying attachments and motor drive. 


We invite you to inspect this important diagnostic tool at our showroom 
located at: 


taet 





TOPCON INSTRUMENT CORPORATION of AMERICA 
170 FIFTH AVENUE, NEW YORK, N. Y. 
, (212) 924-6366 
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And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary effect may be obtained when DIAMOX is used in 


conjunction with miotics. 

Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 12 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen...an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX* 
ACETAZOLAMIDE 


SEQUELS’ 500 mg 


Sustained Release Capsules 


Contraindications—Situations in which sodium and/or potassium serum sia and decrease diuresis. Reactions common to sulfonamides may OC 
levels are depressed, in kidney and liver disease or dysfunction, supra- fever, rash, crystalluria, renal calculus, bone marrow depression, th 
renal gland failure and hyperchioremic acidosis. Long-term administration bocytopenic purpura, hemolytic anemia, leukopenta, pancytope 


ig contraindicated in chronic noncongestive angle closure glaucoma. agranulocytosis. If such occur, discontinue drug and institute approp 


Warning—Although teratogenic and embryocidal effects demonstrated in therapy. 


mice at more than ten times the equivalent therapeutic doses have not Side Effects—During short-term therapy; paresthesias, loss of appe 


been evidenced in humans, DIAMOX Acetazolamide should not be used in polyuria, drowsiness, confusion. In jong-term therapy an acidotic « 
pregnancy, especially during the first trimester, unless the expected may supervene. Transient myopia has been reported. Other occasion: 


benefits outweigh these potential adverse effects. actions: urticaria, melena, hematuria, glycosuria, hepatic insufficie 
3 


Precautions—Increasing the dose may increase drowsiness and paresthe- flaccid paralysis, convulsions. 


MT | ec) © | ARORATORIES. A Division of American Cyanamid Company, Pearl River, New York 10965 
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SUPER SLIT LAMP CORNEAL MICROSCOPE 


LENSMETER 


ODEL LM-2B 


Vertex power measurement from 0 to + 25 di- 


opters. 


All scales are superimposed on the field of view 
and read internally through the eyepiece without 


eyeshifting. 


American cross hair target lines are seen against a 
green background and insure accurate readings 


with elimination of eye-fatigue. 


Refractive powers are color coded with minus 
powers indicated in red and plus powers in green. 


* Colored filter is easily flipped up, producing a 
brighter target image for measuring tinted lenses. 


One simple operation of the axis marker for mark- 
ing lenses with three dots. 


Contact lens holder. 
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MODEL-1 


Sit illumination and microscope are fixed focused 
for simple accurate observation. 

Slit width is continuously variable from Oto 10mm 
while the slit length is adjustable in three steps— 
0.5mm, 3mm and 10mm by external control 
levers. 

ituminating arm and microscope revolve freely, 
together or separately, with the angle between slit 
and microscope adjustable from 0° to 90°. Also, 
click stop for positioning both on the same optical 
axis. 

Slit image is adjustable in brilliance up to 6 volts 
with built-in transformer and rheostat. 

Built-in dust protected filter system. 

Binocular microscope can be set up for six mag- 
nification changes from 10X to 40X. Working dis- 
tance remains unchanged for all magnifications 
eliminating refocusing on the same object. 
Adjustable eyepieces from = 5 diopters. 

Hruby lens is mounted over the microscope and 
can be swung into click stop position for examina- 
tion of the emmetropic eye, fundus, and with fo- 
cusing adjustments for myopic and hyperapic eyes. 
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TOPCON INSTRUMENT CORPORATION of AMERICA 
170 FIFTH AVENUE, NEW YORK, N. Y. 10010 


Gentlemen: Please send additional information on the following 
TOPCON instruments: 


C Lensmeter Model LM-2B 


LC? Slit Lamp Model 1 


C] Retinal Camera Model TRC-F 


ADDRESS 
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@ į Split personalities can have problems, ask Dr. Jekyll. 
Me/ | However when two separate identities perfectly 
T tuned to their individual roles join forces there can 
| never be problems. You'll find no problems with 

- this revolutionary new system. 
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Safe: No gamma radiation. Less than 1% brems- 
strahlung. Improved encapsulation reduces risk of 
leakage to 1/50,000th of earlier sources. 


Convenient: Applicator head swivels. Protective 
shield adjusts. Masks and forceps are fitted in 
storage case. 


Inexpensive: Long half life—approximately 28 
years-~makes the Model B-1 a very reasonably 
priced investment. Available now in the nominal 
strength of 100 millicuries. Write for details. 


rwaoeller 


Fine surgical instruments and equipment since 1895» 
GENERAL OFFICES: 6600 WEST TOUHY AVENUE, CHICAGO, ILLINOIS 60648 , 
ANAHEIM, CAL. ATLANTA DALLAS HOUSTON ROCHESTER, MINN. RAHWAY, N.. 
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na recent double blind study* the superior decongestant activity FA Alb 
Liquifilm® was clearly demonstrated. Compared to three of the most famili: 
constrictors, just one drop of Albalon provided both immediate, effective eye-whit 
and 190 minutes of the most potent protection against repeated ocular insult 
Additionally, Albalon comes in the Liquifilm vehicle to soothe, lubricate and i 
itchy, smarting, red eyes. 

B ‘LON... z for long lasting protection. 

































iazoline HC) | 
LIQUIFILM® Ophthalmic Solution 













AIIERCAN Pharmaceuticals 


Irvine, California / Montreal, Canada 


Contains: naphazoline HCI, 0.1%; Liquifilm® (polyvinyl alcohol), 1.4%: with benzalkoniam chloride, disodiu 
edetate, citric acid, sodium citrate, sedi chloride, sodium hydroxide and purified water. Indications: for ase as 
a vasoconstrictor in conjunctival hyperemic conditions of various etiologies to relieve such sy mpoms as itching 

o smardng and redness. Warnings: Should not be used in patients with narrow angle glaucoma. ‘If irritation persist 
Cor increases, discontinue use. Dosage and Admoustration: one to two drops instilled in each eye every three to four ; 

hours or less fr equently, as required to relieve symptoms.flow supplied: Albalon“is available in 15 cc. plastic dropp 

bottles on prescription only. 


“from an independent study conducted on a controlled population; data on file, Allergan Research Departmet 
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NEW DEVELOPMENTS . 








ORA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliary body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 


The attachment is shaped like the 3-mirror lens. Half a 
steel-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
fundus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 


THE PERKINS HAND HELD APPLANATION TONOMETER 








40 WEST 55 STREET 





+ LIGHT WEIGHT 
e GOLDMANN PRISM 
. EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 


ALFRED P. POLL, INC. 


THE HOUSE OF QUALITY OPTICS 


NEW YORK, NY 10019 
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With the new Haag-Streit ora 
serrata attachment the pe- 
riphery of the fundus near the 
ora serrata and the ciliary 


cesses as 


Sen 





body can now be examined 
with the Goldmann 3-mirror 
lens on the slit lamp. 

The attachment is shaped 
like the 3-mirror lens. Half a 
steel-ball is fixed to the 
scleral part of the attachment 
which presses on the sclera 
above the ora serrata so that 
the fundus at its periphery 
near the ora serrata can be 
seen in the gonio mirror of 
the 3-mirror lens. 

For further information ask 
our distributors: 





H. O. V. Optical Co. Inc., Chicago / Spratt Optical Company, Los Angeles / Cummins- 
Robertson Inc., Miami / The Dixie Optical Dispensary Inc., New Orleans / Alfred P. Poll Inc., 
New York / Doig Optical Company, Pittsburgh / Parsons Optical Company, San Francisco | 
Ostertag Optical Service Ine., St. Louis / Universal Ophthalmic Instruments Inc., Houston ; 
Imperial Optical Co. Ltd., Toronto 2 / National Optical Co. Ltd., Montreal 131 





Manufacturer: Haag-Streit AG Ophthalmological Instruments Berne-Switzerlant 






































the me brand of IDU 
available in two forms: 








Betore prescribing, see R 
F complete prescribing. information 
-in SK&F iferature or PDR. | | 
Description: ‘Stoxil’ Ophthalmic — 
Solution contains idoxuridine 
{5-iado- -2'-deoxyuridine) 0.1% 
a mg./ec.) in distilled water 
_ Preserved with thimerosal, 1: 50, 000. . 
'Stoxil Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg/Gm}ina i 
petrolatum base. (White petrolatum and 
liguid petrolatum are inactive ingredients.) - 
Contraindications: Contraindicated in 
patients with known or suspected __ 
hypersensitivity to any of its components. 
Precautions: Some strains of. herpes. simplex. 
appear to be resistant. If there-is no. response. 
in epithelial infections after 7 or 8 days of. o 5- 
treatment, other forms of therapy should: be Puei 
considered. i 
The recommended frequency and duration of 
administration should not be exceeded. 
‘Stoxil’ is not effective in corneal inflammations. in: 
which the virus is not present. e Sa ee, 
Corticosteroids are usually contraindicated herpes it 
simplex keratitis, e ees 
Boric acid shouid not be used during the course of the 
therapy. 
‘Stoxil’ Ophthalmic Solution should not be mixed with 
other medications. 
Adverse Reactions: Occasionally, irritation, pain, pruritus, - 
inflammation, edema of eye or lids and, rarely, allergic 
reactions have been reported. Photonhobia has. occurred). 
Occasionally corneal clouding, stippling and small pur 
detects in the corneal epithelium have been observ 
punctate lesions may be a manifestation of the: infec 
How Supplied: 0.1% Ophthaimic Solution (1. maer 
bottles with dropper, 0.5% Ophthalmic Ointment t 
4 Gm. tubes. 
Stability: The Ophthaimic Solution should be stored 
dispensed. ‘Stoxif Ophthalmic Ointment does not requ 















ep Smith Kline & French Laboratories - 


Control cost — 


as well as pressure 


Patients will welcome the economy of 
Pilocar Twin Pack. An especially important 
consideration for the glaucoma aoa who 
must use pilocarpine month after month. 
You'll welcome the therapeutic flexibility 
afforded by the wide range of available po- 
tencies. Good reasons to prescribe Pilocar 
Twin Pack when initiating pilocarpine 
therapy or changing potency. 
COMPOSITION: Pilocar Twin Pack Ophthalmic 
Solutions are buffered, isotonic, stabilized solutions of 
Pilocarpine Hydrochloride and Hydroxypropyl Methyl- 


cellulose. The solutions are available in concentrations 
of 14%, 19, 2%, 3%, 4% and 6% Pilocarpine Hydro- 


KI 


chloride. All the concentrations, in addition to the 
respective amount of the Pilocarpine, contain: 


Hydroxypropyl Methylcellulose ......--- 0.33% 
Benzalkonium Chloride ........0-.+-+65 0.01% 


Disodium Ethvlenediamine Tetraacetate . 0.01% 


In an aqueous isotonic, buffered, stabilized solution 
containing potassium chloride, boric acid and sodium 
carbonate. 


INDICATIONS: As a miotic in the treatment of Glau- 
coma, more specifically, the chronic simple Glaucoma 
of the open angle type. While the closed angle Glau- 
coma differs completely from the open angle Glaucoma, 
Pilocar Ophthalmic may be used to relieve the tension 
in patients seen early, during hospital diagnostic tests 
and prior to surgery. 

The most prevalent clinical application for Pilocar is 
in the treatment of Glaucoma Simplex (open angle or 
chronic Glaucoma). Pilocar acts as a miotic to contract 
the pupil and reduce the intraocular pressure, thereby 
attaining the desired relief. 

In acute Glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure by med- 


ical means, i.e. Pilocar, for at least 12 hours prior to 
emergency surgery. 


DOSAGE AND ADMINISTRATION: The initial dose 
is one or two drops. This is repeated up to six times 
daily depending on individual response. During acute 
phases, the miotic must also be instilled into the un- 
affected eye, as it may be subject to an attack of angle 
closure Glaucoma. 

The frequency of instillation and the concentration 

of the Pilocar depends on the severity of the Glaucoma 
and response of the patient. The Ophthalmologist must 
ascertain just how much miotic is necessary for each 
individual patient, in much the same way that the 
Physician determines how much insulin is necessary to 
stabilize a patients diabetes. The most widely used 
concentrations are the 1% and 2%. 
CRITERIA OF EFFECTIVENESS: Treatment is con- 
tinued as long as the intraocular pressure is controlled 
and there is no visual deterioration as indicated by 
‘changes in the visual fields. If the pressure tends to be 
on the high side or normal and there is no change in the 
visual fields, patients may be maintained on the miotic 
therapy indefinitely. No patient should use more of the 
miotic drag than is necessary to satisfactorily control 
the pressure. 


CAUTION: Federal law prohibits dispensing without 
prescription. 


FOR TOPICAL OPHTHALMIC USE ONLY: If irrita- 
tion persists or increases, patients should be advised to 
discontinue use and consult a physician. 

Pilocar Ophthalmic Solutions are sterile when pack- 
aged. To prevent contaminating dropper tip and solu- 
tion, care should be taken not to touch the eyelids or 
surrounding area, or other areas with the dropper tip of 
the bottle. Keep bottle tightly covered when not in use. 
HOW SUPPLIED: Two. 15 cc. polyethylene dropper- 
tip bottles—%4%, 1%, 2%, 3%, 4% and 6% concen- 
trations, 


Smith, Miller & Patch, Inc. 
401 Joyce Kilmer Ave., New Brunswick, N.J. 08902 


when you specify Pilocar Twin Pack 


Pilocarpine HCl 
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SYSTEM OF OPHTHALMOLOGY Seri 


You'll find timely information on clinical optics 
and refraction in the engrossing new volume, 
OPHTHALMIC OPTICS AND REFRACTION. 
Written by Sir Stewart Duke-Elder, distinguished 
author-editor of the entire series, and David 
Abrams, D.M., F.R.C.S., this new work contains 
current data,as well as a fascinating introductory 
chapter recounting the history of optics in text 
and pictures. 





Volume V. OPHTHALMIC OPTICS AND REFRACTION 
By Sir Stewart Duke-Elder,G.C.V.0.,F.R.S., and 
David Abrams, D.M., F.R.C.S. 


Reserve your copy of the newest volume — just 
off the press! Avoid overlooking these and future 
volumes — send for further details now. Check 
appropriate square on order form for more infor- 


mation. 
Volume |. THE EYE IN EVOLUTION ._.... $33.50 
Volume II. THE ANATOMY OF THE VISUAL 
SYSTEM ok oP aed Rhee kk ehh bet oe Sak $35.56 
Volume tii, NORMAL AND ABNORMAL 
DEVELOPMENT, 

Part 1. EMBRYOLOGY ............ $20.50 


Part 2. CONGENITAL DEFORMITIES . .$40.00 





POSTAGE WILL BE PAID BY 


The C. V. MOSBY Company 
$ 3301 Washington Boulevard 
. | St. Louis, Missouri 63103 


BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


Using this generously illustrated book, you è 
refresh your understanding of geometrical optics 
clarify your approach to visual accommodation 
and learn more about malingering and its relati 
to refractive errors. By turning to the fact-fill 
chapter on visual aids and the discussion 
contact lenses, you can catch up on a subje 
“now developing not from year to year, but fre 
week to week.” 


Wouldn’t you Hke to take a first-hand look at t] 
new book? You can do that free for 30 days! 
circling number | on the attached coupon. Nove: 
ber, 1970. 898 pp., 882 illus., 9 color plati 
$44.50. 


@New! VOLUME XII. NEURO-OPHTHA 
MOLOGY By Sir Stewart Duke-Elder, G.C.V. 
F.R.S., and George I. Scott, C.B.F., F.R.C. 
FRCP., FLR.S. (Ed.). You'll be fascinated by ti 
informative examination of ophthalmic conditic 
which frequently manifest correlating neurolo; 
disorders. Related discussions encompass t 
workings of visual, ciliary, motor, sensory a 
secretory systems — all relevant aspects of new 
ophthalmology. April, 1971. Volume XJI, 10 

p., 830 illus., 12 color plates. About $50.00. 


Valume IV. THE PHYSIOLOGY OF THE EYE 
AND OF VISION 20h 64.6 cis dase 6 hed 2 $465 


Volume Vi. THE FOUNDATIONS OF 
OPHTHALMOLOGY -- Heredity, Pathology, 


Diagnosis and Therapeutics .............. $354 
Volume Vill. DISEASES OF THE OUTER EYE — 
Conjunctiva, Cornea, and Selera . 0.20.0... $69.5 
Volume IX. DISEASES OF THE UVEAL 

TAAG oon a Siar Ghd Bay Meet race Oe ey es, Be Ee Soke $49 £ 
Volume X. DISEASES OF THE RETINA... .. $495 
Volume XI, DISEASES OF THE LENS AND 
VITREOUS: Glaucoma and Hypotony ...... $49 £ 





FIRST CLASS 
PERMIT No. 135 
ST. LOUIS, MO. 
















oks chronicling current ophthalmic trends 


iw 2nd Edition! CORNEAL CONTACT LENSES. @)wew! STEREOSCOPIC ATLAS OF MACULAR DIS- 


tited by Louis J. Girard, M.D., F.A.C.S. Associate 
fitors: Joseph W. Soper, and Whitney G. Sampson, M.D. 
sistant Editor, Carleen Gunn. With 7 contributors. 
scribes recent advances and technical improvements in 
sign and fitting of contact lenses. New chapters on 
astics, ocular prostheses, fiush-fitting scleral lenses. 
70. 364 pp., 373 illus., 8 color plates. $23.00. 


aw 3rd Edition! Becker & Shaffer's DIAGNOSIS AND 
4ERAPY OF THE GLAUCOMAS. By Allan E. Kolker, 
D., and John Hetherington, dr., M.D. Provides the most 
cent information on pathogenesis, diagnosis, and 
anagement of the glaucomas, new material on gonio- 
opic techniques, fluorescein angiography, much more. 
170, 505 pp., 383 illus., 6 color plates. $25.00. 


aw! CONGENITAL AND PEDIATRIC GLAUCOMAS. 
+ Robert N. Shaffer, M.D., F.A.C.S., and Daniel 1. Weiss, 
D. A helpful guide to recognition, evaluation, and 
anagement of these rare conditions. Details symptoms, 
fferential diagnosis, and therapy. August, 1970. 231 
n, 253 illus., 3 color plates. $20.50. 


ew 2nd Edition! OCULAR PHARMACOLOGY. By 
iiam H. Havener, B.A., M.D., M.S. {Ophth.) Describes 
irrent ophthalmic drugs and their effective therapeutic 
plication. New section outlines treatment from a 


sease-classified viewpoint. New chapters on adhesives, 
ythelminthic therapy. 1970. 570 pp., 304 illus. $29.50. 


ew Volume II! STEREOSCOPIC MANUAL OF THE 
CULAR FUNDUS IN LOCAL AND SYSTEMIC DIS- 
ASE. By Frederick C. Blodi, M.D.; Lee Allen; and Ogden 
razier. Totally new series of fundus photographs, case 
stories, and fluorescein angiograms can help you diag- 
»se, evaluate and follow fundus lesions. 1970. 147 pp., 
19 illus., 112 stereoscopic views in full color on 15 
iew-Master [R] reels, and a compact viewer. $39.50. 


ew 2-Volume Atlas! STEREOSCOPIC ATLAS OF 
LIT-LAMP BIOMICROSCOPY. By Alson E. Braley, 
'D.; Robert C. Watzke, M.D., Lee Allen; and Ogden 
razier. View structures and conditions of the living eye 
st as you see them in slit-lamp examination; 210 
H-color stereo views realistically depict disease condi- 
ons in every major part of the eye. October, 1970. 255 
3., 213 illus., 210 stereoscopic views in full color on 30 
jew-Master {R} reels, and a compact viewer. $79.50. 


Only YOU can determine, 
after careful cover-to-cover ex- 
THE amination, whether a particu- 
lar book can benefit you in 
MOSBY your practice. Therefore, each 
book listed here may 
ordered on 30-day approval. If 
any book does not live up to 
your expectations, merely 
return it to The C. Y. Mosby 
Company for full credit or 
refund within 30 days after 
date of shipment. 


SUARANTEE OF 
SATISFACTION 





EASES: A Funduscopic and Angiographic Presentation. 
By J. Donald M. Gass, M.D. Full-color stereo views 
demonstrate choroidal diseases; macular manifestations of 
specific diseases such as retinal vascular disease; neoplastic 
disorders; vitreous abnormalities. November, 1970. 244 
pp., 498 illus., 105 stereoscopic views (90 in color) on 15 
View-Master (R) reels, and a compact viewer. $48.50. 


@ ew! OCULOPLASTIC SURGERY: A Compendium of 


Principles and Techniques. By Byron Smith, M.D., and 
Thomas D. Cherubini, M.D. Drawings by Shirley Baty. 
Accurate drawings and step-by-step description portray 
principles and effective techniques for 37 ophthalmic 
plastic surgery procedures. October, 1970. 167 pp., 275 
illus., 3 photographs. $18.50. 


O vew: SYMPOSIUM ON STRABISMUS, Transactions of 


the New Orleans Academy of Ophthaimology. Seven 
distinguished ophthalmologists discuss such topics as a 
simplified approach to strabismus diagnosis, surgical 
treatment of persistent squint, treatment of functional 
amblyopia, use of plastics and adhesives in strabismus 
surgery. February, 1971. 439 pp., 254 illus. $34.50. 


New 2nd Edition! EYE SYMPTOMS IN BRAIN 
TUMORS. By Alfred Huber, M.D. Edited and transiated 
by Frederick C. Blodi, M.D. An unmatched correlation of 
ocular symptoms with the recognition and localization of 
brain tumors. Revised throughout. May, 1971. Approx. 
344 pp., 230 illus, About $28.50. 


@ vew Volume 111! ATLAS OF EXTERNAL DISEASES 


OF THE EYE: The Cornea and Sclera. By David D. 
Donaldson, M.D. Superb photos and full-color stereo 
views help you identify and diagnose congenital 
anomalies, dystrophies, iatrogenic disease, lacerations, 
foreign bodies, and many more ophthaimic conditions. 
July, 1971. Approx. 294 pp., 252 illus., 112 stereoscopic 
views on 16 View-Master [R} reels and a compact viewer. 
About $58.50. 


@ vew! SYMPOSIUM ON HORIZONTAL OCULAR DE- 


VIATIONS. Edited by Donelson R. Manley, M.D. With 15 
collaborators. Update your knowledge of current therapy 
and rationale in management of esodeviations and exade- 
viations. July, 1977. Approx. 256 pp., 169 illus, About 
$26.50. 


[C] Please send me complete information on subscribing to the 


Duke-Elder, SYSTEM OF OPHTHALMOLOGY Series. 


Please send on 30-day approval the book(s) whose 
number (s) I have circled below: 


1 Duke-Elder, Vol. V, OPHTHALMIC 
OPTICS & REFRACTION, $44.50 


2 Duke-Elder, Vel. XH, NEURO- 
OPHTHALMOLOGY, about $50.00 


3 Girard, CORNEAL CONTACT LENSES, 
$23.09 


§ Bralay, ef al, STEREOSCOPIC ATLAS 
m iii BIOMICROSCOPY, 


9 Gass, STEREOSCOPIC ATLAS OF 
MACULAR DISEASES, $48.50 

10 Smith-Cherubini, OCULOPLASTIC 
SURGERY, $18.50 

11 NOAO, SYMPOSIUM ON 
STRABISMUS, $34.50 

§ Shatier-Weiss, CONGENITAL & 12 Huber-Blodi, EYE SYMPTOMS IN 
PEDIATRIC GLAUCOMAS, $20.50 BRAIN TUMORS, about $28.50 

6 Havener, OCULAR PHARMACOLOGY, 13 Donaldson, ATLAS OF EXTERNAL 9 
$29.50 DISEASES OF THE EYE, Voi. Ilf,The 

7 Blodi-Allen-Frazier, STEREOSCOPIC Cornea and Sclera, about $58.50 
MANUAL OF THE OCULAR FUNDUS 14 Manley, SYMPOSIUM ON 
IN LOCAL & SYSTEMIC DISEASE, HORIZONTAL OCULAR DEVIATIONS, 
$39.50 about 526.50 


i 


4 Kolker-Hetherington, DIAGNOSIS & 
ae OF THE GLAUCOMAS, 


“Printed in U.S.A. 








~OCUMETER helps steroid 

solution stay sterile 
by eliminating a major 
cause of contamination 


—the eye dropper. 
Sterile, highly stable 


Ophthalmic Solution 


DECADRON® 
Phosphate 


(Dexamethasone Sodium 
Phosphate MSD) 
for mild acute iritis 
and conjunctivitis 


For prescribing information, 
SEE o aa please see next page. 
+ 











for mild acute iritis and conjunctivitis 





Sterile, highly stable 


Dphthalmic Solution 


DECADRON Phosphate 


‘Dexamethasone Sodium 
>hosphate MSD) 


SONTRAINDICATIONS: 
DECADRON and NeoDECADRON 
should not be used in the 
sresence of infectious tuberculous 
lesions of the eye, chickenpox, 
early acute herpes simplex, 
vaccinia, the early acute stages of 
most viral diseases of the cornea 
and conjunctiva, acute purulent 
untreated infections of the 
conjunctiva and lids, suspected 
ocular or aural fungal infection, 
perforated ear drum. Sensitivity 
to components is also a 
contraindication. 


PRECAUTIONS: DECADRON: Like 
all adrenal corticosteroids, may 
sometimes mask, activate, or 
enhance incipient infection. 
Whenever possibility of infection 
exists, suitable antibiotic agents 
or a steroid-antibiotic preparation 
(such as NeoDECADRON) should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled 

by other measures. 


Systemic side effects may occur 
with extensive use of steroids. 
Rarely, ocular herpes simplex has 
been reported in patients 
receiving adrenocortical steroids 
systemically or locally in the eye 
for other conditions. 


Not all steroid ophthalmic solutions 
stay sterile during the days and weeks of 
therapy. But this one is more apt to— 
Ophthalmic Solution DECADRON 
Phosphate (Dexamethasone Sodium 
Phosphate, MSD) in the OCUMETER*® 
eliminates a common source of contami- 
nation—the eye dropper. 

Uniform dosage, drop after drop 

Each drop of Ophthalmic Solution 
DECADRON Phosphate contains the 
same dosage of steroid. And, with a gentle 
squeeze, the OCUMETER measures out 
one drop at a time. So your patient 
can conveniently get the steroid dose you 


want her to have, wherever she is. 
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As with other corticosteroids, 
increased intraocular tension can 
follow extended local use (1-2 
weeks or more) of dexamethasone 
sodium phosphate. Since 
increased intraocular tension can 
lead to loss of vision, this 
possibility should be kept in mind 
and topical administration used 
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supervision, particularly in 
patients known to have glaucoma, 
or whose family history includes 
glaucoma. 


In those diseases causing thinning 
of the cornea, perforation has 
been known to have occurred with 
the use of topical steroids. 
Reports in the literature indicate 
that, rarely, protracted use of 
topical corticosteroids in the eye 
may be associated with the 
development of posterior 
subcapsular cataracts. Hereditary 
and degenerative eye diseases in 
general do not show any response 
to treatment with these 
preparations. 


Stubborn cases of anterior 
segment eye disease may require 
systemic adrenocortical hormone 
therapy. When the deeper ocular 
structures are involved, systemic 
therapy is necessary. 
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may be sensitive to one or 

more of the components of 
NeoDECADRON. If any reaction 
indicating sensitivity is observed, 
discontinue use. Sensitivity to 
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develop, especially when it is 
applied to abraded skin. Some 
reports in the current literature 
point to an increase in the number 
of persons sensitive to neomycin. 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible 
to the antibiotic, necessitating 
prompt medical attention for such 
new infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be 
used for extended periods during 
pregnancy. 
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Zeiss 
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and effective in 160 
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{4} Scarring stage, twenty days after light coagulation. 
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Leading ophthalmologists throughout the world 
have successfully used the Zeiss Light Coagu- 
lator since its introduction in 1957. It has 
proved to be the most reliable and versatile in- 
strument available for treatment of retinal de- 
tachment, tears, holes and tumors of the retina. 
in thousands of cases, not a single accident 
has been reported. 

The continuous spectral distribution of light 
emitted by the Xenon bulb is effec 
treatments independent of the pis 
present in the eye. Therefore, the instrurr : 
is especially well suited for treatment of dia- 
betic retinopathy. 

The surgeon is always in full control of the: 
coagulation process, and he can instantane- 
ously terminate or increase the light intensity. 
within a broad range of well-proportioned steps. 
The light energy remains constant indepen- 
dent of time and number of flashes. 

As reliable as it is effective, there is prac- 
tically no downtime. There is an abundance of 
technical literature and a wealth of informa- 
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Write or phone for details. Carl Zeiss, Inc. 
444 Fifth Avenue, New York, N.Y. 10018.(212) 
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Mueller Welt has 
The Edge 
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contact lens 
fitter, you're 
getting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 





In just three years, every new conceptin contact lens 
care has come from just one source ~ 
Flow Pharmaceuticals. 





the first hypertonic wetting solution. hy-FLOW6 . . 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film.” 


the first combination cleaning and storage solution, 
duo-FLOWa. .. the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 
porta-FLOWe... absolute cleaning and germicidal 
hydration in one simple leakproof, breakproof 
compact unit 


the first gel cleaner. d-FILMrm . the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 
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fe FLOW PHARMACEUTICALS, INC. 
1936 Commercial Street 
/ Palo Alto, Calif. 94303 
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contact lenses! 


*Mueller Welt's fully automated methods assure a prop 
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for constant comfort, superior safety, too! it's anothe 
Mueller Welt first! 
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“Which Ones Should | Use?" 
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Manufacturers and suppliers of high 
quality Ophthalmic Surgical Instru- 
ments including a range of micro in- 
struments. 


We shall be pleased to send a cata- . 
logue and price list on request. 


Why a Zeiss Slit Lamp? 
Because you get precisely what you pay for. 


Precisely means the high resolu- 
tion that has made Zeiss optics 
world-famous, and the precision 
operation that has made Zeiss en- 
gineering synonymous with crafts- 
manship. And, to make sure that 
the slit lamp you buy will be 
tailored precisely to you and your 
work, you can choose from a range 
of instruments and features un- 
matched by anyone. There's no 
reason all slit lamps should be 
alike (after all, all people aren't), 
so with Zeiss, even before you 
consider accessories, your choice 
is a wide one. For your conve- 
nience, we have: 


4 basic models—manual and 
motorized, step-wise and zoom. 
The step- -wise magnification sys- 
tem is from 6x to 40x (the widest 
ange of any slit lamp from any- 
“one), the zoom is 8x to 40x. They're 
called the SM/M, the PM/M, the 
PE/Es and, of course, the famous 
ePhoto-Slit Lamp, the ultimate in 


sophistication. Standard on the 
Photo-Slit Lamp, and available also 
on the other three models, is an 
extra-long working distance to 
facilitate surgical intervention. 


The unique Galilean observa- 
tion system—it allows the famous 
Zeiss beam-splitter {used on our 
Operation Microscopes) to be in- 
serted, letting you attach observa- 
tion tubes and still, cine, and 
television cameras—invaluable 

aids for consultation or teaching 
purposes—all operating directly 
through the optics of the micro- 
scope. And because it is telecen- 
tric, this system lets you work with 
eyes relaxed, focused on infinity, 
Sans strain. It quite literally means 
fewer headaches. 


The unusual depth of observa- 
tion—a result of the combination 
of the great depth of focus of the 
biomicroscope and the unmatched 
depth of the slit image. 





Slit Lamp PE/E with Hruby lens, fixation device, applanation tonometer, beamsplitter, observation tube and camera, | i 


High-eyepoint eyepieces —for 
physicians who must wear correc- 
tive lenses, these eyepieces offer 
the same wide field of view en- 
joyed by non-eyeglass wearers. 


Ease-of-handling—these light- 
in-weight instruments are easy to 
use on a refraction unit or a table, 


whether you're left- or right- 


handed, tall or short, or have any 
kind of special requirements. 
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For better vision, 


right after surgery 
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Temporary Cataract Glasses 





The only post-operative glasses available in a full range 
of powers, from + 8.00 to + 15.00, UNIKAT with its 
distinctive good looking frames, in sizes from 42 to 
48 mm. is the ideal solution to the problem of giving 
comfortable vision to the aphakic patient right after 
surgery, at a very economical cost. 


Bifocals $7.70. 
Single vision $6.60 


Price includes hard resin lenses, frame and case. 
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| AS a matter of fact, we will ; arrange to have one 
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performance qualities of Obrig/ MCLS's Auto Edged® 
contact lenses. 

Auto Edged® contact lenses truly represent 
one of the industry's most important technical- 
advances and the most near infallible method yet 
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you desire, is available by filling 
out the coupon. 
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standing by to let you in. 
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‘secrets of 1971. 
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salanced salt irrigating solution 


shysiologically balanced — unlike other external irrigating 
olutions EYE-STREAM is a balanced salt solution {cytophilic}, 
ontaining the seven principal ionic species found in the fluid: _ 
hat bathes internal ocular tissues. l aotar 
und it is ready-to-use— anytime and anywhere: office, - 

linic, emergency room, home. Just twist the cap, 

queeze the plastic dispenser bottle (one hand will do it), 
nnd EYE-STREAM goes to work. 
sssured sterility and stability —the EYE-STREAM solution 
ns contained in the bottle is sterile; preservative protects against 
ontamination after the bottle has been opened. 


his versatile ophthalmic irrigating solution 
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leans up after goniometry, tonometry, office surgery, 
ontact lens fitting and all without irritating delicate ocular tissue 


and for all intraocular surgical use... 
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HISTORICAL REVIEW OF OCULOGENITAL DISEASE 


Puriuirs Txyceson, M.D. 
San Francisco, California 


The term “oculogenital disease” as used in 
the ensuing historical review is limited to eye 
disease known to be produced, or probably 
produced, by ocular contamination with gen- 
ital discharges from local genital disease; it 
does not include oculogenital disease due to 
endogenous or intrauterine infections. -In 
this limited sense, the first type of oculogeni- 
tal disease to be recognized as a clinical en- 
tity was without doubt ophthalmia neonato- 
rum, a disease of the newborn known to 
have flourished in Greek and Roman times. 
The idea that this disease was dependent on 
the vaginal secretions of the mother was first 
postulated by Quellmaltz in 1750, and’ was 
‘ supported by Gibson in 1807, and by Mack- 
enzie in 1830.1 The oculogenital relationship 
was finally confirmed in 1841 when Piringer 
demonstrated dramatically that genital dis- 
charges were actually infective for the hu- 
man eye.? 

In 1879, Neisser! found the gonococcus in 
genital and conjunctival discharges, and for 
a time ophthalmia neonatorum was regarded 
as a strictly gonococcal disease. In 1881, 
when Credé? first introduced his method of 
prophylaxis with 2% silver nitrate, a third 
or more of the pregnant women in public 
hospitals in Europe were infected with gon- 
orrhea, and on the European continent gon- 
orrheal ophthalmia neonatorum was one of 
the principal causes of blindness. The dra- 


From the Francis J. Proctor Foundation for Re- 
search in Ophthalmology, and the Department of 
Ophthalmology, University of California, San 
Francisco. 

Reprint requests to Phillips Thygeson, M.D., De- 
* partment of Ophthalmology, University of Califor- 
nia Medical School, San Francisco 94122. 


975 


matic decrease in blindness that has resulted 
from the almost universal use of the Credé 
prophylaxis since then can be considered one 
of the great victories of scientific medicine. 


CHLAMYDIAL OCULOGENITAL DISEASE 


Inclusion conjunctivitis of the newborn— 
It was soon recognized that other maternal 
genital infections could also cause types of 
ophthalmia neonatorum. Among these was a 
distinct type of severe disease described by 
Morax? in 1903 which he called “conjonctivite 
amicrobienne.” This disease, from which no 
bacteria could be either cultivated or seen in 
smears or scrapings, was further defined by 
Stargardt,* by Heymann,’ and by Lindner® 
in 1909. In epithelial scrapings from in- 
fected conjunctivas, Heymann and Lindner 
found an abundance of cytoplasmic inclusion 
bodies similar to those that Halberstaedter 
and Prowazek? had found in trachoma in 
1907. Lindner? must be credited with de- 
scribing all of the essential features of this 
disease and with giving it its name, “Etn- 
schlussblennorrhoe,” or “inclusion blennor- 
rhea.” This term is still in use, although the 
commoner term today is inclusion conjuncti- 
vitis of the newborn. 

Probably as a result of the current “sexual 
revolution,” inclusion conjunctivitis is now 
the type of ophthalmia neonatorum seen 
most frequently in the United States. Its 
causal agent, Chlamydia oculogenitalis, is 
without doubt the commonest cause of non- 
gonococcal urethritis and cervicitis, and 
since the epidemiology of the chlamydial dis- 
ease is in every way comparable to that of 
the formerly prevalent gonococcal disease, 
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its extensive spread was inevitable. Only the 
consistent use of the Credé prophylaxis (sil- 
ver nitrate solution) or penicillin ointment is 
keeping gonorrheal ophthalmia neonatorum 
from showing a comparable increase in fre- 
quency. 

Although inclusion conjunctivitis of the 
newborn is a benign disease in the sense that 
visual loss has not been documented, it often 
appears as a purulent papillary conjunctivitis 
that can be confused clinically with gonor- 
rheal ophthalmia. Like the gonorrheal dis- 
ease, inclusion blennorrhea not infrequently 
develops psetdomembranes, and occasionally 
true membranes. Such cases develop con- 
junctival scars in every way comparable to 
those seen in gonorrheal pseudomembranous 
or membranous conjunctivitis, or in similar 
conjunctivitis produced by such other agents 
as adenovirus type 8 (epidemic keratocon- 
junctivitis). To suggest on the basis of such 
scars that inclusion blennorrhea is a “genital 
trachoma” has no validity whatever. Such a 
suggestion indicates inept clinical observa- 
tion, moreover, since such scars bear no re- 
semblance to the characteristic stellate scars 
of trachoma. It is equally fallacious to inter- 
pret the micropannus that slit-lamp examina- 
tion reveals in some cases of inclusion blen- 
norrhea as a sign of trachoma. It is in fact a 
nonspecific sign seen commonly in such con- 
ditions as vernal conjunctivitis, staphylococ- 
cic keratoconjunctivitis, and superior limbic 
keratoconjunctivitis and should only suggest 
trachoma if accompanied by stellate conjunc- 
tival scars, limbal follicles, or Herbert’s pe- 
ripheral! pits. 

Although inclusion conjunctivitis of the 
newborn is characteristically nonfollicular 
(due, no doubt, to the lack of lymphoid tis- 
sue in the infantile conjunctiva), follicles 
have been known to develop in untreated 
cases of more than a few months’ duration. 

Inclusion conjunctivitis of the adult— 
Both types of ophthalmia neonatorum (in- 
clusion conjunctivitis and  gonorrheal 
ophthalmia) were soon found to have their 
counterparts in the adult as a result of (1) 
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auto-inoculation from genital tract to eye by 
way of the fingers, or (2) hetero-inoculation 
by an infected sexual partner. The possibil- 
ity that genital secretions could contaminate 
public swimming pools was suggested as 
early as 1899 by Schultz,® and in the same 
year Fehr’ defined a swimming-bath entity 
which he called “endemische Bad Konjunk- 
tivitis,” as a follicular conjunctivitis distinct 
from trachoma. The gonococcus apparently 
does not survive in bath water: so far as we 
know, gonococcal swimming-pool conjunc- 
tivitis has never occurred. 

In 1913 Huntemtiller and Paderstein™ 
found the Halberstaedter-Prowazek inclu- 
sions in the cytoplasm of conjunctival cells 
of adults affected with the swimming-pool 
disease. They found also that this disease, 
like inclusion blennorrhea of the newborn 
and trachoma, could be transferred to mon- 
keys. Lindner soon uncovered additional evi- 
dence of a relationship between swimming- 
pool conjunctivitis and inclusion blennor- 
rhea, and in 1933, Morax?* included a dis- 
cussion of the nature of inclusion conjuncti- 
vitis of the adult when he wrote his classical 
monograph on “Les Conjonctivites Follicu- 
laires.” Calling it “acute follicular conjuncti- 
vitis, swimming-pool type,” Morax pointed 
out its benign nature and the clinical charac- 
teristics that differentiated it from acute tra- 
choma. (Parenthetically, it may be added 
here that the chlorination of swimming pools 
has eliminated the transfer of inclusion con- 
junctivitis by this route. Today most “swim- 
ming-pool conjunctivitis” is an adenovirus 
infection. ) 

Relation of inclusion conjunctivitis to tra- 
choma—Although some early observers con- 
fused inclusion conjunctivitis of the adult 
with trachoma because of the follicular hy- 
pertrophy and inclusions that characterize 
both diseases, it was soon made clear by 
Lindner,” and later by Thygeson,* and by 
Julianelle,*® that important clinical, epidemi- 
ologic, and laboratory differences separated 
the two entities. Among the characteristics 
of inclusion conjunctivitis of the adult not 
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Shared by trachoma are the following: (1) 
its self-limited, benign course; (2) its appar- 
ent dependence on a genitourinary source; 
(3) its ability to induce an acute or subacute 
follicular disease when transferred to ba- 
boons by tissue or exudate; and (4) its fail- 
ure to initiate a chain of eye-to-eye infec- 
tions. 

Professor Lindner wrote in 1949 that tra- 
choma and inclusion conjunctivitis were dis- 
tinct clinical entities, but that the agents of 


. the two diseases had a common ancestry. In 


his own words: 


Since infections of inclusion blennorrhea in the 

eyes of adults produce a conjunctivitis which re- 
sembles the first and second stages of true tra- 
choma, I formerly thought that the inclusion blen- 
norrhea of the newborn was real trachoma and con- 
cluded that there is a trachoma sui generis of the 
genital tract in both male and female. Further ob- 
servations have shown, however, that all cases of 
conjunctivitis caused by the genital inclusion virus 
take a mild course in comparison with real tra- 
choma. Not one case has yet developed serious con- 
sequences (pannus or trichiasis). 
In Lindner’s view, the genital agents had lost 
their ability to produce cicatrizing eye dis- 
ease by virtue of their adaptation to the geni- 
tal tract—a concept held currently to be 
valid. 

In this connection it 1s interesting to spec- 
ulate on the fate of the ocular gonococci in 
Egypt and the southern oases of North Af- 
rica that may in antiquity have had a genital 
host but are now transmitted only from eye 
to eye. Some immunologic and biochemical 
differences between these organisms and to- 
day’s genital gonococci have already been ob- 
served. 

With the cultivation of the trachoma 
agent, Chlamydia trachomatis, by T’ang and 
associates’® (1957), and with the cultivation 
subsequently of the agent of inclusion con- 
junctivitis by Jones and Smith*? (1959) and 
Hanna and associates#® (1960), sophisticated 
laboratory studies became possible. Unfor- 
tunately, the fact that the Chlamydiae pos- 
sessed a preponderance of group antigen 
over specific antigen prevented an immuno- 
logic differentiation of chlamydial strains. 
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As a result, the old “genital trachoma” the- 
ory was revived, particularly by Jones.?® The 
concept that a single chlamydial agent pro- 
duced a spectrum of diseases, varying from 
severe cicatrizing trachoma to benign 
ophthalmia neonatorum, gained tentative ac- 
ceptance, particularly among microbiologists. 
The theory was even broadened at one time 
to include lymphogranuloma venereum 
(LGV) in the disease spectrum. 

On the basis of clinical appearance, clini- 
cal course, and epidemiology, however, most 
ophthalmologists have maintained that the 
diseases caused by these related agents are 
separate and distinct. This contention has 
been supported by the fact that with only one 
possible exception, the follicular disease in 
monkeys has been acute or subacute when 
the strains were of genital origin, but mild 
and chronic when the strains were of ocular 
origin. The one possible exception is the dis- 
ease produced by the well-known BOUR 
strain which was isolated from an adult male 
mechanic in San Jose, California, and is 
known to produce a violent conjunctivitis in 
monkeys and apes of the type produced 
characteristically by genital strains. I diag- 
nosed the disease in this patient as acute tra- 
choma (Stage IIb) because of the presence 
of a micropannus at six weeks. The disease 
healed rapidly and completely on oral sulfon- 
amides without demonstrable conjunctival or 
corneal scars and without visual damage. 
There was no trachoma in the family, and no 
exposure to active trachoma or to any other 
type of conjunctivitis was uncovered among 
the patient’s contacts. Retrospectively, it 
seems almost certain that this patient had in- 
clusion conjunctivitis rather than trachoma, 
and that the erroneous diagnosis of trachoma 
was made because of my failure to realize at 
that time that in many cases of inclusion 
conjunctivitis in adults, micropannus devel- 
ops without any of the other classic signs of 
trachoma stich as gross pannus, trichiasis, 


Herberts pits, etc. The BOUR strain has 


recently been typed as a genital strain by Al- 
exander, Wang, and Grayston.” 
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Additional support of the “separate dis- 
‘eases” concept has come from studies in Cal- 
ifornia?+?* which have shown that genital 
strains from inclusion conjunctivitis of the 
newborn inoculated into one eye of a blind 
human volunteer, and a single ocular strain 
from trachoma inoculated into the other eye, 
produced distinctly different disease entities 
in the two eyes. In the same volunteer, re- 
peated inoculations made with two genital 
strains from inclusion conjunctivitis of the 
newborn produced a self-limited conjuncti- 
vitis unlike trachoma. The same two strains 
also produced a clinical entity resembling in- 
clusion conjunctivitis in more than 80 volun- 
teers (prisoners). In spite of the fact that 
the inoculated volunteers were not isolated, 
no spread to other prisoners occurred, and 
no disease that could be diagnosed as tra- 
choma developed. 

Finally, the recent studies of Wang and 
Grayston” in Seattle have shown that by im- 
munofluorescent staining the chlamydial 
ocular strains (from trachoma) can be di- 
vided into three groups: A, B, and C; the 
genital strains into three other groups: D, E, 
and F; and lymphogranuloma venereum 
(LGV) strains into two groups. It seems 
likely that a modification of Rake’s* classifi- 
cation of the three types of Chlamydiae that 
produce conjunctivitis—Chlamydia tracho- 
matis, Chlamydia oculogenitalis, and Chla- 
mydia lymphogranulomatis—will soon be 
generally accepted. 

Lymphogranuloma venereum*>—It has 
been known for some time that the chlamy- 
dial agent of LGV can produce two types of 
oculogenital disease. The first is an exoge- 
nous keratoconjunctivitis with preauricular 
adenopathy and lymphedema of the eyelids 
(a type of oculoglandular disease).#* The 
second is an endogenous ocular disease con- 
sisting of a sclerocorneal granuloma, epi- 
scleritis, or scleritis, and it will not be consid- 
ered in this review. 

LGV keratoconjunctivitis is a well-docu- 
mented, distinct clinical entity that can 
cause blindness. 


It is characterized by. 


e 
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grossly visible preauricular adenopathy (thé 
bubo), and by lymph blockage and resultant 
elephantiasis of the eyelids resembling the 
esthioméne of the female genitalia. Although 
LGV was at one time fairly common in the 
United States, it had become almost extinct 
until revived by military personnel returning 
from Vietnam. So far, however, none of the 
military cases has shown ocular lesions, Al- 
though endogenous transmission to the eye 
from genital LGV is rare, we must expect 
that a few such cases will soon be reported ; 
and in view of the current “sexual revolu- 
tion,’ there is even more likelihood that 
cases arising from exogenous transmission, 
either autogenously or heterogenously from 
genital tract to eye, will soon be encountered. 
Furthermore, in view of the fact that severe 
proctitis is a common feature of the venereal 
disease, it seems likely that ocular LGV le- 
sions will in time be encountered among 
“gay liberation” groups. 

In the past a number of accidental ocular 
infections with the chlamydial agents of 
LGV have occurred in laboratory workers, 
particularly among technicians performing 
intranasal inoculations of the agent in mice. 
Since accidental infections with the tra- 
choma agent and with various psittacosis 
strains have been seen recently among labo- 
ratory workers in the United States, it seems 
likely that our renewed interest in LGV will 
sooner or later lead once more to accidental 
ocular LGV infections; 

Ocular LGV should be suspected in any 
case of severe keratoconjunctivitis in a sub- 
ject with cicatrizing genital disease, particu- 
larly if there is bubo formation. An almost 
certain clinical diagnosis of ocular LGV can 
be made if the conjunctivitis has associated 
lymph-vessel blockage and eyelid elephantia- 
sis. Differentiation of LGV infection from 
the inclusion conjunctivitis or trachoma type 
of chlamydial infection can be made by one 
or more of the following simple laboratory 
tests: (1) demonstration of a positive Frei 


skin test (rarely positive in trachoma or in~. 


clusion conjunctivitis), (2) demonstration of 


net 
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“Inclusions in monocytes rather than in ep- 
ithelial cells, (3) demonstration of a high ti- 
ter of complement-fixing LGV antibody in 
the blood, and (4) cultivation of the agent in 
the yolk sac of the developing chick embryo. 
Further laboratory studies could well include 
(5) direct transfer of conjunctival scrapings 
to the mouse brain (LGV agent alone of the 
three Chlamydiae is lethal for the mouse), 
and (6) examination of the patient’s serum 
for specific LGV antibody by the newly de- 
scribed immunofluorescence method. 

Chlamydial infections in animals and birds 
that may cause ocular or oculogenstal disease 
——It is now established that among the 
agents collectively labeled Chlamydia psit- 
taci, the one that causes psittacosis in para- 
keets can induce a severe follicular kerato- 
conjunctivitis in humans that is quite resis- 
tant to therapy, cure requiring long-contin- 
ued treatment with oral tetracycline.27 While 
working with a parakeet strain, a laboratory 
technician developed a follicular disease with 
extraordinarily severe corneal lesions. There 
was no genital connection and no sys- 
temic disease, but the parakeet strain was 
isolated repeatedly from the ocular se- 
cretions. We know, also, of three household 
epidemics of follicular conjunctivitis that oc- 
curred in families with recently acquired 
parakeets. Unfortunately, these minor epi- 
demics could not be studied either microbio- 
logically or epidemiologically, but it is 
known that clinical psittacosis did not de- 
velop in any of the cases. In the literature 
there are numerous examples of household 
epidemics of chlamydial systemic disease 
(principally pneumonitis} that have occurred 
after the introduction of infected psittacine 
birds, but none of the observers has men- 
tioned the simultaneous occurrence of any 
ocular disease.?%?? 

It has also been established that the chla- 
mydial agent responsible for feline pneu- 
monitis is capable of producing severe folli- 
cular keratoconjunctivitis in the human as 
well as in the cat. The single reported human 
case of this disease,*° which responded rapidly 
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to tetracycline therapy, could have been con- 
fused clinically with adult inclusion conjunc- 
tivitis. Since the subject came from a “hippie 
commune,” a genital source was suspected. 
There was no evidence of genital infection, 
however, and two cats infected with pneu- 
monitis and conjunctivitis were apparently 
the source of the human infection. 

Much confusion still reigns concerning 
the interrelationships of the large group of 
agents that are all generally known at this 
time as Chlamydia psittaci, The term “psitta- 
cosis” is applied to the human chlarnydial 
disease acquired from birds, and also to the 
chlamydial disease in the psittacine birds 
themselves (parrots, parakeets, cockatoos, 
etc.). But the term “ornithosis” is applied to 
disease caused by members of this same 
group when it occurs in all other types of do- 
mestic and wild birds. 

In addition to these various bird infec- 
tions, there are a variety of chlamydial infec- 
tions in animals (as for example, the sheep, 
the goat, the guinea pig, and the mouse), and 
the interrelationships of all of these agents 
are still confused since they have not yet 
been typed biologically or immunologically. 
It can be said, however, that certain of these 
agents seem to affect both the eyes and geni- 
tal tracts of the animals concerned. The fe- 
line pneumonitis agent, for example, has 
been found by Cello% to infect both the cer- 
vix of the cat and the eyes of newborn kit- 
tens. Both genital and ocular chlamydial in- 
fections also occur in the goat. Ovine abor- 
tion disease is of course a genital tract infec- 
tion, but the ocular connection is not clear. 
Contrarily, the agent of guinea pig inclusion 
conjunctivitis is known to cause conjunctivi- 
tis,5* sometimes with pannus, but genital in- 
fection has not been proven despite the fact 
that the disease affects newborn guinea pigs. 
It seems very likely, however, that the inclu- 
sion conjunctivitis of the newborn guinea 
pig will turn out to be a natural animal 
model of inclusion conjunctivitis of the new- 
born human. 

All of these interrelationships—animal 
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and human, eye and genital tract—have sug- 
gested the interesting possibility that tra- 
choma itself, particularly when sporadic, 
may sometimes be the result of unusual geni- 
tal tract-to-eye transfer. Although it has 
been possible to infect the cervix of the ba- 
boon with trachoma material,®* there is as yet 

no record of any such experimental or natu- 
~ ral transfer to the human genital tract. Epi- 
demiologists currently accept only eye-to-eye 
transmission in trachoma. 

Reiters disease—-There is a much less 
firm foundation for assigning a causal role 
to a chlamydial agent in Reiter’s disease. 
This disease, with its characteristic triad of 
conjunctival, urethral, and joint signs,** cer- 
tainly deserves consideration as an oculoge- 
nital disease, and Ostler and associates will 
be considering it in detail in another paper in 
this series. It is sufficient to state here that 
although chlamydial strains have been re- 
covered from a considerable number of 
cases,°* and although an experimental simian 
disease model suggesting Reiter’s disease has 
been produced with one of these strains, the 
etiology of this interesting oculogenitalarti- 
cular disease has not yet been determined. 


OTHER TYPES OF OCULOGENITAL DISEASE 


Netsserian infection—Ophthalmia neo- 
natorum due to Neisseria gonorrhoeae is still 
the classic example of oculogenital disease. 
Unfortunately, both the newborn disease and 
the disease in the adult are on the increase in 
this country and the world over. It has been 
estimated that reported cases represent only 
a small fraction of all cases of genital gonor- 
rhea, and that as many as 1.5 million new 
cases are now occurring annually in the 
United States. World Health Organization 
statistics suggest that as many as 60 million 
new cases are occurring annually throughout 
the world. 

All cases of ophthalmia neonatorum (ex- 
cept mild irritation of the conjunctiva due to 
silver nitrate prophylaxis) should receive 
laboratory study. It is well known that N. 
gonorrhoeae can be seen in epithelial scrap- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1971 


ings prior to their appearance in the con- 
junctival exudate, and therefore, in addition 
to the exudate smear, epithelial scrapings 
should be a part of every laboratory exami- 
nation. 

In every case of adult neisserian ocular in- 
fection, N. intracellularis should also be sus- 
pected, since the eyes are frequently the por- 
tal of entry for epidemic meningitis. Cul- 
tural differentiation is thus mandatory. Men- 
ingococcic ophthalmia neonatorum is un- 
known, however, so that the diagnosis of go- 
norrheal ophthalmia neonatorum can be 
made with certainty if Neisseria are founc 
in conjunctival epithelial cells. 

No other Neisseria cause oculogenital dis- 
ease. Since only the gonococcus and menin- 
gococcus are epithelial parasites, the finding 
of Neisseria as parasites on epithelial cells ir 
epithelial scrapings limits the diagnostic pos- 
sibilities strictly to these two pathogens. 

Combined neisserian and chlamydial in- 
feciton—-Examples of concomitant infectior 
of the genital tract with Chlamydia anc 
Neisseria are common; it has been estimatec 
that Chlamydiae can be found in at least 
10% of acute gonorrheal urethritis cases 
Chlamydia and Neisseria are rarely founc 
together in gonococcal ophthalmia neonato- 
rum, however, and even more rarely in adul 
gonococcal conjunctivitis. Nevertheless, the 
possibility of this association emphasizes the 
imiportance of examining epithelial scraping: 
so that chlamydial inclusions can be recog 
nized. A case in point was that of a baby gir 
seen some years ago at the University oj 
Iowa Hospital. Although the baby’s mothe: 
had genital gonorrhea, it was inclusion con 
junctivitis that the baby developed on thi 
seventh day after birth. She had received thi 
customary 1% silver nitrate prophylaxis 
and this had apparently protected the con 
junctiva from gonococcal infection, but no 
from the chlamydial disease. Three week: 
later, however, the baby developed a gono: 
coccal vaginal infection, and this spread twe 
weeks later to the eyes. Both gonococci anc 


‘chlamydial inclusions could be seen simulta- 
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*neously in numerous microscopic fields of 
Giemsa-stained epithelial scrapings. Pre- 
sumably, persisting maternal estrogen had 
protected the baby’s vaginal epithelium dur- 
ing the first few weeks of life. When the ep- 
ithelium reverted to the normal infantile 
type, the gonococci, latent on the membrane, 
became invasive. 

Herpesvirus hominis 2 infection—Oculo- 
genital disease due to herpes simplex virus 
(HSV) type 2 infection of the female cervix 
is of increasing importance.*® Although very 
little is yet known about any special charac- 
teristics possessed by the ocular infection 
that is induced by genital strains, it does 
seem to have a special predilection for the 
retina of the newborn. Moreover, the exter- 
nal eye is apparently often the portal of en- 
try for the virus, even when it is the central 
nervous system that is affected. Much more 
is known about the nature of the genital in- 
fection itself. It is venereal in origin, and the 
cervix is the tissue most often affected. A 
necrotizing cervicitis has often been re- 
ported. Of special interest is the high corre- 
lation, reported by at least two observers, be- 
tween herpes-2 cervical infection and cervi- 
cal carcinoma. 

Further studies are needed to determine 
whether maternal antibodies to HSV type 1 
play any role in HSV type 2 infections of 
the newborn, or whether the two types are 
immunologically independent. 

Miscellaneous wnfections—It is now well 
known that in addition to Neisseria, Chlamy- 
dia, and HSV, other infectious agents found 
in the female genital tract may exceptionally 
infect the eyes of the newborn in passage 
through the birth canal. A wide variety of 
infectious and potentially infectious agents 
have been isolated from the female genital 
tract, and ophthalmia neonatorum due to 
such a variety of agents as Mimeae, Can- 
dida, and Mycoplasma have already been re- 
ported. Although all of these agents are 
probably transmitted occasionally to the 
adult eye, there are almost no reports of such 
transmissions in the literature. 
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A nine-year-old girl who came under my 
observation had been operated on repeatedly 
for strabismus, and her left bulbar conjunc- 
tiva had developed cystic changes and infold- 
ings postoperatively. She then developed a 
chronic purulent conjunctivitis with remis- 


‘sions and exacerbations from which, by 


smear and culture, numerous large Gram- 
positive rods were recovered. The organism 
was identified as the bacillus of Doderlein 
(Lactobacillus sp.), a normal inhabitant of 
the vagina. Although normally a saprophyte, 
it seemed to be opportunistically pathogenic 
for the damaged conjunctiva, and the num- 
ber of organisms present at any one time 
was found to parallel the severity of the con- 
junctivitis. Several times a cure seemed to 
have been achieved, and the Doderlein orga- 
nism could then no longer be seen in smears 
or grown in cultures. Relapses occurred, 
however, and with them the organism was 
again in evidence. Meanwhile, almost pure 
cultures of the organism were recovered 
from vaginal material, and finger-to-eye 
transmission was postulated. 

In view of the long incubation periods re- 
quired by verruca and molluscum contagio- 
sum, an ophthalmia neonatorum attributable 
to them would be likely to develop only after 
an unusually long postnatal interval. If such 
an ocular infection should occur, the genital 
relationship might well be overlooked. 

The common occurrence of Candida in va- 
ginal exudates, coupled with the common oc- 
currence of thrush in the infant’s mouth, 
would suggest that Candida ophthalmia neo- 
natorum would often occur. Cases of “ocular 
thrush” have been reported, but there have 
been remarkably few of them in view of the 
frequency of the oral infection. l 

It has long been considered likely that the 
protozoan parasite, Trichomonas vaginalis, a 
common cause of vaginitis, and a definite but 
infrequent cause of urethritis and prostatitis 
in the male, would ultimately be identified as 
a cause of ophthalmia neonatorum. In spite 
of many attempts, I never have found this 
parasite in a newborn with conjunctivitis, 
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but now a single case is soon to be reported 
by McGraw! of Syracuse. Probably other 
cases have been seen but not reported. 

Another parasite, the pubic louse (Phthi- 
rus pubis), has long been known to cause 
oculogenital disease in the adult, although as 
far as I know, no infestations of the eyes or 
genitalia of newborns have been reported. 
Involvement of the pubic hair, eyebrows, 
and eyelashes, with much irritation, charac- 
terizes the adult disease. The conjunctiva 
and cornea are not affected, but a severe 
marginal blepharitis, sometimes with secon- 
dary Staphylococcus aureus infection, can be 
very troublesome. In the San Francisco area, 
this parasitic infestation has become much 
more frequent in recent years and often ap- 
pears simultaneously with gonorrhea or chla- 
mydial disease. One patient in our series had 
a triple genital infection with N. gonor- 
rhoeae, Chlamydia oculogenitalis, and Phthi- 
rus pubis, and a double ocular infection with 
Chlamydia oculogenitalis and Phthirus pu- 
bis. 

Certainly there are many more oculogeni- 
tal diseases than was formerly believed. A 
review of the literature indicates that the 
genital tract, particularly the female genital 
tract, can be the site of a wide variety of in- 
fections caused by viruses, chlamydiae, my- 
coplasmas, bacteria, fungi, and protozoa. We 
know that a considerable number of these 
are capable of causing and have caused si- 
multaneous ocular disease. Table 1 lists the 
microorganisms that infect the human geni- 
tal tract and may be of ocular importance. 
The list is constantly growing, and it seems 
probable that some of the vaginal sapro- 
phytes, such as Doderlein’s bacillus (Lacto- 
bacillus sp.) are sometimes opportunistic 
pathogens and may produce conjunctival dis- 
ease; as described above, we have encoun- 
tered one example of the constant associa- 
tion of this organism with chronic conjuncti- 
vitis. Increasing sexual promiscuity, irregu- 
lar heterosexual practices, and homosexual- 
ity, moreover, have brought the oral flora 
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and the flora of the intestinal tract into the 
genital picture. 


DISCUSSION 


In recent years, the chlamydial type of 
oculogenital disease in the infant and adult 
has received major attention because of its 
increasing frequency. Throughout the world 
it is now probably the commonest of all the 
many known oculogenital infections. It can 
be stated with certainty, moreover, that the 
genital reservoir is large, and that localiza- 
tion in the eye is only a small part of the to- 
tal disease picture. Although an occasional 
eye-to-eye transmission has been seen (baby 
to nurse, baby to mother, baby to sister), 
there is no chain of eye-to-eye transmissions 
such as occurs in the related disease, tra- 
choma. The infection thus resembles lym- 
phogranuloma venereum, in which eye infec- 
tions are incidental to the genital disease. It 
is of interest that ophthalmia neonatorum 
due to Chlamydia lymphogranulomatis has 
yet to be reported. 

The recent attempt to revive the concept 
of genital trachoma, long ago abandoned by 
its originator, Lindner,®*’ can now be consid- 
ered a total failure and. unworthy of further 
consideration. The many biological markers 
(described by Lindner, Morax, Julianelle, 
Thygeson, Bietti, and others) that distin- 
guish the agent of inclusion conjunctivitis 
from Chlamydia trachomatis should have 
been sufficient to provide an unequivocal 
separation of the agents of these two related 
chlamydial diseases. Chief among these 
markers is the consistency with which Chla- 
mydia oculogenitalis induces acute or sub- 
acute conjunctivitis in simians, as opposed to 
the low-grade disease in simians that Chla- 
mydia trachomatis induces. Of equal impor- 
tance as a biological marker is the benign 
course of the chlamydial oculogenital disease 
as opposed to the often malignant course of 
the ocular disease, trachoma. Further evi- 
dence, if needed, has now been provided by 
immunologic typing methods which show a 
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TABLE 1 
MICROORGANISMS OF THE HUMAN GENITAL TRACT KNOWN TO BE 
POTENTIAL CAUSES OF GCULOGENITAL DISEASE 
Bacteria Fungi Viruses Spirochetes Chlamydiae Parasites 
Staphylococcus Candida species Herpesvirus Treponema. Chlamydia Phthirus 
species hominis 2 pallidum -` oculogenitalis pubis 
Streptococcus species Cytomegalo- Chlamydia lym- Trichom- 
virus phogranulomatis onas 
vaginalis 
Neisseria Varicella zoster Unclassified Fly larvae 
gonorrhoeae virus Chlamydia from 
Reiter’s disease Beetles 
Mycobacterium Verruca virus Moths 
tuberculosis 
Mycobacterium Molluscum 
leprae contagiosum 
virus 
Escherichia coli 


Proteus species 


Pseudomonas 
aeruginosa 


Hemophilus vaginalis 
Hemophilus ducreyi 


Calymmatobacterium 
granulomatis 
(granuloma inguinale) 


Mimeae species 


Bacteroides species 


clear separation between genital and ocular 
strains. 

Syphilis, rubella, toxoplasmosis, and cy- 
tomegalic inclusion disease are important 
types of oculogenital disease, but since all of 
them are intrauterine infections, they have 
been excluded from consideration in this dis- 
cussion. On the other hand, two factors 
would seem to predispose strongly to exter- 
nal ocular infection from an external genital 
source: (1) The normal and pathologic flora 
_of the female genital tract is often extraordi- 
narily abundant, and under exceptional cir- 
cumstances may draw on the flora of the oral 


cavity and rectum. (2) The mucous mem-. 
branes of the eye and genital tract are very 
much alike, both morphologically and in 
their susceptibility to disease. The possibility 
of contamination of the infant’s conjunctiva 
by a variety of agents during its passage 
through the birth canal would seem to be 
very likely indeed. The surprising thing, 
therefore, is the paucity of oculogenital dis- 
ease other than neisserian and chlamydial in 
either adults or newborns. For example, the 
current sexual freedom, particularly among 
the young, has resulted in an increase in in- 
clusion conjunctivitis, gonorrheal ophthal- 
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mia, and pubic louse infestation, but not in 
any other diseases; genital herpes, particu- 
larly of the cervix, which has resulted in 
some increase in herpes neonatorum, has not 
been responsible, so far as is known, for a 
single case of adult herpetic disease; and al- 
though cytomegalic inclusions have been 
found in cervical material, a cytomegalic 
keratoconjunctivitis has not yet been recog- 
nized. 


SUMMARY AND CONCLUSIONS 


1. The mucous membranes of the eye and 
genital tract are susceptible to many of the 
same pathogens, particularly Neisseria go- 
norrhoeae and Chlamydia oculogenitalis, the 
principal causes of oculogenital keratocon- 
junctivitis. 

2. A wide variety of protozoan, viral, my- 
coplasmal, bacterial, and fungal agents have 
been found in oculogenital disease, but only 
Neisseria, Chlamydia, and genital herpes vi- 
rus, type 2, are causing a significant amount 
of disease in the United States at the present 
time. 

3. In view of the recent reintroduction of 
lymphogranuloma venereum (LGV) into the 
United States by way of Vietnam war veter- 
ans, we should be on the alert for cases of 
LGV oculogenital disease so as to detect 
them early. No ocular cases have as yet been 
reported. 

4. The role of the Chlamydiae found in 
Reiter’s disease is still in question. It seems 
clear, however, that the syndrome is ordinar- 
ily precipitated by a venereally acquired ur- 
ethral infection, and that the commonly asso- 
ciated conjunctivitis, keratitis, and iritis 
should therefore be considered oculogenital 
in nature. 

5. Relaxed sexual standards and promis- 
cuity, particularly among the young, have led, 
in the United States and probably in Western 
Europe, to an increase in ophthalmia neona- 
torum due to both gonorrhea and inclusion 
disease, and to a still more striking increase 
in the number of adult cases. These are 
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spread by both autotransfer and heterotrans- 
fer from the genital tract to the eye, mainly 
by contaminated fingers. Chlorinated pools 
have removed the problem of swimming-pool 
transfer of inclusion conjunctivitis, and 
transfer by this route never was a problem 
in gonorrhea. The “swimming pool conjunc- 
tivitis” of modern days is almost exclusively 
an adenovirus infection. 

6. There is no convincing evidence to date 
that trachoma has a genital phase. The dis- 
ease is now sufficiently endemic in many 
parts of the United States to explain spo- 
radic cases on the basis of eye-to-eye trans- 
mission. 
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REITER’S SYNDROME 


H. Bruce Ostier,.M.D., CHANDLER R. Dawson, M.D., JULIUS SCHACHTER, P#.D., 
AND EPHRAIM P. ENGLEMaAN, M.D. 
San Francisco, California 


A syndrome charaçterized by a triad of 
recurring manifestations—nonbacterial ure- 
thritis, conjunctivitis or iridocyclitis, and 
polyarthritis—has been termed Reiter’s syn- 
drome in honor of Hans Reiter* who de- 
scribed it as he saw it in a young German 
officer in 1916. Nearly a century earlier 
(1818) it had been described by Sir Benja- 
min Brodie,? and later by Fournier? (1868) 
and Launois* (1899). Descriptive terms for 
the syndrome, as for example, “uropolyarth- 
ritis” and “conjunctival-urethral-synovial 
syndrome,” were adopted from time to time, 
but none of them became popular. Occasion- 
ally the disease is called the ‘“Fiessinger-Le- 
roy-Reiter syndrome” in honor of Fies- 
singer and Leroy® who also described it in 
1916, the same year that Reiter published his 
report. The first to write about it in the 
American literature were Bauer and Engle- 
man® (1942). 

Reiter’s syndrome usually follows a pre- 
disposing illness such as venereal urethritis 
(Harkness’) or dysentery (Paronin®); in 
Finland, for example, the disease developed 
in 0.2% of 150,000 people with bacillary 
dysentery. As a rule the first symptom is 
nonspecific urethritis, which is followed first 
by conjunctivitis, then by arthritis. In most 
cases the urethritis and conjunctivitis disap- 
pear within a few weeks, but the arthritis, 
commonly asymmetric, may persist for three 
months or more. Usually it is the large pe- 
ripheral joints that are affected, but sacroili- 
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itis, plantar fasciitis, tendonitis of Achilles 
tendon, or inflammation of the proximal in- 
terphalangeal joints may occur and may per- 
sist for many months. Characteristically, at 
irregular intervals of months or years, the 
principal manifestations of the disease recur, 
one or more at a time. Other manifestations 
are iridocyclitis, which usually develops first 
in a recurrence of the disease but is some- 
times the initial eye manifestation; kerato- 
derma blennorrhagica, which also develops 
late; and balanitis, which often occurs early 
in association with the urethritis. 

Reiter’s syndrome is widely distributed 
but affects Caucasians predominantly. There 
have been case reports from western Eu- 
rope, the United States, Africa, and the Pa- 
cific islands. Popert and Laird? estimated 
that the incidence was four to five times 
higher in European Caucasians with nongo- 
nococcal urethritis than in a comparable 
number of similarly affected Negroes. 

Over the five-year period 1965-69, and as 
part of a continuing study of oculogenital in- 
fections, we examined 23 patients with a his- 
tory of eye disease and a diagnosis of Reit- 
er’s syndrome. The following is a summary 
of our findings and-of the results of labora- 
tory studies, preceded by a four-year clinical 
history of one patient in the series. Repre- 
senting a case of classic Reiter’s syndrome, 
this patient had severe recurrent eye disease 
that was followed for-over two years. 


CASE REPORT 


This 27-year-old Caucasian man was first exam- 
ined by us on January 4, 1967. He complained of a 
red, painful right eye that had troubled him for a 
week. In May, 1966, he had had a severe attack of 
arthritis, described as “a painful red swelling of the 
right ankle,” with an associated hematuria and pyu- 
ria. There had been no previous eye complaint, how- 
ever. 

The eye was painful to touch or movement. 
There was a severe iridocyclitis with circumcorneal 
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precipitates (KP), and posterior synechiae. Treat- 
ment with topical corticosteroids and cycloplegics 
was begun, and the iridocyclitis gradually subsided 
in from two to three weeks. During this period 
there was a flare-up of the arthritis in the right 
ankle, which subsided in a few weeks. 

Two and one-half months later, iridocyclitis re- 
curred in the right eye and the patient complained 
of blurred vision and pain. When corticosteroids 
and cycloplegics were prescribed, the eye signs 
again gradually subsided over a few weeks’ time. 

During the next two months there were two ad- 
ditional attacks of acute iridocyclitis that responded 
to therapy. In one attack there was fever, but no 
further arthritis or urethritis occurred until Au- 
gust, 1967, when there was an episode of urethritis 
that persisted for several days. 

In January, 1968, there was another acute attack 
of iridocyclitis in the right eye, associated with an 
arthritis that affected the wrist and ankle and pro- 
duced low back pain. The patient had a temperature 
of 103°, pharyngitis, and episodes of vomiting. In 
February, 1968, acute iridocyclitis developed again 
in the right eye, and five days later in the left eye. 
Both eyes cleared up when treated with topical cor- 
ticosteroids and cycloplegics. 

In May, 1968, there was a recurrence of iridocy- 
clitis in the right eye, with flare, cells, and syn- 
echiae. During the attack, the vision was reduced to 
20/50, but it improved to 20/30 with therapy. Late 
in July there was an attack of arthritis in the wrist 
and ankle, but the eye was quiet. 

During 1969 the patient had three acute attacks 
of iridocyclitis. One attack was severe, responding 
to corticosteroids topically only after two and one- 
half months. There was also stiffness of the left 
ankle and index finger and of the right shoulder 
and foot. A second attack of arthritis, affecting the 
left ankle and foot and the right wrist, occurred 
some four months later. Since then the patient has 
been followed in another clinic. 


CLINICAL STUDIES 


All 23 patients in this series were diag- 
nosed as classical or probable Reiter’s syn- 
drome by the Rheumatic Disease Group of 
the University of California, San Francisco 
Medical Center, between January, 1965, and 
December, 1969. The eyes of each patient 
were examined by one or more of us, As de- 


‘fined by Engleman,’° the diagnostic criteria 


for classical Reiter’s syndrome are nonspe- 
cific urethritis, arthritis (principally of the 
large or weight-bearing joints), and con- 
junctivitis or iridocyclitis or both. A diagno- 
sis of probable Reiter’s syndrome is based 


” on the presence of any two of the classic triad 
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TABLE 1 
PATIENT AGE AT ONSET OF REITER’S SYNDROME 

(23 Cases) 

Age No. Cases 

11-20 5 

21—30 13 

31-40 3 

Over 40 2 


of manifestations. Keratoderma blennor- 
rhagica is considered diagnostically signifi- 
cant. 

Of the 23 patients, 22 were men. The in- 
terval between the onset of the earliest mani- 
festation of the disease and our examination 
varied: Seven were seen less than six 
months after onset; 10 were seen more than 
six months but less than five years after on- 
set; but in six, onset was more than five 
years before our initial examination. One of 
these last had had the first attack 33 years 
previously. The age at onset ranged from 11 
to 66 years, with the majority (18 of the 23) 
falling in the young adult group (19 to 32 
years). The mean age at onset was 25 years 
(Table 1). This is somewhat lower than re- 
ported by Oates and Csonka,“ in whose se- 
ries the mean age at onset was 32.3 years, 
but it is in line with Hancock’s™ series, the 
majority of whom were between 21 and 30 
years of age. 

The youngest patient in our series, the 11- 
year-old boy, had had recurrent iridocyclitis 
and nonspecific urethritis for one year. At 
the time of our examination, his eyes were 
apparently normal. The oldest, a 66-year-old 
man, had a papillary conjunctivitis and had 
had recurrent polyarthritis for one year. His 
first attack had been accompanied by nausea, 
vomiting, and diarrhea. 


EYE MANIFESTATIONS: FREQUENCY AS IN- 
ITIAL SIGN, TYPES, AND SEQUELAE 


In four of the 23 cases, the eye disease 
(conjunctivitis) preceded the other disease 
manifestations by at least two weeks; in five 
cases the eye disease (conjunctivitis or irido- 
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cyclitis) followed the onset of the other man- 
ifestations within two weeks; and in 10 cases 
the eye disease (conjunctivitis or iridocycli- 
tis) developed at least two weeks (and in one 
instance eight years) after the onset of the 
arthritis or urethritis. In four-cases the rela- 
tionship of the onset of the eye disease to the 
other manifestations could not be ascer- 
tained. Since the patients in this series were 
selected because they had eye disease, the 
frequency of eye disease as the initial mani- 
festation, or as one of the initial manifesta- 
tions, was inevitably somewhat higher in our 
series. In Harkness” patients, for example, 
urethritis was the presenting symptom in 
75%. 

The first eye manifestations were con- 
junctivitis and iridocyclitis in three patients, 
conjunctivitis only in 14, and iridocyclitis 
only in six (Table 2). Others have also 
found that the iridocyclitis tends to occur 
late in the first attack or during one of the 
recurrences and hence may not be seen by 
the first observer.* Keratitis was seen in 
eight cases, and in all but one case it was as- 
sociated with the conjunctivitis. 

Conjunchuiits—In eight cases the con- 
junctivitis was papillary in type, often with 
some mucopurulent discharge. One patient 
had a follicular conjunctivitis associated 
with a small, nontender, preauricular node. 
He also had micropannus, subepithelial infil- 
trates, and corneal staining, all located supe- 
riorly, and was at first diagnosed clinically as 
trachoma Stage J—ITa. 

Iridocychtis—For the most part, irido- 
cyclitis was nongranulomatous, with fine to 
medium-sized white KP, cells and flare, and 


TABLE 2 
INITIAL EYE DISEASE IN REITER’S SYNDROME 
(23 Cases) 

Lesion No. Cases 
Conjunctivitis only 14 
Iridocyclitis only . 6 
Conjunctivitis and 3 


iridocyclitis 
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in a few cases cells in the vitreous. Posteriom 


synechiae were occasionally seen. There 
were 10 patients with iridocyclitis, which in 
one instance was bilateral. 

Keratitis—-Corneal complications con- 
sisting of (1) punctate epithelial lesions, (2) 
central loss of corneal epithelium, or (3) 
subepithelial infiltrates were noted in eight 
cases. In all but one the keratitis was associ- 
ated with the conjunctivitis; the exception 
was a case with subepithelial opacities in 
which there was an associated iridocyclitis. 
The keratitis was similar to that described by 
Cimbal,** but occurred during the course of 
the conjunctivitis instead of after it, as was 
the case in Cimbal’s series. 

Sequelac—-In three patients there were 
posterior synechiae, severe enough in one 
case to be held responsible for a secondary 
glaucoma that developed. Subepithelial opac- 
ities persisted in one patient, and in nine 
cases there was still active eye disease when 
the patient was last seen. 


LABORATORY STUDIES 


All 23 patients were subjected to labora- 
tory study for the recovery of chlamydial 
agents. Scrapings of the upper tarsal con- 
junctiva, male urethra, and junctional ep- 
ithelium of the cervix were stained with 
Giemsa stain and by the fluorescent anti- 
body (FA) technique, and were inoculated 
on the yolk sac of embryonated hens’ eggs. 
Samples of throat swabbings, biopsied syno- 
vial membrane, and synovial fluid were also 
subjected to isolation attempts. Details of the 
techniques have been described by Schachter 
and associates>1¢ and by Dawson and 
Schachter.17 Serum from each patient was 
also collected for complement-fixation (CF) 
tests against the group-specific antigen for 
Chlamydiae. Some of these studies have been 
reported elsewhere.*® 

The distribution of CF tests (Table 3) 
shows that one-third of 21 patients (CF tests 
were not run on two patients in the series) 


had either significant rises in CF antibody ~ 


levels or levels of antibody high enough to be 
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TABLE 3 


DISTRIBUTION oF CF TESTS IN 23* PATIENTS 
WITH R#EITER’S SYNDROME 





Maximum No. l . 

CF Titer Patients CF Tests ` 
1:8 or less 14 Insignificant—67 % 
1:16 or more T . Significant—33% 


* Test not performed on two of the 23. 
+ Two of these patients had a fourfold or greater 
rise of titer on a second CF test. 


considered significant. All seven patients 
with elevated CF titers (positive at dilutions 
equal to or greater than 1:16) tested posi- 
tively to Giemsa or FA staining (three 
cases), or yielded the agent (three cases), or 
both (one case). This high yield of FA- or 
isolation-positive cases may have been due to 
the fact that extra smears and isolation spec- 
imens were taken from patients known to 
have elevated CF titers. The sera from five 
other patients were CF-negative, but agent 
was recovered on the yolk sac or was de- 
monstrable in scrapings. Eleven patients 
were CF-negative and did not yield the 
agent. Co 

A chlamydial agent was demonstrated in 
stained preparations or by isolation in 12 of 
the 23 patients (Table 4). The source of the 
material tested and the number of patients in 
whom agent was demonstrated are shown in 
Table 5. Although Giemsa staining was ap- 
parently more efficient than FA staining in 
demonstrating the agent, there was a ten- 
dency to examine the Giemsa-stained prepa- 
rations with special care when many inclu- 
sions had already been identified by FA 
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TABLE 4 


RELATION OF POSITIVE CF TITERS TO EVIDENCE 
OF CHLAMYDIAL INFECTION IN 23 PATIENTS 


WITH REITER’S SYNDROME 
| 


Laboratory Test 
oe ee «eet a 
FA or Giemsa Isolation Patients 
Staining of Agent 
Positive Positive 1:16 or more 1 
Positive Negative 1:16 or more 3 
Negative Positive 1:16o0rmore 3 
Positive Negative 1:8 or less 3 
Negative Positive 1:8 or less 2 
Negative Negative 1:16 or more 0 
Negative Negative 1i:8ornotdone 11 


staining. Cytological methods (Giemsa and 
FA staining) were better for demonstrating 
the agent in conjunctival and urethral mate- 
rial, and the isolation method was better for 
joint material. The yield from any one test 
was low, however, if considered in relation 
to the total number of tests performed. 
Among the 12 patients (52%) who 
showed some evidence of chlamydial infec- 
tion, the laboratory results were positive 
more frequently during disease episodes and 
often became negative during clinical remis- 
sions. Of the three tests (Tables 3 and 5), 
the CF test was positive most frequently 
(33%), the FA test less frequently (14%), 
and the isolation test least frequently 
(10%). However, no single test detected 


agent in all of the infected patients. 


DISCUSSION 


Although the urethritis of Reiter’s syn- 
drome has often been regarded as venereal 


TABLE 5 
PREVALENCE OF CHLAMYDIAL INFECTION IN 23 PATIENTS WITH REITER’S SYNDROME 


No. Positive/Total No. 


No. Positive/Total No. Tested 


Test Tests Performed (7 Positive) 
(% Positive) Eye Genital Tract. Joint Other Sites 
Giemsa stain 2/7 (29%) 0/3 (0%) 3/7 (43%) N.T.* N.T.* 
FA stain 10/80 (12.5%) 5/19 (26%) 3/18 (20%) 0/5 (0%) N.T* 
Isolation 14/133 (10.5%) 0/8 (0%) 


* N.T. =Not tested. - 


Ld 


1/22 (4.5%) 5/23 (22%) 2/11 (18%) 
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in origin, and although:some of our patients 
' had had episodes of gonorrhea or omne or 
more recent extramarital sexual contacts, the 
majority denied sexual exposure except to a 
marriage partner. In a few instances the dis- 
ease was ushered in by nausea and vomiting, 
with or without diarrhea. This corresponded 
to the cases described by Reiter,? Schitten- 
helm and Schlect,?® Paronin,®? and Noer.*° 

The precise role of the chlamydia isolated 
from Reiter’s syndrome in our study is not 
clear. It can only be said (1) that there was 
some association between the disease and 
positive CF titers to the Chlamydiae and (2) 
` that some of our cases yielded a chlamydia 
from joint, urethral, or conjunctival mate- 
. rial. As previously reported, when rabbits 
were injected intracamerally with a Reiter’s- 
associated agent, 100% developed uveitis 
and 15% developed arthritis. Conversely,” 
when the joints of other rabbits were in- 
jected with the same agent, 100% developed 
arthritis and 20% developed iridocyclitis. In 
the presently reported series of patients, 
there was evidence of a chlamydial agent in 
only 52%. It should be borne in mind, how- 
ever, that when the material for study was 
collected, many of the patients were taking, 
or had been taking, broad-spectrum antibiot- 
ics. 

Many factors have at one time or another 
been incriminated as causes of Reiter’s syn- 
drome, sometimes on the basis of substanti- 
ating evidence, sometimes as a matter of 
speculation only. The suspected causes in- 
clude T strains of mycoplasma,” an autoim- 


mune mechanism,** spirochetes,+***° an en- 


terococcus,?”? group A hemolytic streptococ- 
cus," an adenovirus,” and allergy.*® Perhaps 
there is more than one agent or factor playing 
a causal role in Reiter’s syndrome, or per- 
haps the disease is a common response to a 
variety of factors of which a chlamydia may 
be one. 

The conjunctivitis in Reiter’s syndrome is 
usually self-limited and requires no special 
therapy. The iridocyclitis usually responds 
gradually to standard therapy with topical 
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cycloplegics and corticosteroids. The kerati 
tis, although usually self-limited, may tempo- 


rarily be severely incapacitating. As for the ~ 


sequelae, the posterior synechiae were 
thought to be due to inadequate or too long 
delayed treatment of the iridocyclitis, and 
the subepithelial opacities were neither cen- 
trally located nor severe enough to constitute 
a problem. 

Since there was evidence of chlamydial in- 
fection in 52% of our cases, we recommend 
a full three-week course of systemic tetracy- 
cline (1.5 g daily), which is one of the stan- 
dard treatments for chlamydial eye infec- 
tions. Late in the disease this treatment has 
apparently had little or no effect, but we feel 
that when given early it has been of some 
value in speeding recovery from the urethri- 
tis. 


SUMMARY 


The eye findings in 23 cases of Reiter’s 
syndrome, the clinical history of a single 
case, and the results of laboratory study for 
the recovery of a chlamydial agent are re- 
ported. There are probably many etiologic 
agents or other factors responsible for Reit- 
er’s syndrome, and a chlamydial agent may 
very well be one of them. 
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OCULAR PENETRANCE OF CEPHALORIDINE AFTER 
SUBCONJUNCTIVAL INJECTION 


Tuomas B. Mort, M.D., Joun R. Crawrorp, M.D., AND 
SaMuEL D. McPuerson, JR., M.D. 
Durham, North Carolina 


The routine operative use of subconjuncti- - 


val injections of antibiotics has been advo- 
cated by many ophthalmic surgeons to pre- 
vent infection following intraocular surgery. 
Ampicillin administered preoperatively has 
been our drug of choice because of its rapid 
penetration into aqueous humor. In seeking 
an alternative antibiotic with a similar spec- 
trum of bacterial inhibition, cephaloridine 
was evaluated. Cephaloridine is a semisyn- 
thetic antibiotic derived from cephalosporin 
C which is not significantly bound to plasma 
proteins. Diffusion into body tissues is there- 
fore better than with many penicillins which 
are bound to plasma proteins.? The intraocu- 
lar penetration of cephaloridine administered 
intravenously and intramuscularly in human 
subjects has been demonstrated by Riley, 
Boyle, and Leopold,* and by Records.* How- 
ever, penetration into human aqueous humor 
after subconjunctival injection has not been 
reported prior to this time. 

It is the purpose of this paper to report 
studies of the ocular penetration of cephalo- 
ridine in man and rabbits after subconjuncti- 
val injection. 


MATERIALS AND METHODS 


Clinical studies—The 40 subjects used 
in the study were patients admitted for ocular 
surgery; 30 for cataract extraction and 10 
for retinal repair with drainage of subretinal 
fluid. All patients were given 50 mg of ce- 
phaloridine in 0.25 ml sterile distilled water, 
subconjunctivally. 

At cataract operation, cephaloridine was 


From the Department of Ophthalmology, School 
of Medicine, University of North Carolina, Chapel 
Hill and McPherson Hospital, Durham, North 
Carolina. 

Reprint requests to Samuel D. McPherson, Jr., 
M.D., 1110 West Main Street, Durham, North Car- 
olina 27701. 


injected subconjunctivally in the inferior 
cul-de-sac after eyelid and retrobulbar injec- 
tions for anesthesia. A conjunctival flap was 
reflected, a partial penetrating groove made, 
and sutures preplaced. The anterior chamber 
was entered through the dry, clean groove 
with a 27-gauge needle on a tuberculin sy- 
ringe, and a sample of aqueous humor was 
aspirated. 

At detachment operation, subconjunctival 
antibiotic was given after eyelid block and 
retrobulbar injection. When subretinal fluid 
was to be drained, the sclera was cleansed 
and dried at the site of puncture. Initial 
drops of fluid were not taken. Samples were 
taken as the fluid drained. 

Aqueous humor or subretinal fluid was 
used to saturate 6 mm diameter disks made 
of No. 40 Whatman filter paper. The disks 
were placed on human blood agar plates 
which had previously been seeded with a 24- 
hour trypticase-soy broth culture of nonhe- 
molytic coagulase-positive Staphylococcus 
aureus organisms. 

A control disk saturated with cephalori- 
dine in the concentration used for injection 
was prepared for each patient and placed on 
a similarly streaked plate. Each control and 
sample was prepared in duplicate. After in- 
cubation for 24 hours at 37°C, zones of inhi- 
bition were measured. Percent of control 
was calculated by dividing the average total 
diameter of inhibition of each sample, less 6 
mm, the disk diameter, by the average total 
diameter of inhibition of the control, less 6 
mm. . 

Animal studies—Australan White rab- 
bits, weighing two to three kg, were anes- 
thetized with intravenous sodium pentobar- 
bital, 25 mg/kg and antibiotic was injected 
subconjunctivally. After the appropriate 
time, the animal was reanesthetized and car- 
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Fig. 1 (Moll, Crawford, and McPherson). Aque- 
ous humor assay. Bacteriostatic activity in human 
aqueous humor after subconjunctival injection of 
cephaloridine. 


diac blood was drawn. The animal was then 
killed with intravenous sodium pentobarbi- 
tal. With a 5 mm diameter Castroviejo tre- 
phine, a nonpenetrating corneal incision 0.3 
mm deep was made and a lamellar keratec- 
tomy done. With a 27-gauge needle inserted 
through an intact area of cornea, aqueous 
humor was withdrawn. Vitreous humor was 
obtained with a 19-gauge needle inserted 
through sclera. The eye was then enucleated, 
leaving a long section of optic nerve intact. 
After the adventitia had been dissected from 
the nerve, a 1 mm section was removed. 
Each fluid was handled in the same man- 
ner as the human material; however, corneal 
assays were not done in duplicate. The tissue 
sections were also placed on seeded human 
blood agar plates and incubated. Percentage 
of control was calculated as in the human 
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Fig. 2 (Moll, Crawford, and McPherson). Sub- 
retinal fluid assay. Bacteriostatic activity in human 
subretinal fluid after subconjunctival injection of 
cephaloridine. 
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studies. The mode of assaying ocular tissues 
for antibiotic penetration used in this study 
was a modification of the disk tissue method 
described by Crawford.’ Three separate 
doses of cephaloridine were used: 50 mg, 
18.6 mg, and 1.8 mg. For each dose, the anti- 
biotic was dissolved in 0.25 ml of sterile wa- 
ter. The right eye was injected; but, both 
eyes were assayed for antibiotic activity. For 
each time interval and dose level, two rabbits 
were used. 


RESULTS 


Clinical studies—Percent of control was 
plotted on two scattergrams representing the 
aqueous assay (Fig. 1) and the subretinal 
fluid assay (Fig. 2). There was a lag period 
of approximately five minutes before antibi- 
otic activity was detectable in aqueous hu- 
mor. Although penetration was good, unifor- 
mity was not constant (Fig. 1). Three speci- 
mens of aqueous failed to show antibiotic ac- 
tivity ; two taken at less than five minutes and 
one at seven minutes. After seven minutes, 
all specimens demonstrated activity. Twenty- 
seven specimens were significantly positive. 

Subretinal fluid samples from all 10 pa- 
tients showed antibiotic activity (Fig. 2). No 
specimens were drawn sooner than 40 min- 
utes and none later than 150 minutes. 

No undue or prolonged subconjunctival 
reaction occurred in any of the patients and 
no hypersensitivity reactions were encoun- 
tered. 

Animal studies—When 50 mg of cephalo- 
ridine was injected in the right eye, antibi- 
otic activity was present in cornea, aqueous 
humor, and optic nerve of both the injected 
and uninjected eye. Antibiotic activity was 
also present in cardiac blood, but absent in 
vitreous humor (Fig. 3). When 18.6 mg of 
cephaloridine was given in the right eye, no 
antibiotic activity was detectable in the unin- 
jected eye or vitreous humor. However, anti- 
biotic penetrated the cornea, aqueous humor, 
and optic nerve of the injected eye and car- 
diac blood (Fig. 4). 

When 1.8 mg was injected, antibiotic pen- 
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Fic. 3 (Moll, Crawford, and McPherson). Assay after 50 mg subconjunctival cephaloridine injection was 
given, Average bacteriostatic activity in cornea, aqueous humor, optic nerve, and cardiac blood in rabbits 


after subconjunctival injection of cephaloridine. 


etrated only cornea and aqueous of the in- 
jected eye. Antibiotic activity was detectable 
in cornea at the one-half and the one-hour 
assays and in aqueous humor only at the one- 
half hour assay. 


CoMMENT 


The method described above for seeding 
plates and saturating filter paper disks con- 
sistently produced a zone of inhibition with a 
cephaloridine concentration of 2 pg/ml. 
This corresponds with the minimum concen- 
tration of cephalosporin, as reported by Er- 
icsson,® which must be obtained to produce a 
therapeutic effect when treating infections 
caused by “sensitive” organisms. It appears 
' then that where antibiotic penetration into 
the eye was demonstrated, a therapeutic con- 


centration was obtained. Thus, subconjunc- 
tival cephaloridine may be an effective pro- 
phylactic drug. 

The unexpectedly high blood levels and 
penetration into the uninjected eye of rabbits 
when 50 mg of cephaloridine was used made 
it necessary to reduce the dose. The 50 mg 
dose corresponded to the dose used in the 
human studies. The 18.6 mg and 18 mg 
doses were based on the human to rabbit eye 
weight ratio and the human to rabbit body 
weight ratio respectively.”* 

Ideally, antibiotic penetrance into human 
cornea, vitreous humor, and optic nerve 
could have been determined by assaying enu- 
cleated eyes. In two enucleated human eyes 
there was good penetration into cornea, 
aqueous humor, vitreous humor and optic 
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Fig. 4 (Moll, Crawford, and McPherson). Assay after 18.6 mg subconjunctival cephaloridine injection 
was given. Average bacteriostatic activity in cornea, aqueous humor, optic nerve, and cardiac blood in rabbits 


after subconjunctival injection of cephaloridine. 


nerve; but, the altered blood-ocular barrier 
of the diseased eye makes the results of such 
assays questionable. In several cataract pa- 
tients, venous blood was drawn 50 to 70 min- 
utes after subconjunctival injection of 50 mg 
of cephaloridine prior to cataract extraction. 
In all these subjects, antibiotic was detect- 
able using the disk method described above. 
Because of the unavailability of human eyes 
for extensive studies, it was necessary to ex- 
trapolate from animal studies. In rabbits, 
,18.6 mg was the lowest dose of cephaloridine 
that produced antibacterial activity in the pe- 
ripheral blood. With this dose, antibiotic was 
present in the cornea, aqueous humor, and 
optic nerve, but not vitreous humor. Thus, 
one can speculate that subconjunctivally ad- 
ministered cephaloridine penetrates human 
cornea and optic nerve in addition to aqueous 


q@ 
d 


humor. Penetration into human vitreous hu- 
mor is equivocal, 


SUMMARY 


Cephaloridine injected subconjunctivally 
penetrates human aqueous humor and sub- 
retinal fluid effectively. Extrapolation from 
animal and human data suggests that subcon- 
junctival cephaloridine also penetrates hu- 
man cornea and optic nerve. Cephaloridine is 
proposed as an alternative to ampicillin for 
prophylactic preoperative subconjunctival 
administration. 
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OPHTHALMIC MINIATURE 


And did you ever observe that there are two classes of patients in 
states, slaves and free men; and the slave doctors run about and cure the 
slaves or wait for them in the dispensaries—practitioners of this sort 
never talk to their patients individually, or lèt them talk about their own 
individual complaints? The slave doctor prescribes what mere experience 
suggests, as if he had exact knowledge ; and when he has given his orders, 
like a tyrant, he rushes off with equal assurance to some other servant who ` 
is ill; and so he relieves the master of the house of the care of his invalid 
slaves. But the other doctor, who is a free man, attends and practices upon 
free men; and. he carries his enquiries far back, and goes into the nature 

of the disorder; he enters into discourse with the patient and with his 
friends, and is at once getting information from’ the sick man, and also 
instructing him as far as he is able, and he will not prescribe for him until 
he has first convinced him; at last, when he has brought the patient more 
‘and more under his persuasive influences arid set him on the road to 
health; he attempts to effect a cure. Now which is the better way of pro- 


ceeding ina physician? | 


' The Dialogues of Plato 
Laws, book IV.. vol. 2 


EFFECT OF DIPHENYLHYDANTOIN ON DEXAMETHASONE SUPPRES- 


wr XION OF PLASMA CORTISOL IN PRIMARY OPEN-ANGLE GLAUCOMA 


THEODORE Krupin, M.D., Streven M. Popos, M.D., anp BERNARD BEcKER, M.D. 
Si. Louts, Missouri 


Patients with primary open-angle glau- 
coma were found to demonstrate the ex- 
pected reductions of plasma cortisol nine 
hours following the oral administration of 
dexamethasone.t However, some nonglau- 
comatous high responders to topical cortico- 
steroids (gg without field loss) failed to sup- 
press plasma cortisol (35% or more) when 
subjected to the same test. This suggested 
possible differences in sensitivity of the 
feedback system to oral dexamethasone in 
patients with glaucomatous field loss as com- 
pared to gg responders without field loss. 

Diphenylhydantoin (DPH) has been re- 
ported to prevent the reduction of plasma 
cortisol by oral dexamethasone.?'* This effect 
of DPH was readily confirmed in nonglau- 
comatous individuals, but patients with pri- 
mary open-angle glaucoma continued to 
demonstrate suppression of morning plasma 
cortisol levels nine hours after the oral ad- 
ministration of 1 mg of dexamethasone.* 
The continued reduction of plasma cortisol 
by dexamethasone in spite of DPH sug- 
gested the possibility of altered sensitivity to 
oral dexamethasone or to DPH in patients 
with glaucomatous damage to the optic 
nerve. Therefore, the effect of DPH admin- 
istration on reduction of plasma cortisol af- 
ter oral dexamethasone was studied in indi- 
viduals classified according to their intraocu- 
lar pressure response to topical corticoste- 
roids. 


MATERIALS AND METHODS 


Subjects for this study were patients of 
the Glaucoma Center, Washington University 





* From the Glaucoma Center, Department of Oph- 
thalmology, Washington University School of 
Medicine, St. Louis, Missouri. This study was sup- 
ported by NIH Grant EY 00336 from the National 
Eye Institute, Bethesda, Maryland. 

Reprint requests to Bernard Becker, M.D., De- 
partment of Ophthalmology, Washington Univer- 
sity School of Medicine, 660 South Euclid Avenue, 
St. Louis, Missouri 63110. 
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School of Medicine, who had been previously 
tested over a six-week period for intraocular 
pressure response to topical dexamethasone 
0.1%, one drop four times daily, administered 
to one eye selected at random. The intraocular 
pressure response was expressed as the ab- 
solute value of the applanation tonometer 
reading at six weeks or at the termination of 
the test (if 31 mmHg was exceeded before 
six weeks). Patients were classified according 
to their absolute intraocular pressure response 
as nn (< 20 mmHg), ng (20 to 31 mmHg), 
and gg (> 31 mmHg) with or without glau- 
comatous field loss.® 

Ten nn, 21 ng responders, 40 gg without 
field loss, and 27 primary open-angle glau- 
coma patients had dexamethasone plasma cor- 
tisol suppression testing before and after re- 
ceiving DPH, 100 mg orally three to four 
times a day for eight days. Plasma samples 
were obtained from fasting subjects at 8 A.M. 
on the initial day (8 a.M..). One mg of dexa- 
methasone was administered orally at 11 p.m. 
that night, and a second plasma sample was 
drawn at 8 a.m. the next morning (8 A.M.1). 
This allowed observation of the suppression 
ratio nine hours after dexamethasone (8 
A.M.;/8 AM.o).® Patients were either hospi- 
talized or remained in an ambulatory care 
unit overnight. Blood samples were collected 
in heparinized tubes which contained no ben- 
zyl alcohol preservative and were centrifuged 
within one hour. The plasma fraction was re- 
moved and stored frozen until analysis for 
free 11-hydroxycorticosteroids by the fluori- 
metric method of Mattingly.’ DPH blood 
levels were determined! and all patients in- 
cluded in the study had DPH levels greater 
than 1 mg%. All patients were questioned 
carefully about the use of drugs and all medi- 
cations were recorded. No patients were uti- 
lized in the present study who were receiving 
estrogens, barbiturates, or alcohol. 

All subjects underwent a three-hour oral 
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. TABLE 1 
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DEXAMETHASONE REDUCTION OF PLASMA CORTISOL IN UNTREATED 
AND DIPHENYLHYDANTOIN PRETREATED PATIENTS 


Plasma Cortisol (¢%) 


Classification No. Untreated Diphenylhydantoin 
Patients 
8 A.M.o* 8 A.Mat 8 A.M.o 8 AM. 
nn 10 26.04£1.5 8.50.9 -20.2+1.9 ` 22.6+1.0 
ng 21 24.8+1.3 8.340.9 |. 24.0+1.3 23.0+1.5 
Primary open-angle glaucoma 27 22.8228 55 7.01.0 21.9+1.4 11.6Ł1.1 
gg without field loss 40 20:28 6.5+0.5 24.8+0.9 16.9+1.4 


* 8 A.M. is initial plasma cortisol (mean+S.E.M.). 


t 8 A.M. is plasma cortisol (mean S.E.M.) nine hours after ora] dexamethasone, 1 mg. 


glucose tolerance test. Pisni glucose was 
determined in the fasting state and then at 
one, two, and three hours after the ingestion 
of 1 g/kg glucose. The fasting one-, two-, and 
three-hour plasma glucose values were sum- 
mated and the test considered positive if the 
sum was 600 mg% or more.? - 

All subjects also had Goldmann visual 
fields and ophthalmoscopic determination of 
- the cup/disk (C/D) diameter ratio.1°7* 


RESULTS 
Comparison of nn, ng, gg, and primary 


open-angle glaucoma populations revealed no 
significant differences in initial baseline levels 


of 8 A.M.o plasma cortisol (Table 1). In addi- 


'. tion, all patients (except two gg responders 


. - without field loss) demonstrated similar re- 


duction of plasma cortisol nine hours after 
1 mg of dexamethasone (Fig. 1). Further- 
more, 8 A.M.o plasma cortisol levels were not 
altered by DPH and remained statistically 
similar in the four groups (Table 1). DPH 
administration effectively blocked the dexa- 
methasone effect on plasma cortisol in the nn 
and ng populations. Since nn and ng patients 
did not differ statistically in 8 A.M. or 8 A.M. 
plasma cortisol levels for untreated or DPH 
pretreated suppression testing, the two 
groups were combined for further analysis. 
The distributions for untreated and DPH 
pretreated plasma cortisol suppression ratios 
for the nn-ng group were compared with 
those for primary open-angle glaucoma pa- 


tients as well as the gg group without field 
loss (Fi ig. 1). The untreated dexamethasone 
suppression ratio (8 A4.M.;/8 AM.,.) for the 
31 nn plus ng patients was 0.33 = 0.02 
(mean + S.E.M.) compared to 1.08 + 0.07 


for DPH pretreated testing. However, for 


the patients with ‘primary open-angle glau- 
coma, the untreated dexamethasone suppres- 
sion ratio was 0.29 + 0.03 compared to 0.53 


- + 0.04 after DPH pretreatment. If 25% or 


more reduction (suppression ratio < 0.75) 


was used as a criterion of response for DPH 
pretreatment-dexamethasone 


suppression 
then only two (6%) of 31 nn-ng individuals 
fell into this category while 24 (89%) of 27 
primary open-angle glaucoma patients re- 
sponded to this degree (Table 2). This differ-. 
ence in response proved highly significant 
(p < 0.001). 

The gg individuals without field loss dem- 
onstrated a wide range of response to DPH- 
pretreated dexamethasone suppression test- 
ing. A cumulative frequency plot of this 
group showed a deviation from a straight 
line, suggesting more than one gaussian pop- 
ulation. The break occurred at a suppression 
ratio of approximately 0.75. A DPH-dexa+ 
methasone suppression ratio of 0.75 or less, 


‘which was found in 89% of patients with 


primary open-angle glaucoma and only 6% 
of the nn-ng group, occurred in 55% of the 
gg population without field loss (Table 2). 
Separating the gg patients without field 
loss into two groups—those with DPH pre- 
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Fig. 1 (Krupin, Podos, and Becker), Dexamethasone suppression of plasma cortisol in untreated and 


diphenylhydantoin pretreated patients. 


treated suppression ratios of 0.75 or less and 
those with ratios of over 0.75—-produced two 
populations each of which was distributed in 
gaussian fashion. These two groups of gg 


TABLE 2 


TOPICAL CORTICOSTEROID RESPONSE AND DPH 
PRETREATED DEXAMETHASONE REDUCTION 
OF PLASMA CORTISOL* 


. Plasma Cortisol 
Classification 


8 A.M.1/8 A.M.o<0.75 


nn and ng 2/31 (6%) 
Primary open-angle glaucoma 24/27 (89%) 
gg without field loss 22/40 (55%) 


* DPH 100 mg orally three to four times a day for 
eight days prior to oral dexamethasone 1 mg nine- 
hour suppression testing. 
® 


+ 


patients did not differ in their responses to 
topical corticosteroids, age, race, or sex. 
However, a comparison with the nn-ng and 
primary open-angle glaucoma categories 
with regard to C/D diameter ratio and glu- 
cose tolerance testing proved of considerable 
interest (Table 3). The gg individuals with- 


out field loss with DPH pretreatment sup- 


pression ratios over 0.75 resembled the nn- 
ng individuals not only in their DPH-dexa- 
methasone response of plasma cortisol but 
also in the lower prevalences of C/D ratios 
over 0.3 and of positive glucose tolerance 
tests (sum of 600 mg% or more). The gg 
group with DPH pretreated suppression ra- 
tios of 0.75 or less resembled more closely 
the primary open-angle glaucoma patients, 
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TABLE 3 ~ 
COMPARISON OF PATIENT GROUPS 
DPH-Dexamethasone l g 
; : : C/D Ratio Positive Glucose 
Classification Suppression Ratio” 
(enn eS VE) >0.3 See Test} 

no-ng 1.08 +0.07 16/62 (26%) 2/31 (6%) 
Primary open-angle glaucoma 0.53+0.04 46/54 (85%) 5/27 (18%) 
Total gg without field loss 0.68 +0.05 40/80 (50%) 8/40 20%) 

DPH-dexamethasone suppression ratio >0.75 1.00+0.03 10/36 (28%) 1/18 (6%) 

DPH-dexamethasone suppression ratio <0.75 0.434+0.04 30/44 (68%) 7/22 (32%) 





* DPH 100 mg orally three to four times a day for eight days prior to oral dexamethasone 1 mg nine hour 
suppression testing. Suppression ratio is 8 A.M.1/8 A.M.o. l 
f Sum of the fasting and one-, two-, and three-hour plasma glucose levels after glucose 1 g/kg body weight, 


600 mg% or more. 


not only in the failure of DPH to alter dexa- 
methasone suppression of plasma cortisol, 
but also in having remarkably high preva- 
lences of C/D ratios over 0.3 (in spite of the 
absence of field loss) and of positive glucose 
tolerance tests. 

The serum DPH levels were statistically 
similar in the four categories of patients: nn 
1.5 + 04 (mean mg% + S.E.M.); ng 1.6 
+ 0.2; gg without field loss 1.5 = 0.1; and 
primary open-angle glaucoma 1.5 = 0.1. The 
level was also similar in the two groups of gg 
patients without field loss. 


DISCUSSION 


The phenotypes established by intraocular 
pressure response to topical corticosteroid 
testing are valuable in studying the inheri- 
tance in glaucoma and in identifying individ- 
uals to be followed for possible development 
of the overt disease* High responders to 
topical corticosteroids without field loss and 
patients with primary open-angle glaucoma 
resemble one another in their response to 
topical corticosteroids," in the prevalence of 
C/D ratios over 0.3," and in the high inci- 
dence of positive glucose tolerance tests.? A 
major difference besides the visual field de- 
fect between individuals classified as gg 
= without field loss and primary open-angle 
glaucoma patients is the failure of approxi- 
mately 20% of the gg group without field 
loss to demonstrate significant suppression 


of plasma cortisol by oral dexamethasone (1 
mg). 

The DPH-dexamethasone suppression 
test demonstrates a marked difference be- 
tween nn-ng individuals and patients with 
primary open-angle glaucoma and field loss. 
The test also divides the gg population with- 
out field loss into two categories, one resem- 
bling primary open-angle glaucoma patients 
and another the nn-ng population. The simi- 
larities include not only the DPH pretreated 
dexamethasone suppression of plasma corti- 
sol, but also the prevalence of C/D ratios 
over 0.3 and of positive glucose tolerance 
tests (Table 3). It is tempting to speculate 
that the gg individuals without field loss who 
continue to suppress after DPH are those 
prone to develop glaucomatous field loss, 
while nonsuppression either before or after 
DPH may be a more favorable prognostic 
sign. Since the prevalence of gg responsive- 
ness in the St. Louis population is approxi- 
mately 5-6%, one might estimate that ap- 
proximately half of these (i.e, 2.5-3.0% of 
the population) are capable of developing 
glaucomatous field loss. 

In nn-ng responders (94-95% of the pop- 
ulation), DPH prevents the depression of 
plasma cortisol which follows the oral ad- 
ministration of 1 mg of dexamethasone.*? 
The mechanism of this action of DPH is not 
established at present. The effect of DPH 
can be overcome if larger doses of dexa- 
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the clearance of labeled cortisol,** may block 
the pituitary release of adrenocorticotropic 
hormone,*> and interferes with the hypo- 
thalamic-pituitary system.2® DPH inhibits 
sodium-potassium ATPase of nervous tis- 
sue?’ and exerts a stabilizing influence on ex- 
citable membranes by decreasing intracellular 
sodium concentration.12 DPH does not ap- 
pear to alter gastrointestinal absorption of 
dexamethasone. It has been suggested that 
DPH accelerates the hepatic conjugation and 
biliary excretion of dexamethasone leading 
to lower blood levels of free dexamethasone 
and thus less depression of the hypotha- 
lamic-pituitary control of plasma cortisol.*® 
The present finding of continued dexameth- 
asone suppression of plasma cortisol even 
after DPH pretreatment in patients with 
primary open-angle glaucoma and in many 
gg responders without field loss suggests 
that glaucoma patients either have a suppres- 


sion mechanism more sensitive to lower. 


blood levels of free dexamethasone or a hy- 
pothalamic-pituitary feedback system that is 
resistant to the effects of DPH. Inherited 
differences in the handling or effects of dex- 
amethasone and/or DPH are distinct possi- 
bilities. These and other hypotheses as to the 
mechanism of this difference between glau- 
comatous and nonglaucomatous patients re- 
quire further experimental study. 


SUMMARY 


The suppression of plasma cortisol which 
follows oral administration of dexametha- 
sone, 1 mg, was evaluated before and after 
one week of diphenylhydantoin (DPH) pre- 
treatment in 98 patients. All individuals had 
been classified as to their intraocular pres- 
gure response to topical corticosteroids and 
as to the presence of glaucomatous loss of 
visual field. DPH prevented the dexametha- 
sone reduction of plasma cortisol in 94% of 
the nn and ng responders to topical cortico- 
steroids. However, continued suppression 
while on DPH therapy was found in 89% of 
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patients with primary open-angle glaucoma. 
The gg responders without field loss were di- 


vided by this test into two almost equal cate- 


gories, with one group resembling the nn-ng 
individuals and the other the glaucomatous 
patients. The resemblance could be demon- 
strated not only in DPH pretreated dexa- 
methasone suppression of plasma cortisol, 
but also in the prevalence of cup/disk diam- 
eter ratios over 0.3 and of positive glucose 
tolerance tests. 


_ REFERENCES 


1. Becker, B., and Ramsey, C. K.: Plasma corti- 
sol and the intraocular pressure response to topical 
corticosteroids. Am. J. Ophth. 69 :999, 1970. 

2. Werk, E. E., Jr, Choi, Y., Sholiton, L., Ol- 
inger, C„ and Haque, N.: Interference in the effect 
of dexamethasone by diphenylhydantoin. New En- 
gland J. Med. 281 :32, 1969. 

3. Asfeldt, V. H., and Buhl, J.: Inhibitory effect 
of diphenylhydantoin on the feedback control of 
corticotrophin ‘release. Acta Endocrinol. 61:551, 


1969. ; 


4. Becker, B., Krupin, T., and Podos, S..M.: 
Dexamethasone-induced changes of plasma cortisol 
in glaucoma patients treated with diphenylhydan- 
toin. In preparation. 

5. Becker, B.: Intraocular pressure response to 
topical corticosteroids. Invest. Ophth. 4:198, 1965. 

6. Pavlatos, F. C., Smilo, R. P., and Forsham, 
P.H.: A rapid screening test for Cushing’s syn- 
drome. J.A.M.A. 193 :720, 1965. 

7. Mattingly, D.: A simple fluorimetric method 
for the estimation of free 11l-hydroxycorticoids in 
human plasma. J. Clin. Path. 15:374, 1962. 

8. Chang, T. and Glazko, A. J.: Quantitative as- 
say of 5, 5-diphenylhydantoin (Dilantin) and 5-(p- 
hydroxyphenyl)-5-phenylhydantoin by gas-liquid 
chromatography. J. Lab. Clin. Med. 75:145, 1970. 

9. Becker, B., and LeBlanc, R. P.: The glucose 
tolerance test and the response of intraocular pres- 
sure to topical corticosteroids. Diabetes. In press. 

10. Armaly, M. F.: Genetic determination of 
cup/disk ratio of. the optic nerve. Arch. Ophth. 78: 
35, 1967. 

il. Becker, B.: The cup/disk ratio and topical 
corticosteroid testing. Am. J. Ophth. 70:681, 1970. 

12. Becker, B., and Shaffer, R. N.: Diagnosis 
ee Therapy of the Glaucomas. St. Louis, Mosby, 
1965. 

13. Meikle, A. W., Jubiz, W., Matsukura, S, 
West, C. D., and Tyler, F. H.: Effect of diphenyl- 
hydantoin on the metabolism of metyrapone and re- 
lease of ACTH in man. J. Clin. Endocrinol. Metab. 
29: 1553, 1969. 

14. Werk, E. E., Jr, MacGee, J., and Sholiton, 
L. J.: Effect of diphenylhydantoin on cortisol me- 
tabolism in man. J. Clin. Invest. 43:1824, 1964. 


1002 


15. Krieger, D. T.: Effect of diphenylhydantoin 
on pituitary-adrenal interrelations. J. Clin. Endocri- 
nol. Metab. 22 :490, 1962. 

16. Kivalo, E., Tyrkko6, J., and Marjanen, P.: 
The response to diphenylhydantoin of the neuro- 
secretory substance in the mouse. Ann. Med. Int 
Fenn. 47 :169, 1958. 

17. Pincus, J. H., and Giarman, N. J.: The effect 
of diphenylhydantoin on sodium, potassium magne- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1971 


sium stimulated adenosine triphosphatase activity of 
rat brain. Biochem. Pharmacol. 16:600, 1967. 

18. Pincus, J. H., Grove, I, Marino, B. B., and 
Glaser, G. E.: Studies on the mechanism of action 
of diphenylhydantoin. Arch. Neurol. 22:564, 1970. ` 

19. Jubiz, W., Meikle, A. W. Levinson, R. A, 
Mizutani, S., West, C. D., and Tyler, F. H.: Effect 
of diphenylhydantoin on metabolism of dexametha- 
sone. New England J. Med. 283:11, 1970. 


OPHTHALMIC MINIATURE 


Color-blindness is in fact an instance of what is called atavism, or 
relapse to a condition which was normal in the ancestry of the individ- 
ual, but which does not properly belong to the species at the time in 
which he lives. The frequency of this relapse (estimated, as we have 
seen, to occur in one person out of every 47) indicates that the color 
sense is comparatively modern; for atavism is more frequent in inverse . 
proportion to the length of time that has elapsed since the organ or func- 
tion lost or improperly taken on (as the case may be) has (in the one 
case) normally existed in the species or (in the other) been discarded in 
the process of evolution. The rationale of this law (which will be again 
referred to) is obvious: it depends upon the simple fact that the longer 
any organ or function has been in existence in a species, the more cer- 
tainly will it be inherited. The existence of color-blindness, then, in so 
large a percentage of the population shows that the color sense is a mod- 
ern faculty. The relative visibility of the different colored light rays 
makes it certain that if the color sense was acquired it would undoubt- 
edly have been so in the order in which philologists claim it actually was 


acquired, and the concurrence of these two sets of facts, the one drawn 


from natural philosophy and the other from etymology, together with 
the fact of color-blindness, is so striking that it seems impossible to 
refuse assent to the conclusions reached. 

Richard Maurice Bucke, M.D., Cosmic Consciousness 

New York, Dutton, 1969 

(Ist edition, Iness & Sons, 1901) 


+ CORTICOSTEROID CONTROL OF NEONATAL HEMANGIOMAS OF 
THE ORBIT AND OCULAR ADNEXA 


Davip A. Hires, M.D., anp WILLIAM A. PILCHARD, M.D. 
Pittsburgh, Pennsylvania 


_ Neonatal hemangiomas of the orbit and 
ocular adnexae present difficult problems in 
management. Ocular malalignment or occlu- 
sion of the visual axis produced by these le- 
sions cause concern for the visual function 
of the involved eye. The natural history of 
these congenital lesions indicates that the 
majority spontaneously involute with good 
cosmetic results in a matter of years.™? 
However, the physician, with added parental 
pressure, often treats these lesions to pre- 
serve visual function and to produce a more 
pleasing cosmetic appearance.*® 

Numerous treatment regimens have been 
advocated and some have merit in selected 
cases. Many of these methods, however, have 
potentially dangerous side effects, either 
locally or systemically. Recently, the use of 
systemic corticosteroids has been advocated 
as a somewhat safer method of controlling 
the rapid overgrowth of neonatal hemangio- 
mas and of hastening their involution. 

The following case reports illustrate the 
usefulness of this modality in the treatment 
of neonatal hemangiomas of the orbit and 
ocular adnexae. 


CASE REPORT 


Case 1—A baby girl was admitted to Children’s 
Hospital of Pittsburgh at the age of six weeks with 
a cavernous hemangioma of the left upper eyelid, 
forehead, scalp, and left orbit. (Fig. LA), The lesion 
was noted at birth to be a flat red birthmark which 
iad rapidly thickened but had not increased in area. 
The mass enlarged and its color deepened with cry- 
Dg, 

Upon physical examination the infant was nor- 
nal except for the hemangioma. The cutaneous 
zortion covered the left frontal region. The en- 
arged left upper eyelid was closed over a proptosed 
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glove in which visual fixation was poor. The con- 
junctiva on the palpebral and bulbar surfaces was 
thickened and highly vascular. The globe was dis- 
placed 15 mm downward by a mass in the superior 
orbit. The pupil was reactive directly and consenu- 
ally to light. Many vessels were noted in the angle 
on gonioscopic examination. X-ray films of the or- 
bit and skull were normal. An electroencephalogram 
was normal. 

Three days following admission, 250 rads of ra- 
diation therapy was administered. One month later 
the lesion had increased in mass. At the age of four 
months, the patient’s condition remained unchanged 
(Fig. 1-B). An external carotid arteriogram dem- 
onstrated dilated feeder vessels and ligation of the 
external carotid artery was performed, but at 8.5 
months of age, the lesion remained unchanged (Fig. 
1-C). 

At age nine months oral prednisone was initiated 
at a dosage regimen of 5 mg three times per day. 
Three days after the institution of corticosteroids 
the size of the lesion was considerably reduced and 
10 days after this treatment was instituted, the child 
was able to open the left eye. The medication was 
continued for six weeks at this level and then was 
tapered to cessation over two additional weeks 
(Fig. 1-D). Two weeks after the last dose of corti- 
costeroids, the lesion again enlarged, but no treat- 
ment was given since the eye could still be opened. 

At 15 months of age the eye was again displaced, 
and 40 mg of oral prednisone in a single daily dose 
was instituted and continued for four weeks. It was 
tapered to cessation over an additional two weeks. 
Amblyopia occlusive therapy was started. Follow- 
up examination, 2.5 months later, revealed soften- 
ing of the tumor and reduction in its mass. Eyelid 
and ocular movements and alignment had improved, 

At 32 months of age, and 16 months without 
therapy, the lesion remained in the involuted state. 
Superfluous skin hung from the left brow. Patchy 
white scarred areas intermingled with blue areas 
over the skin surface. The fixation of the eye had 
improved even though the eye was still displaced 
(Fig. 1-E). 


COMMENT 


This case illustrates the frustration expe- 
rienced in the management of large cavern- 
ous hemangiomas. The need for “some” 
treatment was evident and radiation and ex- 
ternal carotid artery ligation were under- 
taken with little reduction in the tumor mass. 
Prednisone therapy reduced the lesion, but 
upon its cessation, rebound occurred. A sec- 
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Fig. 1 (Hiles and Pilchard) Case 1. (A). Cavernous hemangioma of left fr 
orbit at the age of six weeks. (B) Increased size of lesion following x-ray ther 
months. (C) Appearance of lesion prior to corticosteroid therapy at the age of eg 
(D) Appearance following a six-week course of steroids at the age of 10 months. 
the age of 32 months. 











Fig. 2 (Hiles and Pilchard) Case 2. (A) Appearance of giant hemangioma c 


- » 


brow at the age of 10 months. (B) Reduction in the size of the lesion following 
steroid treatment. (C) Appearance of lesion at the age of 22 months, and eight mo 
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Fig. 3 (Hiles and Pilchard). Case 3. (A) Appearance of orbital hemangioma at the age of two months. 
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(B) Increase in size of lesion at the age of 3 and one-half months. (C) Decrease in lesion at the age of 
four months following treatment with 30 mg of prednisone daily. (D) Increase in size of lesion on alternate- 
day dosage regimen of 5 mg prednisone at the age of six months. (E) Involuted lesion at the age of 10.5 


months. 


ond course of corticosteroids induced perma- 
nent involution. Strabismus and plastic sur- 
gery remain to be accomplished if necessary. 


CASE REPORT 


Case 2—-A seven-month-old girl was seen at 
Children’s Hospital of Pittsburgh with a congenital 
hemangioma of the right upper eyelid and brow. 
The child was otherwise healthy. 

By age 10 months the lesion partially covered the 
visual axis (Fig. 2-A). Prednisone was prescribed 
for a four-week period at a dosage schedule of 2 
mg/kg per day. The medication was tapered over 
an additional two-week period. At the end of the 
second week of therapy the child suffered a trau- 
matic hematoma into the hemangioma. However, a 
marked reduction in the size of the lesion had oc- 
curred prior to the trauma and remained throughout 
corticosteroid administration (Fig. 2-B). 

By 13 months of age, the lesion had enlarged 
again, and thus, 20 mg of prednisone was prescribed 
for a four-week period and tapered over an addi- 
tional two weeks. At the age of 22 months, and 
eight months following cessation of treatment, the 
tumor was noted to have decreased further in size 
and presented no danger to normal ocular function 


(Fig. 2-C). 
COMMENT 


A hemangioma of the orbit and upper eye- 
lid was treated with two courses of predni- 
sone to produce permanent involution at age 
14 months. The coincident traumatic hema- 
toma may have contributed to the initial re- 
gression of the tumor. Rebound necessitated 


the second six-week course of corticoste- 
roids, 


CASE REPORT 


Case 3—A two-month old girl was admitted to 
Children’s Hospital of Pittsburgh with proptosis of 
the left eye. The eye and adnexae were normal at 
birth but a gradual swelling of the left upper eyelid 
with proptosis of the globe was noted at the age of 
four weeks. The eye was deviated inward by a su- 
perior temporal orbital and left upper evelid mass. 
The mass was compressible and distended with ery- 
ing (Fig. 3-A). The remainder of the child's his- 
tory and prysical examination were normal A 
biopsy of the orbital mass confirmed the diagnosis 
of orbital mixed hemangioma, predominantly capil- 
lary. 

Two days after surgery, 10 mg of prednisone 
daily was started and was maintained for three 
weeks, with no reduction in the size of the lesion. 
Following cessation of the corticosteroids, the he- 
mangioma increased in size, and so prednisone was 
reinstituted at the same dosage for an additional 
three weeks (Fig. 3-B). Two episodes of bright red 
rectal bleeding of minimal extent occurred, but the 
stools remained guaiac negative. Again, no im- 
provement occurred, so the prednisone dosage was 
increased to 30 mg daily for one week with marked 
improvement (Fig. 3-C). Ocular alignment and 
movement were normal. The dosage was decreased 
to 25 mg daily for two weeks, then 20 mg daily for 
an additional two weeks. Dosage was then de- 
creased by 5 mg every four days until the child was 
receiving a single 5 mg dose every other day. At six 
months of age the lesion had again enlarged and the 
prednisone dosage was returned to 30 mg daily in 
an attempt to determine the level at which control 
of the lesion occurred. The dosage was tapered to a 
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lesion-control maintenance level of alternately 12.5 
and 15 mg of prednisone daily, with minimal side 
effects. This regimen was continued to age 10.5 
months at which time the drug was tapered to ces- 
sation with continued permanent involution of the 
hemangioma. (Fig. 3-E) 


COMMENT 


Control of this hemangioma required dili- 
gent observation and manipulation of the 
prednisone dosage over a period of eight and 
one-half months in order to produce perma- 
nent involution, Minimal side effects were 
encountered. 


DISCUSSION 


A variety of methods of managing neona- 
tal cavernous hemangiomas of the orbit and 
ocular adnexae are currently in use. 

In the natural history of these congenital 
hamartomas, most are present at birth or ap- 
pear shortly thereafter. They grow rapidly 
during the first six months of life, then for a 
period of several months, the lesion grows at 
the same rate as the infant. Spontaneous in- 
volution begins in the next six- to 12-month 
period and continues slowly for several 
years. Involution occurs initially in the cen- 
ter of the tumor. The mass softens and de- 
creases in volume or thickness. The tumor 
color fades to a mottled red and finally a dull 
gray. The redundant skin eventually adjusts 
to normal contours.** 

Local complications are infrequent and 
consist of ulceration, hemorrhage, and infec- 
tion. Ulceration due to necrosis following 
spontaneous thrombosis is best treated 
locally with warm wet compresses and anti- 
biotic ointment. Intratumor bleeding or in- 
fection appear to hasten spontaneous involu- 
tion. Residual scarring is uncommon and is 
usually not unsightly. 

While observing the hemangioma through 
its natural involution, frequent measurement 
of the lesion is recommended. The degree of 
compressibility and blanching also aids in the 
assssment of the lesion. Serial photographs 
are helpful to the physician and serve in re- 
assuring parents of the advent of spontane- 
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ous regression. Active supportive counsel- 
ing of the parents is important, particularly 
during the rapid phase of growth. In those 
hemangiomas which do not compromise a vi- 
tal function, watchful waiting is recom- 
mended. 

Recently, corticosteroids were adminis- 
tered by Katz and Asken’ to a child with he- 
mangiomata and thrombocytopenia. There 
was rapid resolution of the hemangiomata 
and a slower correction of the thrombocy- 
topenia. Subsequently, other children with 
hemangiomas without thrombopenia were 
treated successfully. The dosage of predni- 
sone varied from 20 to 30 mg per day for a 
period of two to 12 weeks, followed by grad- 
ual tapering.®® Rebound has been observed 
upon early cessation or reduction in the dos- 
age of corticosteroids. This event necessi- 
tated reinstitution of the medication and 
careful titration of effective dosage levels. In 
one case, refractory rebound was reported in 
a 10-year-old child.” 

The principle of corticosteroid adminis- 
tration in cavernous hemangioma manage- 
ment is to induce a more rapid involution 
than would naturally occur, thus lessening se- 
quelae. 

The mechanism of action of corticoste- 
roids on hemangioma involution is unknown. 
The terminal vascular bed is rendered more 
sensitive to physiologic vasoconstrictive sub- 
stances when corticosteroids are adminis- 
tered.° The vascular channels in the hamar- 
toma shrink and the tumor appears to re- 
gress.™ In effect, a pharmocologic ligation of 
the end arterioles may be produced by the 
corticosteroids. The degree of inflammation 
in hemangiomas is usually minimal both clin- 
ically and histologically. Therefore, it would 


not appear that corticosteroids induce invo- | 


lution in these tumors by their anti-inflam- 
matory effects. Sex hormones may be impli- 
cated in the pathogenesis of hemangiomas 
since these lesions occur more frequently in 
girls than in boys. In mice treated with corti- 
costeroids, increased fragility of venules 
with petechial hemorrhages has been re- 
+ 
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ported.® However, hemorrhage into involut- 
ing hemangiomas in corticosteroid-treated 
children has not been observed aside from 
< trauma. The anti-anabolic effect of cortico- 
= steroids has been postulated to inhibit the 
< growth of the immature vasculature of the 
< hemangioma.’ 
© The hazards of systemic corticosteroid 
therapy necessitates careful evaluation of the 
child prior to their use. A history and physi- 
cal examination excludes patients with infec- 
tious disease; particularly tuberculosis, im- 
petigo, and varicella (chickenpox), During 
. corticosteroid administration, blood pres- 
< sure, body weight, and stool examination for 
S cult bleeding should be performed weekly. 
4 rowth. retardation results from the negative 
-nitrogen balance caused by decreased protein 
< synthesis. and gluconeogenesis. Electrolyte 
imbalance may occur if the food intake is 
poor. Therefore, a balanced nutritional diet 
must be prescribed.” Children with seizures 
should be on appropriate anticonvulsive ther- 
apy.’ Long-term side effects are rarely en- 
countered. Alternate-day dosages of predni- 
sone, rather than daily administration, may 
reduce complications of therapy. However, 
some entities do not respond as well to alter- 
nate-day programs.’* During alternate-day 
treatment in the three cases reported here, 
reduction in tumor size was noted by the 
parents on the days that the drug was admin- 
istered. 

Other active therapy regimes have also 
been used in the past. Radiation therapy is 
useful in rapidly enlarging lesions located in 
vital areas. The aim of x-ray treatment is to 
limit the size of the lesion and induce a more 
rapid resolution, thus it is worth noting that 
hemangiomas are more radiosensitive in the 
first two years of life and are less sensitive 
eafter the age of five years. Early treatment 
is advocated, and small doses of x-ray at in- 
frequent intervals are considered safest. 
Complications consist of limitation of local 
bone growth, genetic abnormalities and 
damage to skin, lens, thyroid, breast, and 
gonads,**"76 
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Superficial radiation therapy consist of ra- 
dium, thorium paste, or interstitial gold ra- 
don seeds, the latter requiring general anes- 
thesia for placement and removal. Local 
slough of tissue and atrophy of the overlying 
skin may occur." 

Solid carbon dioxide may be used to treat 
small hemangiomas in the neonatal period. A 
single application of 15-20 seconds produces 
a blistering effect leading to regression in 
two to four weeks. Atrophy of the skin may 
occur,” 

Injections of sclerosing solutions such as 
sodium morrhuate are used in treatment of 
small hemangiomas, The injections are easily 
carried out in infants in the physician’s 
office. The severe pain of injection is a 
drawback in older children. Scarring or tis- 
sue slough are complications." 

Surgical excision may be undertaken as a 
primary measure if the lesion is small and 
well outlined. If the lesion encroaches upon 
vital structures, immediate surgery is advo- 
cated. In most cases, delay until some involu- 
tion has occurred is preferable. Surgery 
about the eye is difficult to perform because 
of the diffuse involvement by the hemangi- 
oma of the normal orbital contents and eye- 
lid structures. Cosmetic surgery following 
spontaneous involution or active therapy 
may be necessary. Occasionally, a recurrence 
of hemangioma occurs if surgery is per- 
formed during the active growth phase.*® 

Ligation of the terminal branches of the 
normal cutaneous arteries about the orbit has 
been found useful. Arterial ligation is under- 
taken near the tumor mass and the specific 
artery supplying the mass must be isolated. 
When the arterial supply is interrupted, 
rapid resolution occurs. A minimal scar at 
the ligation site remains if the incision is 
placed in the skin folds.?° 

Brachio-arteriography has been advocated 
to determine the extent and depth of the le- 
sion as a guide to surgery. Selective arteriog- 
raphy of both the internal and external ca- 
rotid circulation shows clearly the part 
played by each vascular supply.¥* 
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Intra-arterial nitrogen mustard has been 
suggested, and one case was reported to have 
responded to this treatment by rapid resolu- 
tion and satisfactory cosmetic results. This 
mode of therapy is based upon a favorable 
response of angiomatous bone cysts to alky- 
lating agents. Drawbacks include general an- 
esthesia for biopsy and placement of in- 
dwelling arterial catheters. Superficial tumors 
respond by skin sloughing.*° 


SuM MARY 


Three patients with orbital or ocular ad- 
nexal neonatal cavernous or mixed hemangi- 
omas were treated with corticosteroids. The 
tumors in all three patients rapidly involted ; 
however, upon the cessation of the cortico- 
steroids, or with the reduction of the dosage 
below critical levels, a rebound was noted ne- 
cessitating further treatment with higher 
doses of corticosteroids. Minimal cushinoid 
features occurred in one child in whom cor- 
ticosteroids were continued for eight and 
one-half months. The natural course toward 
involution of cavernous or mixed neonatal 
hemangiomas has been accelerated by sys- 
temic corticosteroid therapy by mechanisms 
which are still unknown. 
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THE CORNEAL REACTION TO SELECTED CHEMICAL AGENTS 
IN THE RABBIT AND SQUIRREL MONKEY 


C. Ian Hoop, M.D., A. R. Gasser, M.D., E. D. Exrtison, B.S., AND 
H, E. Kaurman, M.D. 


Gainesville, Florida 


Removal of corneal epithelium is an essen- 
tial part of certain therapeutic procedures 
such as the treatment of herpes simplex ker- 
atitist or more recently, prior to the place- 

ment of epikeratoprostheses. 

_ Complete removal by simple scraping with 
„a surgical blade can be difficult, and may also 
-result in damage to the keratocytes of the an- 
-terior cornea.? Various aids to facilitate re- 
moval by loosening the epithelium before 
Scraping have been used, or suggested in the 
past.* These included pretreatment with 
strong iodine solution, bile, and ethyl alcohol. 
In view of the current interest in epikerato- 
prostheses, it seemed worthwhile to compare 
some of these adjuncts to epithelial removal 
and, concurrently, note any associated 
effects, adverse or otherwise, on the subja- 
cent corneal structures, 

It is well known that strong iodine solu- 
tion is toxic to the rabbit cornea. However, 
the rabbit cornea differs from man’s in vari- 
ous ways, one of these being that it has no 
Bowman’s membrane. In contrast, it is gen- 
erally believed that man can tolerate iodine 
well, due to the resistance and barrier effect 
of Bowman’s membrane.t> We felt, there- 
fore, that the rabbit model might serve as a 
guide to epithelial removal from patients 
with damaged Bowman’s membranes, 
whereas the squirrel monkey which does 
have a Bowman’s membrane, might more 
closely simulate the human eye. 


From the Departments of Ophthalmology and 
of Pathology, University of Florida College of 
Medicine, Gainesville, Florida. This project was 
supported by USPHS, NIH Grants NBO3538, 
NBO8310, and NBO5398. 

Reprint Requests to Dr. C. L Hood, M.D., De- 
partment of Pathology, College of Medicine, Uni- 
versity of Florida, Gainesville, Florida 32601. 


MATERIALS AND METHODS 


In the first part of this experiment, the 
following solutions were evaluated using the 
New Zealand White rabbit as the experi- 
mental animal: Gundersen’s strong solution 
of iodine (7% iodine with 5% potassium 
iodide in 70% alcohol), Gundersen’s strong 
solution of iodine followed by neutralization 
with 10% cocaine HCl, ox bile 5 mg/ml in 
saline (Eli Lilly), 75% ethyl alcohol, and 
50% ethyl alcohol. 

The corneal epithelium was removed in 60 
rabbits by scraping alone (10 animals), by 
Scraping after pretreatment with Gunder- 
sen’s strong iodine solution (10), by Gun- 
dersen’s strong iodine solution followed by 
cocaine neutralization (10), by application 
of bile (10), using 75% ethyl alcohol (10), 
and by using 50% ethyl alcohol. The rabbits 
were sedated with intravenous pentobarbitol. 
Proparacaine HCI was instilled into the con- 
junctival sacs. The eyes were proptosed and 
the various solutions were applied by appli- 
cator stick with gentle rubbing until the en- 
tire cornea was well covered. The eyes were 
then washed with saline and the epithelium 
removed by scraping with a Bard-Parker 
surgical blade. Bacitracin-polymyxin-neo- 
mycin (Mycitracin) ointment was placed in 
the conjunctival sac after scraping and then 
daily until the epithelium had regenerated. 
The rabbits were examined daily and were 
killed at intervals up to four weeks. Corneas 
were fixed in 3% glutaraldehyde. Sections 
were cut at 5 p and stained with hematoxylin 
and eosin, Masson’s trichrome stain, and 
with periodic acid-Schiff’s reagent. Histo- 
logic examinations were made on days two, 
four, and eight and at weeks two, three, and 
four of the experiment. 
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The second part of the experiment was 
designed to test the protective value of Bow- 
man’s membrane. For this, squirrel monkeys 
were used, Ten squirrel monkeys underwent 
a 4 mm superficial lamellar keratectomy of 
the left eye so that Bowman’s membrane and 
a variable amount of superficial stroma were 
removed, The intact right eye served as a 
control. The monkeys were sedated with 
phencyclidine HCl 1 mg/kg and propara- 
caine HCI was instilled into the conjunctival 
sacs. Topical Bacitracin-polymyxin-neo- 
mycin ointment was applied postoperatively 
and daily until the epithelium had regener- 
ated. By the 12th postoperative day, the eyes 
had healed and the corneas were clear. Both 
eyes in each monkey were then treated with 
strong iodine solution only and the epithe- 
lium removed by scraping using the same 
technique and postoperative treatment as for 
the rabbits. Histologic examination was 
made of the keratectomy buttons and the 
eyes 12 days after keratectomy before iodine 
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treatment, and on days two, five, 12, and 26 
following iodine and epithelial removal. 


RESULTS 


Compared with untreated corneas, the rab- 
bit epithelium pretreated with both concen- 
trations of alcohol scraped off with ease; 
bile, although of some help was less effective. 
In contrast, the iodine-treated rabbit epithe- 
lium was much more difficult to remove than 
the normal, untreated epithelium, while that 
pretreated with iodine and neutralized with 
cocaine flaked off with the greatest facility. 
The rabbits pretreated with iodine alone had, 
at 24 hours, opaque corneas and hyperemic 
eyelids and conjunctivas. These corneas re- 
mained white and opaque throughout the ex- 
periment. In this group, the first eye perfo- 
rated on day eight. Others perforated at in- 
tervals up to four weeks. The groups treated 
with alcohol, bile, iodine-cocaine, and simple 
scraping showed initial hyperemia, clouding, 
and thereafter had clear corneas. 


IODINE IODINE — COCAINE 


Fig. 1 (Hood, Gasset, Elison, and Kaufman). Summary of histologic changes in rabbit corneas. After 
de-epithelialization by scraping alone and by scraping after pretreatment with alcohol, bile, iodine, and 
iodine-cocaine (vertical columns), rabbit corneas are compared at various time intervals (horizontal rows). 


„4 


Identification of numbers: 1 = epithelium, 3 = keratocytes in stroma, 4 = Descemet’s membrane. 
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“ig. 2 (Hood, Gasset, Ellison, and Kaufman). Central sections of rabbit cornea four days after epithelial 
removal. (A by scraping alone. B by scraping after pretreatment with ethyl alcohol. C bile. D iodine only, and 


E iodine-coacaine. Note epithelial regeneration in A. Superficial anuclear bands in A, B, C 
necrosis in D (Masson's trichrome, « 285). 


and total 





Histologic changes in the rabbit corneas tively illustrated in Figure 2 (day four) and 
sampled on days two, four, and eight, and at Figure 3 (week three). 
weeks two, three, and four of the experiment In all samples the reactions in the corneas 


are summarized in Figure 1 and are selec- treated with bile. alcohol, iodine-cocaine anc 








ae 
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Fig. 3 (Hood, Gasset, Ellison, and Kaufman). Central sections of rabbit cornea three weeks after epithelial 


removal. (A) By scraping alone. (B) By scraping after pretreatment with ethyl alcohol. (C) Bile. (D) 


Iodine only. (E) Iodine-cocaine. Corneas A, B, C, and E are essentially normal. Cornea D is totally necrotic 
(Masson’s trichrome, X283). 


scraping alone differed only in degree, there contrast, the group treated only with strong * 
being more superficial stromal damage and iodine developed complete necrosis of the 
slower epithelial regeneration in the bile and cornea with intense stromal eosinophilia and 
iodine-cocaine groups than with alcohol or almost total loss of keratocytes and endothe- 
scraping alone. However, the samples taken lial cells. This latter group healed by fibro- 

at three weeks deviated little from normal vascular ingrowth from the limbus. In none 
and were histologically indistinguishable. In was normal structure restored. Complica-  - 
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Fig. 4 (Hood, Gasset, Ellison, and Kaufman). Squirrel monkey cornea, electron micrograph (50,000) 
to show distinct Bowman’s membrane. 


tions of perforation and infection precluded 
sampling at week four. 

In the monkey eyes, 12 days following su- 
perficial keratectomy, but prior to iodine 
treatment and removal of epithelium, all cor- 
neas were clear and the epithelium intact. 
Histologic examination of the resected la- 
mellar buttons showed normal epithelium, 
Bowman’s membrane, and superficial stroma 
from one-third to 75%% of the total corneal 
thickness. Electron microscopy demon- 
strated a well defined Bowman’s membrane 6 
u thick (Fig. 4). Examination of two of the 
keratectomized eyes showed regenerated ep- 
ithelum lying directly on the remaining 
stroma. The central epithelium was three to 
e four cells thick. A few of the superficial ker- 
atocytes had enlarged reactive nuclei (Fig. 
5). Fibroblasts and hyperplastic epithelium, 
up to 12 cells thick, filled the abrupt angles 
in the stroma at the edge of the superficial 
keratectomy site. In one of the two, the su- 
perficial part of the remaining stroma was 


+ 


loose and edematous, and there were some 
reactive fibroblasts between the regular 
stroma and the regenerated epithelium, 

The reactions in the keratectomized and 
non-keratectomized corneas appeared to be 
similar and differed only in degree. Follow- 
ing iodine and epithelial removal there was 
initial clouding of the corneas, this was mini- 
mal at 48 hours and was not apparent to the 
unaided eye thereafter. 

Histologie changes in the monkey corneas 
sampled before iodine treatment and epithe- 
lial removal and on days two, five, 12, and 26 
following treatment are summarized in Fig- 
ure 6 and are selectively illustrated in Figure 
7 (day 2) and Figure 8 (day 26) after iodine 
treatment and epithelial removal, respec- 
tively. 

The zone of stromal damage with loss of 
keratocytes appeared to be of equal magni- 
tude in both groups. In the thinner corneas 
of the superficially keratectomized eyes this 
zone reached Descemet’s membrane and 
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Fig. 5 (Hood, Gasset, Ellison, and Kaufman). Central sections of squirrel monkey cornea. (A) Normal, 
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untreated. (B) 12 days after lamellar keratectomy. Note regenerated epithelium and absence of Bowman's 
membrane and superficial stroma. (Masson’s trichrome, X175). 


there was also central loss of endothelial 
cells. The rate and mode of regeneration ap- 
peared similar in both groups and by day 26 
the histologic pattern was very like that of 
the pretreatment samples except for the ab- 
sence of a few of the superficial keratocytic 
nuclei. 


DISCUSSION 


At four weeks in the rabbit experiment, 
the end results of epithelial removal by the 
several techniques, were indistinguishable 
except for the iodine-treated group. How- 
ever, the sequential histologic studies indi- 
cated that in the interim, the zone of stromal 
damage and the intensity of the cellular reac- 
tion, both polymorphonuclear leukocytic and 
keratocytic, were greater with the iodine-co- 
caine and the bile pretreatment than with al- 
cohol pretreatment or scraping alone. The 
reactions to the two alcohols were indistin- 
guishable. The iodine-cocaine pretreatment 
most facilitated the removal of epithelium ; 
alcohol was almost as efficient and, in addi- 


tion, resulted in a stromal reaction only 
slightly greater than scraping alone. 

That strong iodine solution is toxic to the 
rabbit cornea and results in scarring is well 
known. That it should result in such exten- 
sive necrosis, delay in healing, and perfora- 
tion of some corneas was somewhat more 
than anticipated. The very efficient protec- 
tive effect of cocaine solution, applied after 
the iodine scrub, in neutralizing and precipi- 
tating the iodine was strikingly demon- 
strated. 

The second part of the experiment was 
designed in view of the fairly general belief 
that the human cornea only tolerates strong 
iodine solution when Bowman's membrane is 
intact. Squirrel monkeys have a Bowman’s 
membrane analogous to that of man as visu- 
alized with the light and electron microscope. 
The results indicate that the squirrel monkey 
cornea is much more tolerant of strong 1o- 
dine solution than that of the rabbit. How- 
ever, the tolerance seems to be totally unre- 
lated to the presence or absence of 
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Fig. 7 (Hood, Gasset, Ellison, and Kaufman). Central sections of squirrel monkey cornea : (A) whole 
cornea, (B) regenerated lamellar keratectomized cornea, both shown two days after epithelial removal by 
scraping after iodine-pretreatment. Note anuclear stromal zones and loss of endothelium in B ( Masson’s 


trichrome, X175). 


A Sonadas 





(A) whole 


Fig. 8 (Hood, Gasset, Ellison, and Kaufman). Central sections of squirrel monkey cornea: 
cornea, (B) regenerated lamellar keratectomized cornea shown 26 days after epithelial removal by scrap- 


ing after iodine pretreatment. Note almost complete repopulation of keratocytes in both corneas and endo- 


thelial regeneration in B (Masson's trichrome, X175). 
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: -and that these factors should probably be 
: -sought at a biochemical and molecular level 
© rather than a morphologic one. 


SUMMARY 


coo Chemical aids to epithelial removal, 
-= namely strong iodine solution, iodine-co- 
- caine, bile, and ethyl alcohol have been stud- 
ied on the rabbit cornea. Strong iodine re- 
_ sulted in total stromal necrosis which was 







© Were indistinguishable and histologically 
<: normal at four weeks following treatment. 
The effect of strong iodine solution alone 
was investigated on squirrel monkeys 12 
_ days after performing a unilateral superficial 
keratectomy. The corneal reactions in the su- 
_ perficially keratectomized eyes and the intact 
eyes were indistinguishable. It was con- 
cluded that Bowman’s membrane and the su- 
perficial stroma had no protective effect 
against iodine in the squirrel monkey and 
that the susceptibility of the rabbit cornea to 
iodine probably did not depend on the ab- 
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sence of Bowman’s membrane in the rabbit, 
but to some other fundamental species dif- 
ference. 

Addendum: Cocaine treatment alone was 
also studied in the rabbit and resulted in 
rapid loosening and easy removal of the 
corneal epithelium, Stromal damage occurred 
with loss of keratocytes from the superficial 
one-fourth to one-half of the stroma. Regen- 
eration was advanced by two weeks, complete 
in three weeks, and was similar to that oc- 
curring in the other non-iodine-treated group. 
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EFFECTS OF CORTICOSTEROIDS ON CORNEAL THICKNESS 
FOLLOWING PENETRATING KERATOPLASTY 


Cure. A. Wino, M.D., AnD THOMAS O. Woop, M.D. 


Gainesville, Florida 


Following penetrating keratoplasties, 
corneal thickness measurements taken dur- 
ing the initial postoperative period have been 
used as a clinical guide in predicting graft 
success.) Since several factors (intraocular 
pressure, iritis, donor tissue, and surgical 
trauma) influence postoperative graft thick- 
ness, we sought to determine whether corti- 
costeroid control of ocular inflammation 
would alter corneal thickness following pen- 
etrating keratoplasty in rabbits. We also in- 
vestigated the most effective route of cortico- 
steroid administration. 


MATERIALS AND METHODS 


Forty-eight New Zealand White rabbits 
weighing 2 to 4 kg were anesthesized with 
intravenous pentobarbital sodium. One pupil 
of each animal was dilated with 10% phenyl- 
ephrine HCl and 1% cyclopentolate. Pro- 
paracaine HCl (0.5%) was used for topical 
anesthesia. Using the operating microscope, 
a 6.0 mm penetrating keratoplasty was per- 
formed upon one eye of each pair of rabbits, 
exchanging buttons in pairs of rabbits. Topi- 
cal heparin (1:10,000) was used immediately 
upon entering the anterior chamber to pre- 
vent aqueous clotting. The grafts were se- 
cured with a running 7-0 black silk suture. 

Postoperatively, the animals were ran- 
domly divided into one of three treatment 
groups. The first group received no cortico- 
steroids. Beginning the day of surgery, the 
second group was treated for 35 days with 
topical 0.1% dexamethasone solution (Deca- 
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dron) four times a day. Immediately follow- 
ing surgery, the third group received a single 
10 mg dose of depot methylprednisolone ace- 
tate (Depo-Medrol) by sub-Tenon injection. 
Postoperatively, all three groups received 
atropine 1%, phenylephrine HCI 10%, and 
polymyxin B-neomycin-gramacidin (Neo- 
sporin) drops daily. 

Sutures were removed from the first and 
second group after 10 days. However, in the 
third group there was a wound dehiscence in 
two of four eyes tested, and sutures were not 
removed in the remaining animals until the 
16th postoperative day. Using a Haag Streit 
pachometer as modified by Mishima and 
Hedbys,? measurements were made daily 
from the first postoperative day through the 
14th, then twice weekly through the 47th. On 
the last day of the experiment, the corneal 
thickness of the unoperated eye of 17 rabbits 
was measured to serve as a baseline. 

Nine animals displayed signs of infection 
or died during the experiment; they were 
excluded from this study. Of the final 39 
eyes studied, 11 were in the first group, 20 in 
the second, and eight in the third. 


RESULTS 


In the initial postoperative period, all 
three groups had thickened corneas (Table 1, 
Figs. 1-3). By the third day, experiments 
showed corneas to be the thinnest in the 
third group (depot methylprednisolone). 
There was a significant difference between 
results in the group treated with depot me- 
thylprednisolone and results in the two other 
operated groups, but not a significant differ- 
ence between it and the non-operated normal 
eyes (Table 1, Fig. 4). This difference con- 
tinued through the ninth day, at which time 
the corneal thickness of the second group 
(0.1% dexamethasone) approached that of 
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CORTICOSTEROIDS AND CORNEAL THICKNESS 


TABLE 1 
MEANS AND STANDARD DEVIATIONS OF CORNEAL THICKNESS* 





No Treatment Dexamethasone 0.1% 
Day eee a — 
N X SD N X SD N x SD 
aa | 11 0.650 0.111 20 0.641 0.118 8 0.594 0.074 
2 7 0.602 0.107 11 0.674 0.290 5 0.582 0.065 
3 11 0.512 0.159 17 0.568 0.109 8 0.464 0.063 
o4 11 0.541 0.053 14 0.575 0.112 0 — — 
DS 11 0.538 0.049 11 0.568 0.095 0 ~— — 
Oe 5 0.590 0.085 13 0.497 0.065 8 0.436 0,051 
ao 2 9 0.526 0.058 ii 0.516 0.092 0 — = 
8 9 0.553 0.078 13 0.480 0.075 0 = m= 
9 5 0.600 0.071 8 0.463 0.053 8 0.424 0.041 
10 il 0.567 0.090 l4 0.496 0.084 4 0.405 0.038 
8 0.594 0.095 9 0.463 0.059 3 0.463 0.118 
6 0.588 0.068 4 0.395 0.042 0 — vm 
2 0.465 0.049 4 0.628 0,102 3 0.567 0.090 
8 0.525 0.096 9 0.460 0.060 6 0,422 0.089 
4 0.420 0.079 1 0.490 — 3 0.413 0.029 
3 0.550 0.104 8 0.439 0.046 6 0.417 0.062 
5 0.438 0.093 4 0.498 0.110 0 — oom 
4 0.428 0.044 1 0.420 -— 0 aan 
5 0.446 0.069 8 0.375 0.048 6 0.432 0,057 
5 0.380 0.023 4 0.421 0.110 0 oan 
2 0.450 0.014 2 0.445 0.134 0 — 
3 0.420 0.046 10 0.411 0.055 6 0.420 0.039 
4 0.439 0.070 1 0.450 — 0 
6 0.390 0.043 9 0.403 0.037 0 — — 
4 0.383 0.033 i 0.355 — 0 — — 
2 0.375 0.021 4 0.383 0,009 0 — = 
6 0.433 0.038 9 0.408 0.037 3 0.440 0.044 
5 0.354 0.033 2 0.360 0.000 0 — — 
3 0.410 0.030 9 0.417 0.026 0 a = 
6 0.403 0.033 11 0.379 0.031 0 ~— — 





o< * Normal group (N=no. samples, X =single observations of corneal thickness, SD=standard deviation): 


N X 
N 3 
A ~ 


the third (depot methylprednisolone). There 
was a thickening of corneas in all groups 
following suture removal (Figs. 1-4), By the 
13th postoperative day, there was no signifi- 
cant difference in corneal thicknesses among 
the three groups. On the 14th day and there- 
after, corneal thickness in all groups was not 
e significantly different from the corneas in 
unoperated rabbit eyes (Fig. 4). 


DISCUSSION 


In humans, postoperative corneal thick- 
ness measurements are a useful clinical tool 
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in following the course of corneal trans- 
plants.’ Although in individuals with healthy 
endothelium, the donor button may be mark- 
edly thickened immediately following sur- 
gery, the graft will usually clear. However, 
in patients with diseased endothelium 
( Fuchs’ endothelial dystrophy, aphakic bul- 
lous keratopathy, or previous grafts) an ini- 
tially thick donor button reduces the chances 
of having a visually useful graft. This dif- 
ference is probably due to the poor regenera- 
tive power of diseased endothelium. 


Therefore, it is essential to protect donor 
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Fig. 1 (Wind and Wood). Over a two-week period, the first group (no corticosteroid treatment) shows 


a slow return to normal. 


endothelium, especially in cases with dis- 
eased host endothelium. By controlling post- 
operative intraocular inflammation, the all 
important donor endothelium should have a 
better chance of survival." 

This experimental study in rabbits indi- 


cates that corticosteroid control of intraocu- 

lar inflammation does alter graft thickness. 

In the third group (depot-methylpredniso- 
lone), early postoperative measurements 
showed corneas to be significantly thinner 
than those of the first (control) and second 


GRAFTED EYES TREATED WITH 0.1% DEXAMETHASONE SOLUTION qid 
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Fig. 2 (Wind and Wood). Second group (0.1% dexamethasone) returns to normal faster than first 
group. Transient rise in corneal thickness after day 10 caused by suture removal. 
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(om dexamethasone) groups. Although 
the dexamethasone-treated group reached 
normal corneal thickness before the control 
_ group, the methylprednisolone-treated group 
obtained normal thickness much faster (Fig. 
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Pig, 4 (Wind and Wood). Comparison of subconjunctival depot methylprednisolone, topical 1.0% 


aes asone, and control groups. 
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GRAFTED EYES TREATED WITH lOmg DEPOT METHYLPREDNISOLONE 
ACETATE 
8 
4 8 12 6 20 24 28 32 o 3 o 
DAY | 


. (Wind and Wood). Within the first three days, the third group (depot Ha returns z 
no: ot Transient rise seen after day 10 caused by suture removal. | 


4). By the end of the second week, all three 
groups had similar corneal thicknesses, but 
this is not surprising in young healthy rab- 
bits. 

In rabbits, subconjunctival cortisone* and 





iOmg depot Methyiprednisolone Acetate 
suaneeneennn: 0.1% Dexamethasone solution q.d, 
=u No steroid treatment 
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frequently applied topical dexamethasone’ 
inhibit corneal wound healing on a dose-de- 
pendent basis. In our third group, subcon- 
junctival depot methylprednisolone created a 
marked suppression in wound healing when 
compared to topical dexamethasone. Wound 
dehiscence in this group was prevented by 
removing sutures later than in the first two 
groups. Clinically, possible wound healing 
problems must be balanced against the im- 
portant anti-inflammatory benefit. 


SUMMARY 


The control of graft thickness by subcon- 
junctival and topical corticosteroid therapy 
was studied in rabbits. Although a single 10 
mg dose of subconjunctival depot methyl- 
prednisolone created a marked suppression 
in wound healing, it was significantly more 
effective in reducing graft thickness than 
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0.1% dexamethasone drops given four times 
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Fig. 1 (Sugar). Method for repair of hypotony due to over-filtration. (A) Incision of conjunctiva to 
form fornix-based pedicle flap. (B) Area of bleb painted with 3.5% tincture of iodine. (C) Removal of 
epithelium and abrasion of Bowman’s membrane at corneal periphery. (D) Suture of flap to corneal 


margin. 


needs of the various forms of hypotony after 
filtration surgery. A fornix-based flap of 
conjunctiva is separated from Tenon’s cap- 
sule by making an incision at the site of the 
conjunctival incision used in the original fil- 
tering operation (Fig. 1-A). The flap should 
be wide enough and long enough to cover the 


bleb and permit suturing it onto the periph- 
eral millimeter of the corneal margin. A little 
curve at its upper portion, if necessary, will 
add to its length. After the flap is free, and 
lies on the corneal margin without tension, a 
single mattress suture is placed in the super- 
ficial sclera at the level of the original inct- 


& 
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sion and tied over the middle third or half of 


_« the flap width to ensure absence of tension 


on the lower portion of the flap. The vertical 
incisions used to form the flap are extended 
at the sides of the bleb to the cornea in order 
to have a conjunctival edge to suture to the 
flap. The area of bleb to be covered by the 
flap and the corneal margin with its epithe- 
lium removed and Bowman’s membrane 


abraded are painted several times with 3.5% 


tincture of iodine and, finally, with cocaine 


be to neutralize the excess iodine (Fig. 1-B and 
< C). The flap is then sutured to the cornea at 
~ each corner, in the center and at each side 


(Fig. 1-D). The sutures are removed after 
one to two weeks. If the tincture of iodine is 
inadequate, or if the flap is under any ten- 


sion, it will pull off before that time. 


* 


In instances where the flap has been at- 
tached too far down on the cornea or where 
it extends spontaneously, it may simply be 
dissected up from the cornea and excised. 
No sutures are necessary. 

Experimental work was done to determine 
whether the iodine-painted conjunctival ep- 
ithelium was, indeed, destroyed, permitting 
the reinforcing conjunctival flap to adhere 
permanently. The identical procedure de- 
scribed above was done on each eye of ten 
rabbits, using iodine in all but two eyes 
which were used as controls. After two 
weeks the animals were sacrificed and the 
operated areas studied histologically. Sec- 
tions from the center of the flap showed an 
epithelial cyst in one in the area of a silk su- 
ture; in other cases epithelium was present 
in the suture area but in no case, not even in 
the two in which no iodine was used but in 
which considerable drying of the conjunctiva 
occurred during surgery, was residual ep- 
ithelium present underneath the reinforcing 
flap. The flaps adhered well to the corneas 
and did not retract. 


, CASE REPORTS 
< In the following case, hypotony due to ex- 
cessive filtration was successfully treated by 
limitation of bleb by cautery. 
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Case 1—A 75-year-old physician was seen in Au- 
gust, 1967, through the courtesy of Dr. J. Frey. A 
posterior lip sclerectomy had been performed on the 
left eye on May 4, 1967. The tension had remained 
low and was 7.5 mm applanation when seen by me. 
Cautery of the sides of the bleb was advised and done 
on August 22 and December 7, 1967, and on Janu- 
ary 5, 1968. The anterior chamber reformed in 
April, 1968, at which time the tension was 10 mm 
by applanation tonometry. A left cataract extraction 
was performed from below in December, 1968. 
With applanation tonometry values of 12 to 20 mm 
and corrected visual acuity of 20/40 to 20/50 were 
found. 


In the following cases, hypotony was 
treated by reinforcing conjunctival pedicle 
flaps. 


Case 2--An 80-year-old woman had been treated 
for glaucoma since 1955. A corneoscleral trephina- 
tion had been successfully performed on the left eye 
in 1955. No difficulty was encountered until March, 
1966, when tearing and irritation of the left eye be- 
gan. A leaking bleb and collapsed anterior chamber 
were found five days later. A conjunctival reinforce- 
ing flap was used to cover the bleb area. The ante- 
rior chamber became deep on the afternoon of the 
day of operation and the flap remained in good con- 
dition until a week postoperatively when it was 
found to be retracted. The chamber was formed 
and the bleb epithelium was intact. The eye re- 
mained normal thereafter. 


Comment—This first experience with a 
reinforcing flap was followed by retraction 
of the flap from failure to relieve all tension 
on the flap. In spite of this, the flap remained 
for a week, long enough to permit good re- 
pair of the bleb leak. 


Case 3—A 49-year-old man had been treated for 
chronic glaucoma for a year before being seen by 
me in 1958. He was being treated with high doses 
of systemic corticosteroids for a chronic arteritis, 
and with acetazolamide (Diamox) and demecarium 
bromide (Humorsol). In spite of treatment he 
had tensions of 42 mm Hg right and 46, left, 
Schigtz. Limboscleral trepanations were done, on 
the left eye on March 8, 1961, and the right eve 
on March 29, 1961. Good blebs resulted. The tension 
was normal until a spontaneous leak developed in 
the right bleb, attributed to the continued cortico- 
steroid therapy. This was successfully treated by a 
Tenon’s implant into the bleb to close the hole. In 
June, 1966, a similar leak occurred in the left bleb. 
This was successfully treated by use of a reinforc- 
ing conjunctival pedicle flap. Because of a unilateral 
cataract, astigmatic change was not measured. 

Case 4—A 55-year-old woman whose two sisters 
had chronic glaucoma was first seen in 1952. She 
was found to have an elevated intraocular pressure 
in November, 1956 (29 mm Hg Schigtz, each eye). 
In spite of maximal medical treatment, in the left 
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Fig. 2 (Sugar). Case 4. Appearance of eye after 
removal of reinforcing flap sutures. 


Fig. 3 (Sugar). Case 4. Appearance of eye one 
month after removal of reinforcing flap sutures. 


eye tension remained at 35 mm Hg and a left lim- 
boscleral trepanation was done. The tension re- 
mained normal until May 25, 1959, when a slight 
bleb leak was noted. The patient recovered with use 
of a pressure bandage. In November, 1961, a mild 
conjunctivitis with bleb infection occurred without 
intraocular involvement. This cleared quickly with 
antibiotice instillations. A similar bleb infection oc- 
curred in March, 1963, and cleared quickly. In July, 
1964, the left eye became hypotonic and a leak was 
found in the bleb, A Tenon’s capsule graft was in- 
serted under the hole. The course was uneventful 
until March 7, 1966, when a leak was again found. 
The left tension was 10 mm Hg applanation. On 
April 13, 1966, a reinforcing conjunctival pedicle 
flap was applied. The tension remained normal 
thereafter in spite of cataract extraction on the left 
eye in April, 1968 (Pigs. 2, 3, 4). Because cataract 
was present, astigmatic changes were not measured 
before cataract extraction. 

Case 5—A 44-year-old woman was first seen by me 
in 1959. She was under treatment with dichlorphena- 
mide (Daranide) and pilocarpine drops. Her right 
eye was found to be entirely normal, The left eye had 
a visual acuity of 20/30 corrected but the visual field 
was reduced to a 10-degree lower semicircle. The left 
disk was deeply cupped. In spite of maximal medical 
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therapy, the tension remained elevated. An iridencle- 
isis was performed, The right eye remained normal 
without medication until January, 1961, when the 
tension was 23 mm Hg and the tonographic C value 
was 0.14. Pilocarpine instillations were started. As 
the pressure continued to be elevated to 34 mm Hg 
(applantation), medication was increased to the 
maximum. A limboscleral trepanation was success- 
fully done on April 9, 1965. The tension remained 
normal until June 10, 1968, when the eye became 
markedly injected and hypotonic; a hole was found 
in the bleb. A reinforcing conjunctival pedicle flap 
was applied on July 19, 1969. The tension has been 
normal since. The refractive correction changed from 
—1.00 sph. -+0.25 cyl. ax. 180 in August, 1965, to 
—2.00 sph -+2.00 cyl. ax. 10 in 1969 while no re- 
fractive change occurred in the fellow eye. Visual 
acuity remains 20/30 each eye, corrected. 

Case 6—A 70-year-old woman was seen by me 
in April, 1965. A Lagrange sclerectomy had been 
done in December, 1964. The patient’s left vision 
was reduced to finger counting. The tension was 4.0 
mm Hg applanation, due to a hole in the bleb. The 
anterior chamber was shallow and a choroidal de- 
tachment was present. A Tenons capsule pedicle 
graft was brought down into the bleb and sutured 
to the cornea, The anterior chamber formed and the 
tension rose to 15 mm Hg within two weeks. How- 





Fig. 4 (Sugar). Case 4. Appearance of eye after 
subsequent cataract extraction from below. 





Fig. 5 (Sugar). Case 6. Appearance of eye on 
March 24, 1970, with extension of flap onto cornea, 
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ever, five days later it fell again as the graft shrank. 
A repeated attempt at using a larger pedicle graft 
of Tenon’s capsule failed on May 26, 1965, because 
of the thinness of the conjunctiva. The conjunctiva 
was then excised and the sclerectomy closed with a 
flap of sclera turned down and sutured into the 
fistula. A limboscleral trepanation was then per- 
formed temporal to the previous fistula. This was 
successful. The patient returned to her home in 
France. In October, 1965, she came back for a left 
cataract extraction which was done from below. The 
visual result was 20/40 but was associated with 
hypotony due to a diffuse bleb which included the 
conjunctiva over the previous fistula area. An at- 
tempt was made to cauterize the edge of the bleb 
conjunctiva but it was so thin that a hole resulted. 
It was decided to cover the hole and the nasal por- 
tion of the bleb with a reinforcing conjunctival pedi- 
cle flap. This resulted in relief from the hypotony. 
In November, 1967, the left visual acuity was 20/25 
with +-13.50 sph. T -41.00 cyl. ax. 25. Tension was 
11 mm Hg applanation. In March, 1970, because of 
slight extension of the flap onto the cornea (Fig. 
5), the flap was elevated off the cornea and excised 
(Fig. 6). At the same time cautery was applied 
nasally to narrow the bleb after it was realized that 
filtration was occurring both through the trephine 
and through the Lagrange fistula which had been 
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Fig, 8 (Sugar). Case 7. Appearance of right eye 
on September 11, 1967, five months after filtration 
operation. 





Fig. 9 (Sugar). Case 7, Appearance of left eye 
on November 9, 1967, after second cautery to bleb 
margins, 


closed. The left visual acuity on April 16, 1970 was 
20/25, corrected with +13.75 sph.C-+0.75 cyl. ax. 
15. The applanation tension was 13 mm Hg. 

Case 7—A 48-year-old woman was first seen by 
me in July, 1967, through the courtesy of Dr. L. 
Lerner. She had had a Scheie type of filtration op- 
eration on each eye during April, 1967, followed by 
hypotony with reduction of vision to 20/80 right 
(corrected with —6.25D sph.) and 20/200 left (cor- 
rected with —4.50D sph.) (Figs. 7, 8). The disks 
were edematous and the maculas were wrinkled. 
Cautery was advised to limit the blebs. This was 
done and repeated at intervals of two to three 
months (Figs. 7 through 12). The tension was 7 
mm He right, 5 mm Hg left, applanation, on Feb- 
ruary 29, 1968 (Fig. 13). On May 13, 1968, 
the visual acuity was 20/30, right (—4.25 
sph.), and 20/25, left (—4.00 sph. -+1.75 cyl. ax. 
100). In October, 1968, the blebs, though narrowed 
down markedly, had small bulges with thinning cen- 
trally; visual acuity was reduced to 20/30, right, and 
20/60, left, corrected. A reinforcing conjunctival 
Fig. 7 (Sugar). Case 7. Appearance of left eye on pedicle flap was applied to the left eve on November 
July 21, 1967, three months after filtration operation. 13, 1968 (Fig. 14). A week later the left tension was 

* 





Fig. 6 (Sugar). Case 6. Appearance on April 2, 
1970, after excision of flap extension. 





1028 AMERICAN JOURNAL OF OPHTHALMOLOGY MAY, 1971 





following the flap (Fig. 15). A Fasanella-Servat 


fay 7, 1969, with excellent 


operation was done on } 
result (Fig. 16). 

A reinforcing conjunctival pedicle flap was ap- 
plied on the right eye on January 6, 1969 (Fig. 17). 
A month later tension was 16 mm each eye. The 











right visual acuity on February 17, 1969, was 20/50 
with —5.50 sph. -+1.25 cyl. ax. 155. In March it 
was 20/25 with —5.50 sph. +0.50 cyl. ax. 75. The 
tension remained between 13 and 18 mm Hg in each 
eye until the patient left the city in June, 1969. She 
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‘ig. 10 (Sugar). Case 7. Appearance of left eye 
on February 9, 1968, after third cautery to bleb 
margins. Note bulging of narrowed bleb. 





Fig. 13 (Sugar). Case 7. Appearance of right eye 
on February 29, 1968, after further cautery to bleb 
margins. Note bulging of narrowed bleb in same 
manner as in other eye shown in Figure 6. 
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1 (Sugar). Case 7. Appearance of right eye on 
ay 13, 1968, when bleb increased in size. 


Es 





Fig, 14 (Sugar). Case 7. Appearance of left eye on 
January 27, 1969, after reinforcing flap operation. 





Fig. 12 (Sugar). Case 7. Appearance of right eye on 
December 29, 1967, after cautery of bleb margins. 


18 mm Hg, applanation; visual acuity was improved. 
On December 3, 1968, the left visual acuity was 20/40 
with —4.25 sph.7+-4.75 cyl. ax. 165. Two weeks later 
it was 20/30 with —4.25 sph. D 4-2.50 cyl. ax. 165; in 
June, 1969, it was 20/25 with the same correction. Fig. 15 (Sugar). Case 7. Mild blepharoptosis of left 
A slight blepharoptosis was noted on the left side upper eyelid following reinforcing flap. 


+ 
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was seen again in February, 1970, when in Detroit 
ona visit. Her vision was 20/25-42, right with —5.50 
sphere and 20/30, left, with —4.00 sph. -+2.50 cyl. 
ax. 175, The applanation tensions were 16 mm Hg, 
right, and 20 mm Hg, left. Retinal signs of hypotony 
were absent. 

Case 8—A 47-year-old man was first seen in Feb- 
ruary, 1962 with advanced chronic open-angle glau- 
coma with deep excavation of the disks, large Bjer- 
rum scotomas and tonographic C values of 0.05 each 
eye. Visual acuity was 20/40 each eye, corrected with 
—4.00 sph. -41.50 cyl. ax. 90, right, —4.00 sph. 
+-1.75 cyl. ax. 115, left. Schigtz tensions were mm 
Hg, 32 right, and 27, left. They were not significantly 
lowered with maximal medication. A limboscleral 








Fig. 16 (Sugar). Case 7. Appearance of eyelids fol- 
lorwing Fasanella operation on left upper evelid. 





Sn 


Fig. 17 (Sugar). Case 7. Appearance of right eye on 
January 27, 1969, after reinforcing flap. 


“ig. 18 (Sugar). Case 8. Appearance of left eye 
after removal of excessive flap from cornea. 
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Fig, 19 (Sugar). Case 9. Appearance of right eye 
on April 26, 1968, showing injected hypotonic eve 
with bleb holes. 


trepanation was done on the right eye in March, 
1962, and on the left eye in December, 1962. Ten- 
sions remained normal but the left eye became hypo- 
tonic and the bleb widened, extending onto the 
cornea. Cattery was applied to the sides of the bleb 
in December, 1967, and repeated at monthly inter- 
vals but the pressure did not rise above 10 mm Heg. 
On April 25, 1968, a reinforcing flap was applied to 
the cornea bypassing a corneal bleb extension. The 
flap retracted and a new flap was applied on Decem- 
ber 23, 1968. This raised the pressure to 15 mm He, 
applanation. On February 17, 1969, the visual acuity 
was 20/40 with —2.25 sph. -+3.50 cyl. ax. 175. The 
patient noted a visual disturbance due to the position 
of the flap which was too far forward on the cornea 
so the anterior part was excised (Fig. 18). In April, 
1970, the visual acuity was 20/30, left, with —1.75 
sph. -+0.50 cvi. ax. 175. Applanation tension was 
16mm Hg. 

Case 9—A 35-year-old man with pigmentary 
glaucoma was first seen in December, 1964. His vis- 
ual acuity was 20/20 each eye with cupping of both 
disks, particularly on the right. The right visual 
field showed loss of the lower field just below the 
fixation point. The left field was normal. The ten- 
sion was 46 mm Hg, right, 42, left (applanation). 
On maximal medication the tensions stayed ele- 
vated. Tonography showed a C value of 0.13 each 
eye. A limboscleral trepanation was done on the 
right eye on February 9, 1966; the same procedure 
was used on the left eye on March 16, 1969. Ten- 
sions remained normal with acuity of 20/40, right, 
and 20/20, left, corrected. On April 25, 1968, the 
right eye became hypotonic and red due to a small 
bleb hole (Fig. 19). A reinforcing conjunctival 
pedicle flap was applied on May 2, 1968 with good 
result (Figs. 20, 21). The bleb herniated through 
the temporal side of the covering flap and on July 
24, 1969, another leak occurred. A second flap was 
applied temporal to the first. This was successful, 
although part of the intact bleb lay exposed between 
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Fig. 20 (Sugar). Case 9. Appearance of right eye on 
June 11, 1968, after reinforcing flap was applied. 





Fig, 21 (Sugar). Case 9. Appearance of right eye 
more than year after surgery (August 12, 1969) 
after a second flap had been applied temporally to 
cover a leak through the bulging bleb margin and 
after removing the bleb area between the two flaps 
and suturing the edges together. 


the two flaps (Fig. 22). The visual acuity was 
20/40 with no astigmatic error. Beginning in Sep- 
tember, 1969, the eye became hypotonic with a ten- 
sion of 6 and later 4 mm Hg. It was decided to 
remove the bleb area between the two flaps and su- 
ture the edges together. This was done on February 
24, 1969. Healing was uneventful and the applana- 
tion reading on March 2, 1970 was 10 mm Heg. 
Case 10—A 74-year-old woman was first seen by 
me in December, 1968, through the kindness of Dr. 
David C. Boyce. The patient's mother had become 
blind from glaucoma 10 years before her death. 
The patient had been under treatment for glaucoma 
for 13 years. Her last medication was pilocarpine 
6% four times daily and acetazolamide 250 mg three 
times daily. The disks were cupped temporally. A 
paracentral scotoma was present in the right field 
and a full Bierrrum scotoma was present in the 
left. A right Inmboscleral trepanation was done on 
the right in February, 1969; another was done on 
the left in May, 1969. Healing was uneventful, The 
blebs were thin since marked atrophy of Tenon’s 
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capsule was noted at the time of operation. On 
April 21, 1970, a small hole was found in the right 
bleb. The tension was 8 mm Hg, right, 11 mm Hg, 
left, applanation. A positive Seidel test was present 
but the chamber was intact. The visual acuity was 
20/40, right, corrected. On April 27, 1970, a rein- 
forcing flap was placed over the bleb (Fig. 20). This 
resulted in closure of the leak, but retraction of the 
flap from one side. 


DISCUSSION 


Hypotony after filtration surgery for 
glaucoma is simply an exaggeration of the 
desired result of such surgery which is con- 
tinuous adequate leak of aqueous humor 
from the anterior chamber into the subcon- 
junctival tissue and, in part, through it. The 
rate of leak depends on two factors: (1) the 
amount of fistulization which, in turn, de- 
pends on the density of its external filtration 
bed, and (2) the rate of aqueous formation. 
The size of the fistula may be determined to 
some degree by the ophthalmic surgeon but 
the rates of aqueous formation and of filtra- 
tion in the subconjunctival tissue are beyond 
his control. It is obvious that a fistula only a 
few microns in diameter 1s adequate for fil- 
tration, but it is not the size alone but the 
combination of fistula size and subconjuncti- 
val filtration which is important. From clini- 
cal observation of patients with hypotony 
following sclerectomies of all types, I have 
the impression that a fistula over 2 mm? in 
area is too large. Somewhere between 1 and 
2 mm? appears to be optimum. With a 1.5 
mm trephine the area of sclerectomy result- 





Fig, 22 (Sugar). Case 10. Appearance of eye at 
conclusion of surgical flap formation. 
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ing from removal of a complete button is 
1.76 mm?, With a 2 mm trephine the area of 
total button is 3.14 mm?. In a limboscleral 
trepanation in which only the anterior half or 
less of the button is removed, the fistula is 
maximally 1.57 mm?. A 4X 1 mm opening 
which could be produced by a Scheie pro- 
cedure is excessively large. 

Reformation of the anterior chamber or 
its failure to reform after fistulization de- 
pend on the relationship between the same 
factors which cause hypotony—the rate of 
external drainage and the rate of aqueous 
formation. Adams,® in 1939, divided hypo- 
tony into two types, one in which there ap- 
peared to be no secretion of aqueous and an- 
other in which such secretion was not inhib- 
ited. The type in which secretion is inhibited 
is usually associated with separation of the 
ciliary body and choroid due to transudation 
into the choroidal space as a result of low 
intraocular pressure, especially in adults. In 
the second type, the only abnormality was 
low intraocular pressure. 

To prevent the often-prolonged hypotony 
which occurs immediately following fistuliz- 
ing surgery, the anterior chamber should be 
filled with saline through a No. 30 blunt nee- 
dle at the completion of the operation. This 
does not always prevent subsequent loss of 
the chamber but can be followed, after the 
first dressing, by application of binocular 
pressure bandages when the chamber is flat. 
Chandler! has suggested that the reason for 
the rarity of separation of the ciliary body 
and choroid in children and young adults is 
the normal “solidity” of the vitreous in the 
young and its fluidity in older adults, He de- 
scribed a method of limiting the rate of exter- 


nal filtration by using sutures to stretch the 


conjunctiva tightly over the scleral opening. 

Treacher Collins’ found no harmful 
effects of hypotony after corneal trepana- 
tion, but Juler® described effects which he 
considered injurious. Juler stated that al- 
though it was usual for the anterior chamber 
to reform in three to six days after corneo- 
scleral trepanation and for the ocular pres- 
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sure to become normalized, in some cases 
there was prolonged delay in anterior cham- 
ber reformation which resulted in detach- 
ment of the choroid, pigment migration into 
the pupil, and late development of cataract. 
He cited one case with prolonged hypotony 
and visual impairment for 21 months. 
Cristiansson® used an arbitrary upper 
limit of 10 mm Hg applanation as a criterion 
for hypotony in a study of 40 hypotonic eyes 
(36 patients) after fistulizing operations. 
Slightly over one-third of the patients had 


. immediate postoperative shallow anterior 


chambers, obliterated at times, but usually 
associated with choroidal detachment. The 
chambers were usually normal when the pa- 
tients were discharged although, in a few | 
cases, shallowing persisted for weeks. 

Over-filtration of a filtering bleb immedi- 
ately after operation is quite common and, as 
noted by Juler, usually decreases as the oper- 
ative site heals. It is due to relatively exces- 
sive size of the fistulous tract and sometimes 
to excessive subconjunctival filtration caused 
by wide baring of the sclera at the sides of 
the fistula site. If the flat anterior chamber is 
associated with lenticulocorneal contact, the 
choroid should be tapped and air injected 
into the anterior chamber immediately. If a 
flat chamber persists, atropine and phenyl- 
ephrine should be used several times daily to 
deepen the peripheral chamber by tightening 
the zonule. Ingestion of water, as in the wa- 
ter provocative test, may be helpful in pro- 
ducing hydremia and increased aqueous for- 
mation. If the hypotony is not improved by 
hydremia, one may assume that the leak is 
excessive. In such a case carbonic anhydrase 
inhibitors and a binocular pressure bandage 
should be used instead. If vision and hypot- 
ony improve with hydremia, water ingestion 
may be repeated once or twice more that day 
and again the next day. If the chamber still 
does not form, it should be reformed surg- 
ically. 

If the hypotony persists for several weeks 
or months and is associated with poor vision, 
cautery may be used to limit the lateral bor- 
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ders of the blebs, recauterizing as necessary. 
Shahan, and later, Barkan?° used the Shahan 
Thermophore to cause scarring of the exces- 
sively-filtering bleb following Elliot trepa- 
nation, They used a small Thermophore tip 
at a 165-170°F temperature. Various places 
were touched for five to 10 seconds at a time. 
This procedure was repeated after intervals 
of several days. The thermal limitation of 
the bleb may be adequate to raise the intraoc- 
ular pressure and relieve the hypotony. 
However, when the bleb has been limited it 
often becomes more prominent centrally and 
the hypotony persists or increases. Then a 
reinforcing flap should be made, using the 
method to be described below. It is usually 
necessary to narrow the bleb with cautery 
prior to use of a reinforcing flap so that the 
flap will cover it adequately. The Scheie cau- 
tery is applied to the outside edge of the bleb 
so that it compresses the conjunctiva against 
the sclera. The current is then turned on for 
mild cautery long enough to produce the de- 
sired effect without causing a hole in the bleb 
edge. 

A total of 12 reinforcing conjunctival 
pedicle flap operations were performed on 
nine patients. There were a number of com- 
plications and attempts were made to man- 
age them. These included two cases of re- 
traction of the flap, one case of mild ptosis, 
one case of recurrent bleb hole following 
herniation of the bleb through one side of 
the flap, four instances of increased astigma- 
tism due to operation, and one case of visual 
disturbance caused by a fluid meniscus below 
the flap edge. 

In the first case operated, retraction of the 
bleb occurred because there was too much 
reliance on the tension suture which was 
placed in the sclera just above the bleb. As a 
result of this experience care was taken, be- 
fore placing the sutures in subsequent proce- 
dures, to see that the flap could be placed on 
the corneal margin without retracting. The 
second retraction resulted from attaching the 
flap to the cornea beyond a bleb which had 
extended onto the cornea, I now realize that 
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the bleb should have been dissected up and 
excised before the flap was attached. 

. The mild blepharoptosis was not associ- 
ated with any limitation of lid motility and 
apparently resulted from trauma to Muller’s 
muscle. A Fasanella-Servat procedure™ pro- 
duced an excellent result with minimal sur- 
gery (Fig. 14). 

Herniation of a large bleb through one side 
of the flap occurred in four cases, including 
one (Case 9) in which a hole recurred in the 
exposed bleb. A flap placed on the side of the 
herniation closed the hole while still permit- 
ting enough exposure of the bleb to avoid de- 
stroying it by nonfiltration through a dense 
reinforcing flap. However, spreading and 
thinning of the bleb required later reinforce- 
ment on the other side and, finally, excision 
of the exposed bleb between the two flaps. 

An increase in astigmatism occurred in 
four eyes (Cases 5, 7, and 8). In Case 7 it 
decreased with time; in Case 8, removal of 
the anterior portion of the flap from the 
cornea reduced the astigmatism markedly. In 
three patients the astigmatic change was not 
measured because cataracts, which were 
surgically extracted later, were present. None 
of the others had any significant astigmatic 
error. 


SUMMARY 


A series of 10 patients with hypotony af- 
ter filtration surgery, either persistent post- 
operative overfiltration or acute hypotony 
due to leakage from bleb holes, were ob- 
served to determine the best management of 
the hypotony. In the persistent postoperative 
cases it was found that cautery could result 
in relief of the hypotony but usually it was 
only effective in narrowing the bleb sufh- 
ciently to permit use of a reinforcing con- 
junctival pedicle flap. In acute cases, due to 
bleb rupture the flap was found to be the 
most effective method of repair. Experimen- 
tal work in rabbits indicated that the rein- 
forcing conjunctival flap covering the con- 
junctival epithelium becomes adherent with 
disappearance of the covered epithelium, es- 
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pecially if it is painted repeatedly with tinc- 
ture of iodine. Epithelium may enter the su- 
ture areas but did so only once in my experi- 


mental -cases, resulting in an epithelial cyst 


which occurred two weeks postoperatively. . 

Twelve reinforcing conjunctival pedicle 
flap operations were done. Two flaps re- 
tracted ; one required repetition of the proce- 
dure. All were successful in relieving hypo- 
tony, including the case in which the flap re- 
tracted after a bleb leak but did not require 
reoperation. 

The use of reinforcing flaps is a simple, 
effective method of managing hypotony due 
to persistent postoperative overfiltration or 
acute hole formation in previously well-fil- 
tering blebs. 
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OPHTHALMIC MINIATURE 


II. It (tobacco) renders the nervous system prone to softening of the 
brain, apoplexy, paralysis, delerium tremers, amaurosis, giddiness, neu- 
ralgia, impairment of vision; it produces impotency, both moral and 


physical. 


ITI. On the respiratory organs it acts by causing consumption, spit- 
ting of blood, an inflammatory condition of the mucous membrane of the 
larynx, trachea and bronchi; ulcerated sore throat, short irritable cough, 


hurried breathing. 


Angus MacMillan, M.D. 
On the Preservation of Sight 
London, Circa 1859 


TRANSIENT BLINDNESS FOLLOWING BLUNT TRAUMA TO THE EYE 


BartLEY R. Frues, M.D. 
Ann Arbor, Michigan 


Reports of cases of total blindness follow- 
ing blunt trauma to the eye in which the 
patients subsequently recover good vision 
are rare.1 However, two cases were seen 
within 12 months. 


CASE REPORTS 


Case 1—On July 14, 1968, a 16-year-old boy fell 
from his motor boat and was struck on the head by 
the rotor blades. When seen several hours later, he 
was drowsy but could be aroused sufficiently to an- 
swer questions. Often, however, he spoke of per- 
sons who were not present. 

He denied having light. perception in either eye, 
even when viewing the brightest light of an indirect 
ophthalmoscope. His right upper eyelid was split 
from 3 mm posterior to and through the conjunc- 
tivo-cutaneous junction, up through the brow and 
over the forehead, part way into the hairline. An 
open skull fracture exposed pulsating brain in the 
superior portion of the laceration. The right lower 
eyelid had a small laceration just opposite the one 
in the upper eyelid. On the left side, a laceration 
through the lateral one-third of the brow extended 
just lateral to the canthus down onto the left cheek. 
Both zygomas were fractured. 

Gaze was limited in all directions but the move- 
ments were conjugate. Resistance to retropulsion 
was normal. 

Examination of the right eye showed a normal- 
appearing cornea. The anterior chamber was 
formed. The pupil was dilated, round, and fixed. 
Except that the veins were unusually full, the pos- 
terior pole appeared to be normal. 

- On examination, the cornea of the left eye ap- 
peared to be normal. The anterior chamber was 
formed. The pupil was dilated, fixed and tented to- 
ward the 11 o'clock position. 

Ophthalmoscopically, the fundus of the left eye 
showed scattered, small retinal, and multiple sub- 
hyaloid hemorrhages, particularly near the macula 
and over the disk. The veins were full. Intraocular 
pressure was normal in both eyes. 

After repair of the lacerations, a tarsorrhaphy 
was performed on the right eye and a craniotomy in 
the area of the compound skull fracture. 

Eye examination the day after the accident 
showed the tarsorrhaphy in place on the right. 
There was no light recognition or pupillary reaction 
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in the left eye, but the extraocular movements were 
full. The fundus of the left eye revealed marked 
edema of the retina, scattered retinal and subhya- 
loid hemorrhages, full veins, and narrowed arteri- 
oles. 

Two days after the accident, there was question- 
able light perception in the left eye. The retina was 
white and edematous. The veins were full and the 
arterioles could not be recognized. 

By the third day, definite light perception was 
present in the left eye but form recognition was ab- 
sent. The retinal edema had decreased. 

On the fourth day, the patient could count fin- 
gers at six inches with the left eye. The retinal 
edema had decreased still further. 

Six days after the accident, when the tarsorrha- 
phy was removed, the patient was able to read fine 
print with his right eye. The retina of the right eye 
was moderately edematous, as was that of the left. 
The fundus of the left eye contained exudates and 
hemorrhage in the macular area and scattered reti- 
nal and subhyaloid hemorrhages. 

On the 11th day, the pupillary reflexes were still 
absent from both eyes, but the pupil size had de- 
creased to 5.5 mm, right eye, and 4.5 mm, left eye. 
The retinal edema in both eyes had subsided. 

Two and one-half months later, the patient could 
see 20/20 and read J1 with the right eye, and count 
fingers at five feet with the left eye. The pupillary 
reflexes were normal. The fundus of the right eye 
was normal. The fundus of the left eye showed 
gliosis in the macula, two concentric choroidal tears 


just beyond the macula, and pigment dispersion ` 


above the disk in the area of an old hemorrhage. 

Case 2—On June 21, 1969, a 21-year-old woman 
was injured in an automobile accident. When seen 
one hour later, she was alert and oriented. She had 
a Le Forte I fracture on the right and a Le Forte 
II fracture on the left. The lacerations on the left 
side of her face and nose included a superficial hor- 
izontal tear in the left upper eyelid. 

During the eye examination, the patient stated 
that vision was normal in her right eye. Because 
she counted fingers without difficulty, the visual 
acuity in the right eye was tested no further at that 
time. 

She denied having light perception in the left 
eye, not being able to see the brightest light of an 
indirect ophthalmoscope. The pupil of this eye was 
dilated and fixed. 

Ophthalmoscopic examination of the right eye 
showed no abnormality. The disk and vessels of the 
left eye appeared to be normal but the fundus 
seemed to be slightly pale, especially around the 
macula. There were no hemorrhages and the media 
were clear. 


X-ray examination revealed fractures of the na- . 


sal bones, inferior nasal spine, nasal septum, and 
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probable fractures of the right lateral orbital wall. 
There was clouding of the right frontal sinus. 

Eye examination on the first day after the acci- 
dent showed visual acuity of 20/30, right eye, and 
20/800; left eye, with a near card held at 13 inches. 
The left eye was now sensitive to bright light. 
Marked ecchymosis was present in both upper eye- 
lids. The left pupil did not react. The retina of the 
left eye was edematous and the arterioles were 
moderately constricted. 

On the second day, visual acuity in the left eye 
was 20/200 with a near card. The retinal oe 
was markedly reduced. 

On the fourth day, vision was 20/20, right eye, 
and 20/50, left eye, with a near card. The edema 
had disappeared from the fundus of the left eye 
whose macula appeared to be normal. 

Ten days after the accident, vision was 20/20-2, 
right eye, and 2-/25-1, left eye. Near vision was J1 
in both eyes. The pupillary reflex in the right ‘eye 
was normal but the pupil of the left eye was still 
fixed and dilated: The fundus of both eyes appeared 
to be normal. 

Five months after injury, vision was 20/25 in 
each eye without correction. The pupil of the left 
eye was 1 mm larger than that of the right and it 
reacted more slowly, both directly and.consensually, 
Ophthalmoscopically, the fundus of each eye ap- 
peared to be normal. - 

One year-after the accident, vision was 20/20 in 
each eye. The pupils were équal in size and reacted 
equally, both directly and consensually. The optic 
disks were normal. 


DISCUSSION 


Decreased vision or blindness after head 
trauma with no visible cause and with partial 
or no return is neither common nor rare.?? 


Seldom ‘does good vision return to adults 


who suffer total blindness after head injury. 
Stockdale? reported the case of a ’man who 
became totally blind four days after fracture 
of each maxilla and fragmentation of the 
right ethmoids. His sensorium was clear and 
there was no neurologic deficit. The first day 
after disempaction and reduction of the 
maxilla, he could see patterns with the right 
eye.and count fingers at two feet with the 
left. Vision in éach eye progressed almost to 
normal within one week. 

Bodian* and Griffith and Dodge’ reported 
transient blindness in children, aged four to 
16 years, suffering mild blunt head trauma 
but'no direct injury to the globe. In all but 
one case, the blindness was bilateral. Imme- 
diate onset of blindness characterized most 
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cases but was delayed in some up to 20 min- 


‘utes. Consciousness was little impaired. 


There were no marked neurologic signs, In 
five patients, the retinas, observed while the 
eyes were blind, appeared to be normal. 
Blindness lasted from 45 minutes to four 
hours but vision returned completely in all 
cases. . 
Petropavlovskaya and Bogoslovsky*® 
studied experimental contusions of rabbit 
eyes and reported marked narrowing of reti- 
nal arterioles within the first hour. The pu-: 
pils became dilated 15 to 30 minutes after 
vessel constriction. The entire retina showed 
blood vessel changes but the areas of retinal 
edema were scattered and less extensive. 
Only severe contusions caused retinal hem- 
orrhages. Histologically, the external layers 
of the retina demonstrated interstitial edema, 
most marked in the rods and cones. It was 
unusual to find abnormalities in the inner 
layers of the retina or in the optic nerve: 
These same authors also reported concentric 
narrowing of the visual fields in most pa- 
tients with localized or diffuse Berlin’s 


. edema; however, it is difficult to reconcile 


this clinical sal with their experimental 
results. 

Ballantyne ani Michaelson’ reported that 
vision was affected in the area of retinal 
edema. 

The mechanism of the transient bindes 


‘in the two cases presented in this paper can 


only be conjectured. During the period of 
visual recovery, both patients were confined 
to the intensive care unit, precluding such 
objective studies as electroretinography and 
electroencephalography. 

Although these two patients were rela- 
tively young (aged 16 and 21 years), the his- 
tory of direct trauma, the prolonged period 
of visual loss, and the retinal edema distin- 
guish their blindness from the traumatic 
transient blindness in children suffering mild 
blunt head trauma. 

In Case 2, failure of the affected left eye 
to react consensually suggests that contusion 
mydriasis was responsible for the nonreac- 


1036 


tive mydriatic pupils in the three involved 
eyes. The fact that only one eye was affected 
in Case 2 necessitates, the assumption that 
~ the mechanism accountable’ for the findings 
in the three affected eyes operated distal to 
the chiasm. 


Two hypotheses seem to provide tenable 


explanations for the sequence of events in 
_the present cases: 

1. A Meyer and Denne ieson type® of 
localized contusion produced a breakdown of 
the membrane potential either in the optic 
nerve or in the nerve-fiber layer of the ret- 
ina. 

2. A reflex arteriospasm sufficiently sev- 
ere to produce anoxia, and thus, anoxia- 
caused capillary damage and leakage may 
have occurred. | 

Arteriospasm occurred in both cases, and, 
on the first day after injury, marked retinal 
edema encompassed the entire fundus- of 
each affected eye. Although unusual in ex- 
tent, the retinal edema closely resembled 
Berlin’s commotio retinae. Either edema in 
the entire vision-perceiving retina or in the 
optic nerve could account for the transient 
blindness herein described. 


SuMMARY 


Transient complete blindness followed di- 
rect blunt trauma in two cases, being bilat- 
eral in one case and unilateral in the other. 
The three eyes showed contusion mydriasis, 
constriction of the retinal arterioles, dilata- 
tion of the retinal veins, and marked edema 
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of the retina posterior to the equator within 
24 hours. Vision gradually rettirned, begin- 
ning with recognition of light in about three 
days and then slowly improving. 

It is conjectured that the mechanism re- 
sponsible for the findings in these two cases 
was either (1) a breakdown in the mem- 
brane potential of the optic nerve or of the 
nerve-fiber layer of the retina, or (2) severe 
arteriospasm with secondary edema in the 
retina or in the optic nerve. 
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PENETRATING TRANSORBITAL INJURY WITH 
CEREBROSPINAL ORBITORRHEA 


Cart H. Ipe, M.D., anb Ropert W. Weme, M.D. 
Columbia, Missouri | 


Although traumatic cerebrospinal rhinor- 
rhea and otorrhea are not uncommon occur- 
rences, it is not common to encounter cere- 
brospinal fluid leakage from the orbit 
following trauma. Only one earlier case re- 
port? describes fistulization between the cra- 
nium and the conjunctival surface following 
penetrating transorbital injury by a pitch- 
fork. The following case report also de- 
scribes leakage of cerebrospinal fluid from 
the orbit after trauma—in this case, a gun- 
shot injury—and we have termed this un- 
usual event, “cerebrospinal orbitorrhea.” 


CASE REPORT 


A 23-year-old Caucasian man, a student, was ac- 
cidentally shot with a shotgun from a distance of 
approximately 20 feet. The pellets entered the me- 
dial conjunctiva of the right globe, passed the sclera 
nasally, entered the middle cranial fossa via the su- 
perior orbital fissure, coming to rest in the right 
temporal lobe. X-rays were negative for fracture. 
He was given tetanus toxoid and treated with ampi- 
cillin for five days and referred to the Eye Clinic 
of the University of Missouri School of Medicine. 

The right eyelids were swollen and a marked 
chemosis of the lower bulbar and palpebral con- 
junctivae was evident. An irregularly elevated area 
with a central conjunctival tear was noted 5 mm 
nasally from the limbus (Fig. 1). Visual acuity 
without correction in the right eye was finger 
counting at 18 inches and in the left eye 20/154. 
Exophthalmometer reading were RE: 20 mm, LE: 


15 mm (base 106 mm). Before dilatation, the right: 


pupil was vertically oval (3 x 4 mm) and reacted 
sluggishly to light directly but good consensually. 
The motility of the right globe was moderately 
limited inferiorly, nasally, and temporally. Slit 
lamp examination revealed the right cornea to be 
clear, with moderate amount of aqueous flare and 
few cells. The iris appeared yellowish-green. Small 
clumps of fibrin and cells were spread over the 
anterior surface of the lens. No lens opacities were 
seen. The anterior chambers of both eyes were of 
equal depth. Intraocular pressures were as follows: 
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Fig. 1 (Ide and Webb). Entry site of the pellet 
located 5 mm nasally to the limbus at the 3 o’clock 
position (arrow). Note dependent chemosis. 


RE: 13/55 =40 mm Hg (Schigtz), LE: 753 = 
12.2 mm Hg (Schiøtz). A temporal visual field de- 
fect was noted in the right eye; the visual field of 
the left eye was normal. Ophthalmoscopy of the 
right eye with dilated pupil revealed hemorrhage 
overlying the macula and the disk, as well as approxi- 
mately one-third of the nasal portion of the fundus. 
A choroidal detachment extended from 6 to 8:30 
o'clock position. 

Physical examination revealed multiple shotgun 
pellet wounds in the forehead, chest, and left arm. 
X-rays of the skull, including tomograms of the or- 
bit and sella, showed a pellet about 2 cm to the 
right of the midline within the temporal lobe. The 
patient was admitted: and treated with topical and 
systemic antibiotics. 

On the second day of hospitalization, the proptosis 
decreased 2 mm. A continuous leak of clear fluid 
through the tear in the right conjunctiva was seen 
with the biomicroscope. The intraocular pressure 
was 12/5.5 = 4.9 mm Hg (Schigtz). Leakage of 
clear fluid with a slightly reddish tinge was present 
on the following day. The intraocular pressure re- 
mained essentially unchanged. Neurosurgical and 
ENT staff members were consulted. Based on the 
nature and the volume of the fuid that was con- 
tinuously pouring from the conjunctival rent with- 
out decreasing the intraocular pressure, a diagnosis 
of cerebrospinal fluid leakage was made. The pa- 
tient was transferred to the neurosurgical service 
where he was treated with multiple lumbar punc- 
tures, head elevation, and bedrest. The dosage of 
ampicillin was increased and he was placed on 
diphenylhydantoin sodium (Dilantin). His vision 
in the right eye decreased to light perception in the 
nasal field. Ophthalmoscopy revealed diffuse hazi- 
ness of the vitreous due to hemorrhage. The cho- 
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roidal detachment was less prominent. On the fol- 
lowing day exophthalmometry was: RE: 16 mm 
Hg. and LE: 15 mm Hg. The intraocular pressure 
measured 8/5.5 = 10.2 mm Hg (Schiøtz). The 
leakage had stopped by the fifth day. Lumbar punc- 
tures were continued for another two days. The pa- 
tient was then transferred back to the ophthal- 
mology service. Three months following the mjury, 
ductions of the right eye were markedly improved, 
but the patient had a slight exotropia of the right 
eye. The intraocular pressure was 15/5.5 < 4 mm 
Hg (Schigtz). Visual acuity remained light per- 
ception in the nasal field only. During a seven- 
month follow-up no neurologic sequelae have ap- 
peared. 


DISCUSSION 


Injuries with fracture of the nasofrontal 
complex involving tears of the dura and 
arachnoid are commonly productive of cere- 
brospinal rhinorrhea.? By comparison, there 
is a paucity of cases of intracranial involve- 
ment secondary to penetrating orbital injur- 
ies in the ophthalmic literature. Neverthe- 
less, these cases are a much greater threat to 
life than are penetrating cranial injuries 
when penetration is by any other route. 
Webster, Schneider, and Lofstrom® recorded 
a 12.5% mortality in a review of 40 cases 
from World War II. There were two deaths 
in nine cases reported by Bard and Jarrett.* 
In reviewing 44 cases from the literature, 
these authors‘ stressed CNS sequelae (hemi- 
plegia, convulsive disorders, and encephali- 
tis) and visual damage reported in some sur- 
vivors. Frequently, the life-threatening po- 
tential (meningitis, intracranial hemorrhage, 
and abcess) is not immediately realized be- 
cause the entry wound often appears trivial, 
producing minimal, if any, visual distur- 
bance. Orbital x-ray findings may be nega- 
tive and, hence, unreliable in ruling out in- 
tracranial involvement. The cranial compli- 
cations may occur early and be fulminating 
or be delayed for days or even weeks. Teta- 
nus can develop in nonimmunized patients." 
Intracranial pneumatocele has been reported 
on a number of occasions.*® Walsh and 
Hoyt? described the case of a train accident 
victim whose right eye was avulsed causing 
drainage of cerebrospinal fluid from the op- 
tic foramen. In a case reported by Bagolini,* 
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leakage of cerebrospinal fluid occurred 
through a supraorbital fracture into the eye- 
ld. 

The present case revealed significant peri- 
orbital and visual findings, but no orbital 
fracture was seen on scout films or tomo- 
grams. The meninges had obviously been 
penetrated and the pellet lodged in the tem- 
poral lobe at a level where passage through 
the supraorbital fissure was a likelthood. Di- 
lute fluorescein (intrathecal) an excellent aid 
in localizing leakage sites (e.g., intranasal) 
with cobalt-blue filtered light,** but in this 
case the site of the leak was obvious, making 
this examination unnecessary. To determine 
the presence of cerebrospinal fluid, a reduc- 
ing test for sugar has been advocated. It is 
known, however, that lacrimal fluid? and 
blood’? also contain reducing substances, and 
hence would nullify the test’s validity in 
cases such as ours. 

Neurosurgical consultation is advisable 
whenever head trauma is associated with 
‘CSF leakage. In the absence of embedded 
foreign bodies, treatment may be entirely 
conservative: appropriate x-rays studies, 
tetanus protection, broad-spectrum antibiot- 
ics, bedrest with head elevation, and repeat 
lumbar punctures to maintain lowered intra- 
cranial pressure. Failure to control the leak- 
age may necessitate a fracture realignment 
and possible surgical repair with fascia lata 
by the neurosurgeon. 


SUMMARY 


When a 23-year-old man was accidentally 
shot, the shotgun pellets entered the medial 
conjunctiva of the right globe, passed the 
sclera nasally, entered the middle cranial 
fossa via the superior orbital fissure, coming 
to rest in the right temporal lobe. Continuous 
cerebrospinal leakage from the conjunctival 
entry wound was observed. X-rays were 
negative for fracture, so the patient was 
managed conservatively with tetanus toxoid, 
ampicillin, diphenylhydantoin sodium, bed- 
rest with head elevation and, early, repeated 
lumbar punctures. On this regimen, leakage 


VOL. 71, NO. 5 


of cerebrospinal fluid stopped and no neuro- 
logic sequelae have appeared during an 
eight-month follow-up period. However, vi- 
sion in the injured right eye remains light 
perception with persistent massive vitreous 
hemorrhage, and the eye is hypotonic with a 
slight exotropia. The left eye is normal. 
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OPHTHALMIC MINIATURE 


Macbeth: Can such things be, 
And overcome us like a summer’s 


cloud, 


Without our special wonder? You 
make me strange 
Even to the disposition that I owe, 
When now I think you can behold 
such sights, 
And keep the natural ruby of your 


cheeks, 


When mine is blanch’d with fear. 


Ross: 


What sights, my lord? 


Macbeth, III, w 


A FOLLOW-UP STUDY OF VITREOUS LOSS DURING CATARACT 
SURGERY MANAGED BY ANTERIOR VITRECTOMY 


JAMES R. Cerasoxi, M.D. 
Denver, Colorado 
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Davip Kasner, M.D. 
Miami, Florida 


Data are needed to indicate the value of 
anterior vitrectomy in managing vitreous 
loss. The purpose of this paper is to report a 
short-term follow-up of cataract cases in 
which vitreous loss was managed by partial 
removal of formed vitreous (anterior vitrec- 
tomy ).1? Generally, ophthalmic surgeons use 
either the method described by Barraquer’ or 
Castroviejo* to manage vitreous loss in cata- 
ract surgery. A review of the literature re- 
veals no specific description of follow-up re- 
sults for either of these methods. 


METHODS 


We reviewed 500 consecutive cataract ex- 
tractions performed at the Miami Veterans 
Administration Hospital from July, 1965, to 
December, 1968 (three and one-half years), 
by the resident staff from the Bascom 
Palmer Eye Institute under supervision 
(DK). Twenty-seven patients had vitreous 
loss managed by anterior vitrectomy. Of these 
27 patients, 21 were available for a complete 
follow-up examination by one of us (JRC). 
The eye examination included a best cor- 
rected visual acuity, biomicroscopy of the 
anterior and posterior segments of the eye, 
gonioscopy, indirect ophthalmoscopy, meas- 
urement of intraocular pressure with Gold- 
mann applanation tonometer, and fluorescein 
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angiography when indicated. In the other six 
cases, we reviewed the chart for post-opera- 
tive information. 

For uncomplicated cataract cases, we rou- 
tinely do round pupil, intracapsular cataract 
extractions. The basic steps used in manag- 
ing vitreous loss were as follows: 

1. Inspechon—An attempt was made to 
determine the cause of vitreous loss and, if 
possible, this was corrected. Once vitreous is 
lost, the management is handled similarly, no 
matter what amount of loss is present in the 
wound, except on recognition of a choroidal 
detachment, expulsive hemorrhage, or retinal 
detachment. The surgeon sought these com- 
plications, and if they were present, the eye 
was closed immediately with the pre-place 
sutures, and these complications were man- 
aged as indicated and not by anterior vitrec- 
tomy. 

2. Open-sky corneal section—At times, 
the cataract incision was enlarged for better 
exposure. The surgeon used at least a 180- 
200° corneal section to remove formed vitre- 
ous from the anterior chamber. An assistant 
retracted the cornea while the vitreous was 
removed. A round pupil was maintained, No 
attempt was made to dilate or constrict the 
pupil while vitreous was removed. 

3. Formed vitreous removal—Small rec- 
tangular or triangular sections of dry cellu- 
lose sponges held with a forcep or hemostat 
were inserted into the pupillary area. 
Formed vitreous adheres to the dry cellulose 
sponges when inserted several millimeters 
through the pupillary area. The adherent vit- 
reous was cut with blunt Wescott scissors at 
the level of the pupil. The used cellulose 
sponge was discarded and the maneuver re- 
peated. The formed vitreous was cut out of 


è 


1040 


VOL. 71, NO. 5 


the eye until the anterior chamber was free 
of any strands; at this point the iris falls 
back in a concave manner and the pupil 
should be perfectly round. At times, an at- 
tempt was made to aspirate fluid vitreous 
with an 1&-gauge needle through the pupil or 
peripheral iridectomy. It sometimes required 
20 minutes to remove the formed vitreous 
properly, 

4. Wound closure—Prior to tying the 
sutures, the anterior chamber was inspected 
to insure that no strands of vitreous re- 
mained in the angle, the wound, or the cor- 
nea. It was helpful to place a drop of miotic 
solution at this time to see if the pupil re- 
mained round when constricted. The cataract 
section was closed with multiple (approxi- 
mately 10) interrupted silk sutures to give a 
water-tight closure. The eye was reformed 
with either normal saline or balanced salt so- 
lution. 

5. Postoperative measures—Routine post- 
operative cataract care was used. In addition, 
we used topical and systemic corticosteroids 
for one to two weeks, depending upon the 
amount of postoperative reaction. 


RESULTS 


Ninety-five percent of the patients in this 
study were followed for five months or more 
(Table 1) with a mean follow-up period of 
one year. A short-term follow-up is adequate 
for most postoperative complications which 
may occur, except for retinal detachments 
Approximately 90% of the patients had use- 
ful vision and 70% had 20/50 or better vis- 
ual acuity (Table 2). The most frequent 
complication was cystoid macular edema, 


TABLE 1 
FOLLOW-UP PERIODS TO LAST EXAMINATION | 





No. No. 
Cases Months 
15 12-24 
11 5-11 
1 3-0 
Mean follow-up (all cases) 12 
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TABLE 2 
VISUAL RESULTS 


Miami Vitrectomy % Little’s Series 


. Series 
Visual 
Acuity (27 Cases) (117 Cases) 
Cases % 
20/20-50 19 70 61 
20/60-400 6 22 26 
HM-LP 1 4 7 
NLP Í 4 5 
TABLE 3 
TOTAL COMPLICATIONS 
Miami Series % Little's 
Cases % = 

Cystic macular edema 2 7 8 

(round pupil) 
Cystic macular edema 7 26 2i 

(peaked pupil) 
Uveitis 1 4 
Retinal detachment 1 4 7 
Vitreous hemorrhage 1 4 2 
Keratopathy 0 0 1 
Glaucoma 0 0 1 
Epithelial downgrowth 0 0 1 


with 33% of the cases developing this prob- 
lem. Of this group, 26% had peaked pupils 
(Table 3). Only one case with a peaked pupil 
did not develop cystoid macular edema. 

One eye had vitreous hemorrhage which 
resulted in no light perception. In another 
case, retinal detachment developed one week 
postoperatively; this was successfully re- 
paired, but the vision remained poor (hand 
motion to finger counting). Severe uveitis 
occurred in another case in which the visual 
acuity remained low (20/400). 


DISCUSSION 


The main purpose of this study was to in- 
vestigate how well the eye tolerates partial 
removal of formed vitreous or anterior vi- 
trectomy following cataract extraction. This 
is necessary and important information, 
since the results in a series of patients 
such as we describe have not been re- 
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ported in literature before. Not too many 
years ago, removal of formed vitreous was 
considered very poor procedure in the stan- 
dard textbooks of ophthalmic surgery.57 At 
the present time, some surgeons remove 
formed vitreous routinely in surgery for 
aphakic keratoplasty,® amyloid vitreous,® re- 
pair of traumatic perforating injuries, and 
repair of iris and vitreous prolapse. 

This series of cases is small, but the 
follow-up information is worthy of note. 
Vail? reported the after-effects of vitreous 
loss in general. He describes Little’s review 
of over 2000 cataract extractions at the Wil- 
mer Institute over a 10-year period. The re- 
trospective study by Little did not state the 
methods used at the Wilmer Institute to 
manage vitreous loss; however, these cases 
were not managed by the method used in our 
study. Nonetheless, when Little’s figures are 
used for comparison with our data, there is 
little difference in the follow-up results with 
respect to both visual acuity (Table 2) and 
postoperative complications (Table 3). We 
can say at this point that partial removal of 
formed vitreous is tolerated by the eye as 
well as vitreous loss when managed in some 
other way. 

This method of managing vitreous loss is 
better than other described methods in the 
literature because, if properly performed, it 
prevents incarceration of vitreous into the 
wound. Although most surgeons agree that 
vitreous incarceration in the wound contrib- 
utes to an increased incidence of postopera- 
tive complications, there are no data in the lit- 
erature to substantiate this opinion, 

Several technical problems were encoun- 
tered when using the technique of vitreous 
removal described. The globe collapsed in 
some patients whose sclera was not rigid. 
A Flieringa ring was not placed on the eye at 
this time. Instead, an assistant held the eye 
with two forceps near the wound edge to 
minimize this problem. At times, two silk su- 
tures were placed superiorly in the sclera 
near the wound edge and clamped to the 
drapes to minimize this collapse. Also, the 
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cellulose sponges sometimes flaked small 
pieces into the eye. This could be minimized 
by using narrow rectangular-shaped dry 
sponges, taking care not to cut the sponge 
with the scissors while excising the vitreous. 

This follow-up study has shown that 
chronic cystoid macular edema occurs more 
frequently in those eyes in which there was 
vitreous incarceration in the wound as com- 
pared to those eyes in which this complica- 
tion did not occur. Our follow-up data on 
some of these cases covered a sufficient pe- 
riod time to show that cystoid macular 
edema requires eight to 12 months before it 
spontaneously resolves. Five of the nine 
cases had recovered fully (20/30 or better 
vision) from cystoid macular edema at the 
time of the last examination. The unresolved 
cystoid macular edema accounted for most 
of the patients whose vision remained in the 
20/60 range. It is interesting to document 
that good visual acuity (20/30) may return 
after longstanding (one year) cystoid mac- 
ular edema. 

In all except one of the cases with vitreous 
incarceration in the wound, this amounted to 
one strand which was most likely overlooked 
at surgery. It is also possible that the vitre- 
ous strand migrated to the wound in the 
postoperative period. One case had vitreous 
incarceration in many broad areas of the 
wound. 

If the removal of formed vitreous is to 
prevent vitreous incarceration, why did our 
series have eight cases of peaked pupils? We 
attribute this to the inexperience of the sec- 
ond-year residents who did the surgery. It 
is necessary to repress the initial anxiety ex- 
perienced when vitreous loss occurs, and the 
surgeon must remain as calm, a state that is 
related to experience, Familiarity and con- 
fidence in anterior vitrectomy may be im- 
portant factors affecting the results of those 
who use this technique for the first time. 

In our series, we found one case each of 
severe uveitis, retinal detachment, and vitre- 
ous hemorrhage. There is no statistical dif- 
ference in the occurrence of these complica- 


VOL. 71, NO. 5 


tions when compared to Little’s series (Ta- 
ble 3). The best way to prevent these compli- 
cations is to prevent vitreous loss. The true 
occurrence of each of these complications 
will not be known until a larger series of 
cases is reported. Uveitis may be avoided if 
care is taken to prevent foreign material, 
such as particles from the cellulose sponge, 
from entering the eye. A prolonged increase 
in flare and cells over an uncomplicated cata- 
ract extraction is usually seen with all these 
cases of vitreous loss managed by vitrec- 
tomy. Topical and oral corticosteroids help 
in the immediate postoperative period. Prob- 
ably, a larger series will show a greater inci- 
dence of retinal detachments than that shown 
in this small series. To a certain degree both 
uveitis and retinal detachment may be man- 
aged successfully. Vitreous hemorrhage may 
occur during vitrectomy. The surgeon can 
avoid vitreous hemorrhage to a certain extent 
by having good exposure and visibility while 
excising the formed vitreous. It may be neces- 
sary to enlarge the cataract incision to attain 
proper exposure. In this series we have not 
had problems with expulsive hemorrhage, 
choroidal hemorrhage, or choroidal detach- 
ments. 

The ophthalmic surgeon who tries this 
technique will be influenced by the outcome 
of his initial cases. If the results are unfa- 
vorable, this technique will not be used and 
eventually will be discarded by all. However, 
it appears that ophthalmic surgeons in many 
areas of the country are beginning to use 
this method to manage vitreous loss and are 
favorably impressed with their initial results. 


SUMMARY 


In 27 patients experiencing vitreous loss 
during cataract surgery, management was by 
the method of anterior vitrectomy—the re- 
moval of formed vitreous from the anterior 
chamber. These patients were followed for a 
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three and one-half years, The greatest com- 
plication was cystoid macular edema (33%) ; 
it occurred in seven of eight cases found to 
have vitreous strands in the wound and in 
only one of 19 cases without vitreous incar- 
ceration. One case each of uveitis, retinal de- 
tachment, and vitreous hemorrhage occurred. 
Visual results were comparable to those re- 
ported in a series taken from the literature in 
which vitreous loss was not managed by 
vitrectomy; in the present series, 70% had 
20/50 or better vision. This short-term study 
indicates that partial removal of formed vit- 
reous from the eye (anterior vitrectomy) 1s 
well tolerated and the method is recommended 
for managing vitreous loss during cataract 


surgery. 
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INJECTION AND IMPREGNATION OF LIQUID SILICONE 
INTO OCULAR TISSUES 


FREDERICK C. Broni, M.D. 
Iowa City, Lowa 


Liquid silicone is a synthetic substance 
widely used in various areas of human medi- 
cine. It is usually inert, though occasionally a 
granulomatous reaction around it (silico- 
noma) has been observed. The material has 
been injected in or around the eye for a 
number of reasons. The histologic picture 
after such injections is unusual and of inter- 
est. I wish to report three types of such sili- 
cone impregnations. 


1. SILICONE RETINOPOIESIS 


Intravitreal silicone injections have been 
performed for complicated cases of retinal 
detachment. The initial results were quite fa- 
vorable, but late complications are frequent. 
Most often mentioned are corneal opacities, 
cataract and preretinal membranes.1 The li- 
quid silicone has a tendency to seep into the 
anterior chamber (Fig. 1-A, B, and C) and 
secondary damage to the endothelium may 
cause opacification and calcification of the 
cornea (Fig. 1-D and E). These eyes may 
become blind and painful, so that an enucle- 
ation will be necessary. 

So far only one such eye has been de- 
scribed in detail.? Other reports are only cur- 
sory and show only minimal, if any, tissue 
reaction to silicone. I wish to present an- 
other case in which silicone droplets could be 
found in many ocular tissues. 


CASE REPORT 


This 48-year-old Caucasian woman experienced 
loss of vision in her right eye because of a complete 
retinal detachment. Vision in the right eye was 
hand movements. In the left eye it was 6/6 with 
correction. 
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The patient belongs to a family with Wagner’s 
retinovitreal degeneration. She has four children. 
The oldest, a girl, was five years of age in 1953 
when she had a complete retinal detachment in her 
right eye. The eye was enucleated because a tumor 
could not be excluded. The retina was found to be 
completely detached with severe degenerative 
changes. Remarkable is a firm preretinal strand of 
tissue. At present the left eye has a questionable 
retinal hole and a vision of 6/9 with —10.00 sphere. 

A son had a scleral buckling in 1957 when he was 
eight years old. A “trap door” procedure was done 
with light coagulation in his left eye, but vision did 
not improve beyond hand movements. The right eye 
has remained normal with a corrected vision of 6/15 
(—12.00 sph. O +1.00 cyl. ax. 30). 

Two younger siblings have severe myopia, but no 
retinal detachment. 

Four holes were found in the upper segment of 
the right fundus of our patient. On July 9, 1962, she 
had a scleral buckling with a silicone implant. Two 
accessory implants were placed at 10 and at 12 
o'clock. The scleral resection was done above, 9 mm 
wide. Fluid was drained at 12 o’clock. The scleral 
bed was diathermized and saline was injected at 
10 o’clock through the pars plana. An encircling tube 
was placed over the implants. 

Postoperatively the retina was found to be com- 
pletely detached and therefore liquid silicone (Dow 
Corning 200) was injected into the vitreous cavity 
at the seven o'clock position one week later in an 
attempt to push the retina back to the choroid. 

One month later the area of the holes was 
treated by light coagulation. 

Two years later a silicone bubble appeared in the 
anterior chamber. From then on the cornea degen- 
erated. Attempts to aspirate the silicone from the 
chamber proved fruitless. The eye became blind. 
(Because of retinoschisis, the left eye was light co- 
agulated twice). 

The eye was enucleated because of constant irri- 
tation on November 20, 1969. On opening the eye, 
fluid vitreous mixed with silicone escaped. Histo- 
logic sections show the retina nearly completely de- 
tached. Silicone cavities can be found in the iris 
stroma (Fig. 2), in the retina (Fig. 3), in the cor- 
neal scar (Fig. 4), under a preretinal membrane 
(Fig. 5), and under the retina (Fig. 6). The sili- 
cone bubbles are frequently associated with pigment 
dissemination. The scleral buckle is well preserved 
and under it is a dense chorioretinal adhesion (Fig. 
7). 

This patient also belongs to the original series of 
Watzke.* At that time she was thought to be one of 
the few (two out of 30) in whom the intravitreal 
silicone injection improved the detachment. A 
longer follow-up proved this assumption to be 
wrong. 
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2. SILICONE INJECTION FOR A PLASTIC EYELID 


OPERATION 
The injection of liquid silicone into con- 
nective tissue has been studied by plastic and 
general surgeons. Augmentation mammo- 


Wan” 


Fig. 1 {Blodi). Top left: Silicone bubble in the 
anterior chamber of an aphakic eye after intravitreal 
injection. Top right: Silicone emulsion in the an- 
terior chamber of an aphakic eye after intravitreal 
injection. The emulsion is lighter than the aqueous. 
Center left: Dense silicone emulsion in the anterior 
chamber of the aphakic eve after intravitreal injec- 
tion. Center right: Opacification of the cornea 
after a longstanding accumulation of silicone in the 
anterior chamber. Bottom left: Calcification of the 
cornea after a longstanding accumulation of silicone 
in the anterior chamber. 


plasty with this synthetic was a popular pro- 
cedure for a while. 

Liquid silicone has a tendency to migrate. 
Tt causes no giant cell response, nor a signif- 
cant fibrous tissue reaction. Usually the sili- 
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Fig. 2 (Blodi). Silicone cavities 
and pigment granules in the anterior 
surface of the iris Chematoxylin 
and eosin, X65). 
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a] with an additive (mineral or from allergic reaction? to necrosis.® Silicone 
vegetable oil) which will produce a moderate granulomas (siliconomas) have been de- 
fibrous tissue reaction preventing migration scribed in man‘ and in animals. This mate- 





cone iS mix 





of the plastic material. rial has been used around the eye, either to 
The complications in mammoplasty vary build up an anophthalmic orbit? or an under- 
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Fig. 3 (Blodi). Silicone cavities in the retina (hematoxylin and eosin, X225). 
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Fig. 7 (Bledi). The area of the 
scleral buckle and chorioretinal ad- 
hesion. Numerous silicone cavities 
are seen in the retina. 


developed brow.!® Medical grade silicone for 
injection is not available any more. Occa- 
sionally an industrial silicone with additive is 
used. 


CASE REPORT 


This 52-year-old man was seen because of bleph- 
arochalasis and senile ectropion in both eyes. 
This had been present for a considerable period of 
time, but had gotten gradually worse, One year ago 
he had seen a dermatologist in a neighboring state 
who injected the plastic material into his upper eye- 
lids to build them up. The results were disappoint- 
inge. 

Excessive tissue had to be excised from the up- 
per eyelids to improve the appearance of this man. 
The skin was closed with a subcutaneous suture and 
che cosmetic result was and remained good. 

Histologic examination shows the tissue infil- 
crated by numerous cavities (Fig. 8). These cavities 
are of various size. Some large ones seem to have 
coalesced from smaller ones. In one area, lacrimal 
gland tissue is infiltrated by the synthetic fluid. The 
assue reaction is minimal and only a few inflamma- 
cary cells are found, 
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3, SILICONE IMPREGNATION BY TOPICAL 
ADMINISTRATION 


This woman suffered from severe congenital 
glaucoma, At the age of 16 years, her right eye was 
eviscerated, and at the age of 18 years, the left eye 
was enucleated. A ball implant was put into both 
sockets. 

In January, 1968, at the age of 36 years, her right 
implant extruded. She was treated with silicone 
drops until the fall of 1969 when an attempt was 
made to close the gaping scleral edges (a catgut 
suture was used). This did not heal well. The pa- 
tient was kept on silicone drops and the scleral shell 
was removed on January 30, 1970. 

Histologic examination shows the scleral shell 
covered with a few layers of conjunctival epithe- 
lium. There is a granulomatous reaction around su- 
ture material. There are many cystoid spaces that 
look like silicone cavities (Fig. 9). The whole shell 
shows a moderate amount of inflammatory reaction. 

This specimen shows a silicone impregnation of 
the tissue after a prolonged topical administration 
of the material for lubrication purposes. The ab- 
sorption took place through the thinned conjunctival 
epithelium. This has not been described before and 
may have great practical implication. 
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DISCUSSION 

Liquid silicone has been used for intravit- 
real injections in cases of recalcitrant retinal 
detachment or for the purpose of augment- 
ing connective tissue (eyelid, orbit). The his- 
tologic picture is characteristic and consists 
of circular spaces of various sizes with a 
smooth border. The margin consists of con- 
densed mesodermal cells, The spherical cavi- 
ties appear empty, as the silicone escapes 


Fig. 9 (Blodi). Silicone cavities 
in a sclera shell. The conjunctival 
lining is in the upper right corner. 
The inflammatory reaction is mainly 
around absorbing catgut sutures 
(hematoxylin and eosin, X50). 
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Fig. 8 (Blodi). Silicone cavities 
in the dermis of the upper eyelid 
(hematoxylin and eosin, X75). 


during the preparation of the specimen. 
These cavities do not take any dye, nor are 
they birefringent. The inflammatory reaction 
around them is minimal. 

Our third case shows the absorption of the 
synthetic material through the con junctiva 
and its deposition into a sclera shell. This oc- 
curred after a prolonged topical administra- 
tion of silicone drops. These were prescribed 
in order to lubricate a prosthesis. 
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SUMMARY 


. Three cases of silicone deposition are de- 
scribed and their histologic picture illus- 
trated. In the first case, the liquid silicone 
was injected into the vitreous because of a 
longstanding, recurrent retinal detachment. 
The plastic could be found in the corneal 
scar. The iris is in, as well as on and beneath 
the retina. In the second patient liquid sili- 
cone was injected into the upper eyelids be- 
cause ofa blepharochalasis and the material 
was found in the cutis of the eyelid. In the 
third case the deposition occurred through 
the conjunctiva after prolonged topical ad- 
ministration, and silicone bubbles were seen 
i 1 the scleral shell. 
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OPHTHALMIC MINIATURE 


We have all seen the ruddy cheeks of a countryman, like rosy apples, 
and the echo of “malum” and apple in “malar,” “of the cheeks” is not 
mere chance but a fact almost too good to be true. The fruits of the sea 
are commemorated in the similarity of “scalp” and “scallop” and the ce- 
real pulses of the food earth by the brotherhood of “lens” and “lentil.” A 
container for these could be “capsa” a box, hence “capsule,” or “follis” a 
bag, giving “follicle.” Pulse itself is from Latin “puls,” a pottage of cere- 
als, and “poultice” is a logical but unlooked for extension. 


G. P. Crookes, Ophthalmologica 
Tr. Ophth, Soc. U, K. 84:259, 1964 








BLOWOUT FRACTURE OF THE ORBITAL ROOF WITH PULSATING 
EXOPHTHALMOS, BLEPHAROPTOSIS, AND 
SUPERIOR GAZE PARESIS 





Rogert R. Smita, M.D., anp Ricrarp L. Biounr, M.D. 


Jackson, Mississippi 


Blowout fractures of the orbital floor and 
medial wall are well known and have been 
reported with increasing frequency. This 
fracture appears to result from sudden in- 
crease in intraorbital pressure which occurs 
when a smooth convex object forces the soft 
orbital contents posteriorly.” Based on the 
classification of Converse and Smith,’ pure 
blowout fractures occur through the thin 
wall of the orbital floor or medial wall with 
an intact orbital rim. Such fractures are of- 
ten associated with diplopia secondary to ex- 
traocular muscle injury or incarceration, en- 
ophthalmos, pseudoblepharoptosis and occa- 
sionally, when the medial wall and paranasal 
sinuses are involved, there is subcutaneous 
emphysema.’ 

Blowout fractures of the orbital roof ap- 
parently occur less frequently and there are 
no reports describing the clinical features of 
such fractures. Vinik and Gargano,’ review- 
ing the roentgenographic appearance and re- 
gional bone anatomy, indicated that a frac- 
ture of the lateral roof might involve the le- 
vator palpebra muscle, the supraorbital 
nerve, or the medial frontal sinus. 

The following case report describes a blow- 
out fracture of the orbital roof associated 
with certain clinical features which may as- 
sist in the recognition of this unusual injury. 


CASE REPORT 


A three-year-old boy was thrown apparently 
from the front seat of an automobile into the dash 
at the time of a collision. He was unconscious for a 
short time but on arrival at the hospital he was 

From the Department of Neurosurgery, and Di- 
vision of Opthalmology, Department of Surgery, 
University of Mississippi School of Medicine, Jack- 
son, Mississippi. 

Reprint requests to Robert R. Smith, M.D., De- 
partment of Neurosurgery, University of Missis- 
sippi Medical Center, 2500 North State Street, 
Jackson, Mississippi 39216. 





Fig. 1 (Smith and Blount). View of the right or- 
bit demonstrating the elevated roof fragment. 


more alert and could answer questions, Physical ex- 
amination disclosed a laceration 2 cm beneath the 
right lateral central ligament. The right eyelids 
were closed, ecchymotic, and pulsating rhythmically 
with cardiac systole. Auscultation of the right orbit 
revealed no bruit. The orbital rim was intact to pal- 
pation. Examination of the right globe disclosed 
proptosis, subconjunctival hemorrhage, hyphema, 
pulsation of the globe, and deficiencies of ocular 
movement in all directions. X-ray films demon- 
strated elevated roof fragments (Fig. 1). 

The laceration was explored and there was 
found to be a comminuted fracture of the orbital 
floor without displacement or entrapment of the 
intraorbital contents. There was a non-displaced 
fracture of the inferior orbital rim. A transcoronal 
scalp flap was turned and the right supraorbital 
ridge was found to be intact throughout. As the 
inferior surface of the supraorbital ridge was ex- 
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sue was debrided and the hematoma was evacuated. 
The dura was repaired. The hyphema resorbed un- 
eventfully. Figure 2 shows an artist's concept of the 
fracture. Postoperatively, the proptosis regressed 
and the pulsation ceased. However, on May 25, 
1970, five months following the injury, there re- 
mained a residual weakness of the right levator and 
superior rectus muscles, although there was consid- 
erable improvement in function in both. At this 
time, visual prognosis was guarded as there was an 
area of chorioretinal hyperpigmentation adjacent 
and temporal to the macula. There was no detect- 
able neurologic deficit from the frontal lobe lacera- 
tion. 


COMMENTS 


In this patient, a blowout fracture of the 
orbital roof produced a communication be- 
tween the subarachnoid space and the poste- 
rior orbit, A pulsating exophthalmos was 
thereby produced. Associated injury of the 
levator palpebra superioris and superior rec- 
tus muscles or their nerve supply apparently 
accounted for the blepharoptosis and supe- 
rior gaze weakness. The orbital floor was ex- 
plored and there was no evidence of incar- 
ceration of the inferior rectus which also 
might have accounted for the upward gaze 
paresis. Because of the thin dura overlying 
the orbital plate and the thin frontal bone in 
this area, it is likely that such fractures 
would lacerate the dura and cause inferior 
frontal lobe injuries. Medial orbital wall in- 
jury may also accompany blunt eye trauma 
and a communication may thus be produced 
between the paranasal sinus medially and the 
subarchnoid spaces. In this instance, spinal 
fluid rhinorrhea may be the presenting sign. 
The potential for serious injury and intra- 
cranial infection is therefore present and 
such fractures should be reduced and the 
dura repaired as early as possible. 

Due to the proximity of certain intraorbi- 
tal structures, other signs not elicited in this 
patient may be expected in similar fractures. 
Injuries to the supraorbital nerve by bone 
fragments may produce sensory changes and 
dysethesia over the forehead in the distribu- 
tion of this nerve. Depending upon the ex- 
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tent and degree of displacement, injuries to 
the lacrimal apparatus or optic nerve may re- 
sult. 

The extent of the intracranial injury in 
this patient made an intracranial approach 
obligatory to repair the dural laceration and 
to evacuate the hematoma. 


SuMMARY 


A blowout fracture of the orbital roof in a 
three-year-old child was associated with pul- 
sating exophthalmos, blepharoptosis, and su- 
perior gaze weakness. There was direct com- 
munication between the subarachnoid space 
and the posterior orbit. There was no com- 
munication with the paranasal sinuses in this 
patient and thus no cerebrospinal leakage oc- 
curred. The superior orbital rim was intact 
in this patient, although there was a non-dis- 
placed fracture of the infraorbital rim and 
floor without muscle entrapment. Early sur- 
gical repair via an intracranial approach is 
recommended in this unusual injury. 
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METASTATIC ENDOPHTHALMITIS ASSOCIATED WITH INJECTION OF 
ADDICTIVE DRUGS 


H. SauL Sucar, M.D., Geratp H. MANDELL, M.D. 
Detroit, Michigan 
AND 
Joseren SHALEv, M.D. 


Cleveland, Ohto 


Metastatic endophthalmitis due to the en- 
trance of pathogenic microorganisms from 
various primary sites into the eye by way of 
the blood stream has been reported many 
times, Some of these primary sites have been 
» metastatic bacterial emboli from general pye- 
mia, from meningococcemia,? from contam- 
inated transfused blood,’ and from vegeta- 
tions in rheumatic valvular disease,‘ meta- 
static infestations by Toxocara, and meta- 
static spread from systemic fungal dis- 
ease*® and from injection site abscesses.’ 
Such infections have been noted more fre- 
quently since the introduction of prolonged 
antibiotic, corticosteroid, and immunosup- 
pressive therapy. This paper describes two 
cases of severe endophthalmitis, both proba- 
bly fungal, but only one proven histopatho- 
logically, in which drug addicts are believed 
to have introduced organisms intravenously 
through contaminated needles. 


CASE REPORTS 


Case 1—A 22-year-old Caucasian man was re- 
ferred to the eye clinic of Sinai Hospital after un- 
successful treatment of a severe left uveitis for 
about one month. He had been using various drugs, 
including amphetamines, lysergic acid, heroin, and 
marijuana since the age of 18, and had been giving 
himself intravenous injections of various drugs 
during most of that time. This information was ob- 
tained only after the diagnosis of metastatic en- 
dophthalmitis was made and the location of a pri- 
mary site investigated. In February, 1969, the pa- 
tient had been hospitalized with serum hepatitis. 
One-and-one-half months before his present illness 
te had infiltrated the skin area surrounding the site 
of injection and developed a local infection which 
was treated with antibiotics, clearing in 10 days. 

In 1969, after a fist fight, the patient experienced 
an abscess of the oral mucosa on the left side. A 

From Sinai Hospital of Detroit and Wayne State 
University School of Medicine, Detroit, Michigan. 
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Fig. 1 (Sugar, Mandell, and Shalev). Case 1. Ap- 
pearance of patient showing white reflex from left 
eye. 


similar abscess in the same location opened sponta- 
neously a week before the onset of the eye diffi- 
culty. 

During the month before being examined by us, 
the patient suffered blurring, pain, and hyphema of 
the left eye. He had been treated with corticosteroid 
and cycloplegic drops but did not improve, Exami- 
nation revealed a severely tender and reddened left 
eye without light perception. A yellow reflex was 
visible in the pupillary area (Fig. 1). The eye was 
hard and the cornea was edematous. The anterior 
chamber was very shallow. Gonioscopically, the an- 
gles showed peripheral anterior synechiae. There 
was a vascular membrane over the iris with some 
vessels passing backward around the pupil border, 
The vitreous surface was dense yellow. The right 
eye was entirely normal. 

Laboratory studies showed a sedimentation rate 
of 3 mm/hour. The white blood count was 
6400/mm’*; the hemoglobin was 14.2 2/100 mi, the 
VDRL test for syphilis was negative. X-rays of the 
chest, facial bones, and orbit were negative. Pro- 
thrombin time was normal (11.4) as compared to a 
control of 11.9 seconds. Blood cultures on four oc- 
casions were negative. 

Because of pain, blindness, and poor prognosis, 
enucleation of the left eye was done on September 
3, 1969. The postoperative course was uneventful. 

Histologic examination of the eye showed ante- 
rior and posterior synechiae with collagenous tissue 
moderately mature, consistent with a four- to five- 
week clinical history. 

Behind the lens there was a heavy neutrophilic 
exudate in which a few scattered multinucleate gi- 
ant cells of foreign body type were found. 

Lying free in the exudate were broad (15u), gen- 
erally short mycelia, some of which showed septa- 
tion (Fig. 2). Yeast forms were not evident. Gram 
stains failed to demonstrate bacteria, Inflammatory 
involvement of the ciliary body was mild and addi- 
tional portions of the eye were uninvolved in the 
reaction. However, there was extensive acute hem- 
orrhage into the vitreous. 

Pathologic diagnoses were: acute and subacute 
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Fig. 2 (Sugar, Mandell, and Shalev). Case 1. Broad septate hyphae in neutrophilic exudate (PAS, 
x700). 


mycotic endophthalmitis, probably secondary to As- ment, topical mannitol (Maxitrol) drops and bed 
pergillus sp; anterior and posterior synechiae and rest, a scleral buckling operation was done on Sep- 
acute vitreous hemorrhage. tember 26. Laboratory findings showed an elevated 





\ eg ar-old Caucasian man was first white count e 16, 000 and 18,000/minute®, The 
seen on August 22, 1969, with a history of bilateral sar sugar 3 
uveitis of six weeks’ duration. He had become 
addicted to methylphenidate (Ritalin) which had 
been used in treating his child. He used it intraven- 
ously for some months without antiseptic measures 
Treatment with penicillin and chloromyectin Ana 
svstemic prednisone had been unsuccessful. 

On examination, the right visual acuity was Im- 
ited to hand movements. The left visual acuity was 
20/80 corrected with —0.50 sph. D 1.00 cyl. ax. 110. 
A severe uveitis, more marked tn the right eve, was 
present bilaterally, The right eye showed marked 
keratic has cipitates, posterior synechia, marked flare 
and cells, and a ye lowish mass in the anterior vitre- 
ous. The left eve was less severely involved and dee 
no posterior synechia, Large masses and strands 
exudate were present in the vitreous (Figs. 3, 4). ns 
Injections of betamethasone (Celestone) subcon- 
junctivally were given every few days. On Septem- 
ber 11, 1969, a left temporal retinal detachment was 








ae with vision reduced to 20/400. The patient Fig. 3 (Sugar, Mandell, and Shalev). Case 2. Ap- 
-as referred to the University of Michigan Medi- pearance of right eye with endophth almitis on Oc- 
a Center where, after systemic prednisone treat- tober 10, 1909. 
e 
$ 
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charged on October 7, 1969, the anterior chamber 
was unaltered. The retina gradually redetached so 
that by Novernber 14, 1969, both eyes were becom- 
ing phthisical and blindness ensued. Figures 5 and 6 
show the appearance of the eyes in March of 1970, 


DISCUSSION 


? 


Infectious complications in “mainliner 
drug addicts include local wound infections, 
septicemia, viral hepatitis,’ endocarditis, 
pulmonary infections, tetanus, and malaria. 
Endophthalmitis in addicts has not been re- 
ported previously. 

Although there is only circumstantial evi- 
dence to incriminate fungi as an etiologic 
agent in Case 2, the persistence of inflamma- 
tion despite antibiotic treatment implies a 
persistent, unresponsive organism which is 
quite likely fungal. 

In Case 1, organisms were unequivocally 
demonstrated in the tissues. Histologically, 
their appearance is characteristic of Asper- 
gillus which presents broad, septate mycelia 
and which is among the commonest of the 
mycoses of man, Diagnosis by culture meth- 
ods requires entering the vitreous cavity and 
this was not considered warranted. 

Aspergillus has previously been incrimi- 
nated in endogenous endophthalmitis. Cogan? 
reviewed the available cases through 1949, 
More recent cases have been described by 
Harley and Mischler*® and by Paradis and 
Roberts. Fine and Zimmerman’? used As- 





Fig. 4 (Sugar, Mandell, and Shalev). Case 2. Left 
eye on October 17, 1969, showing masses and strands 
of exudate in vitreous. 
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Fig. 5 (Sugar, Mandell, and Shalev}. Case 2. 


Right eye on March 30, 1970, showing iris bombe, 
early phthisis bulbi, 





Fig. 6 (Sugar, Mandell, and Shalev). Case 2, Left 
eve on March 30, 1970, atrophic globe. 


pergillus to produce experimental fungal en- 
dophthalmitis. 

The portal of entry in our two cases is im- 
portant. Both patients used unsterile needles 
for intravenous drug injection. Aspergillus, 
a common airborne fungus, could certainly 
have entered the venous circulation, passed 
through the lungs and entered the posterior 
uvea. Infection may have been enhanced in 
Case 1 by prior hepatitis and in both cases 
by treatment with large doses of corticoste- 
roids, 

From these cases it is evident that mycotic 
endophthalmitis may occur in narcotic ad- 
dicts without other evidence of systemic my- 
coses, The relationship to intravenous injec- 
tions may be overlooked since the patients 
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usually do not admit to being addicts. There- 
fore, a high index of suspicion of this possi- 
bility is necessary. If the diagnosis can be 
made, antibiotics such as amphotericin B, 
rather than the broad-spectrum types, must 
be used. 


SuM MARY 


Two cases of severe endophthalmitis 
followed intravenous self-injection of addic- 
tive drugs through contaminated needles. In 
one case, because of pain in a blind eye with 
an endophthalmitis, the eye was enculeated. 
Histologic examination revealed Aspergillus, 
In the second case, bilateral endophthalmitis 
without clinical response to broad-spectrum 
antibiotics and corticosteroids led to bilateral 
phthisis brilbi. The clinical course was sug- 
gestive of fungal involvement. No other evi- 
dence of systemic mycoses was found in ei- 
ther case. 


REFERENCES 


1. Kietzman, B.: Endophthalmitis in Nigerian 
children. Am. J. Ophth. 65:211, 1965. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


* 


MAY, 1971 


2. Hedges, T. R, Jr, McAllister, R., Coriell, 
L. L., and Moore, W.: Metastatic endophthalmitis as 
a complication of meningococcic meningitis. Arch. 
Ophth. 55:503, 1956. 

3. Kerkenezov, N.: Panophthalmitis after blood 
transfusion. Responsible organism Bacillus cereus. 
Brit. J. Ophth. 37 :632, 1953. 

4. Penner, R., and Font, R. L.: Retinal embolism 
from calcified vegetations of aortic valve. Sponta- 
neous complications of rheumatic heart disease. 
Arch, Ophth. 81 7565, 1969, 

5. Christensen, L.: Metastatic endophthalmitis, 
fungal. Tr. Am. Acad. Ophth. 73 :494, 1969. 

6. Tarkkanen, A, Tommila, V., Valle, O., and 
Rawio, I.: Endogenous fungus endophthalmitis due 
to Candida albicans. Brit. J. Ophth. 51:188, 1967. 

7. Cherubin, C. E.: The medical sequelae of nar- 
cotic addiction. Ann. Int. Med. 67 :23, 1967. 

8. Louria, D. B., Hensle, T., and Rose, J.: The 
major medical complications of heroin addiction. 
Ann. Int. Med. 67:1, 1967. 

9. Cogan, D. G.: Endogenous intraocular fum- 
gous infection: report of a case. Arch. Ophth. 42: 
666, 1949. 

10. Harley, R. D., and Mischler, J. E.: Endoge- 
nous intraocular fungus infection. Tr. Am. Acad. 
Ophth. Otolaryng. 63:264, 1959, 

11. Paradis, A. J, and Roberts, L.: Endogenous 
ocular aspergillosis. Arch. Ophth. 69:765, 1963. 

12. Fine, B. S. and Zimmerman, L. E.: Exoge- 
nous intraocular fungus infections. Am. J. Ophth. 
48:151, 1959. 


OPHTHALMIC MINIATURE 


The oculist Taylor tells that once when his father was performing an 
operation for cataract, Parrick, who was present, so enthralled the ner- 
vous patient by his humour that he forgot both his fears and his pain. 


Austin Dobson 
A Paladin of Philanthrophy 


RECOVERY OF INTRAOCULAR PRESSURE AND VITREOUS WEIGHT 
AFTER OCULAR COMPRESSION 


STEPHEN A, Osstspaum, M.D., Ricuarp Rossis, M.D., Mitton Best, M.D, 
AND MILES A. GALIN, M.D. 
New York, New York 


Digital massage of the globe prior to cata- 
ract extraction has been advocated by many 
ophthalmic surgeons for two reasons. The 
first is to disperse the retrobulbar anesthesia, 
and the second, and perhaps more important 
reason, is to produce pre-operative hypot- 


_ony.** It has been assumed that pre-operative 
- hypotony induced in this manner decreases 
Vitreous volume by forcing fluid from the 
~ vitreous.® 


< It has been observed clinically that pre-op- 
erative digital massage reduces the incidence 


of vitreous loss.” Laboratory studies to 
evaluate these observation have shown that 
immediately after five minutes of digital 
massage of the rabbit eye there is a decrease 
in vitreous weight and vitreous volume as 
compared to the fellow eye. Since cataract 
surgery requires varying periods of time 


from the termination of digital massage until 


lens extraction has been effected, it would be 
of value to know the natural course of vitre- 
ous weight at timed intervals after the termi- 
nation of massage. This investigation was 


undertaken to study the nature of vitreous 


weight changes at different time intervals af- 
ter digital as well as graded ophthalmodyna- 
mometric compression of the rabbit eye, and 
intraocular pressure recovery in patients af- 
ter digital massage. 


MATERIALS AND METHODS 


Thirty New Zealand albino rabbits weigh- 


Argh tetrad aula eR AE oH 


From the Department of Ophthalmology, New 

York Medical College, New York. This study was 
aided in part by USPHS Grant NS-07162-04 
from the National Institutes of Health, and by 
Grant 69-869 from the American Heart Associa- 
tion, Inc. 
- Reprint requests to Miles A. Galin, M.D., De- 
partment of Ophthalmology, New York Medical 
College, Fifth Avenue at 106th Street, New York, 
New York 10029. 


ing 2.5 to 4.0 kg were anesthetized with 30 
mg/kg intravenous sodium pentobarbital 
and divided into two groups. In one group of 
10 rabbits intraocular pressure was mea- 
sured with the electronic tonometer 10 min- 
utes after the induction of anesthesia and the 
left eye digitally massaged. The animals 
head was held in an erect position so that no 
pressure was exerted on the fellow eye dur- 
ing the period of massage. Digital pressure 
was exerted on the globe through the closed 
lids with a fluffed square of gauze. The pres- 
sure exerted was steady and was applied for 
five minutes with release of pressure for two 
seconds at the end of each 30-second inter- 
val? Intraocular pressures were again mea- 
sured at the end of this period of massage. 

Five minutes after digital massage the 
intraocular pressure measurements were re- 
peated and in five rabbits both eyes were 
enucleated and immediately frozen in dry 
ice. In the remaining five animals the intra- 
ocular pressures were measured 10 minutes 
after massage amd the globes similarly han- 
dled. Within 48 hours, the vitreous bodies 
were isolated and weighed by the technique 
described previously.’ 

In the second group of 20 rabbits a Bail- 
lart ophthalmodynamometer was used to 
press against the cornea of one eye with 50 g 
for five and one-half minutes. In three sub- 
groups, the intraocular pressures were mea- 
sured, and both eyes enucleated and immedi- 
ately frozen five, seven, and 10 minutes after 
the completion of ocular compression. 

Twenty asymptomatic patients with en- 
tirely normal ocular examinations were sub- 
jected to umiocular digital massage per- 
formed as indicated previously. All patients 
had normal ocular rigidity, and Schiøtz to- 
nometry was used to follow intraocular pres- 
sure recovery. 
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TABLE 1 
INTRAOCULAR PRESSURE IMMEDIATELY AFTER FIVE MINUTES OF DIGITAL OCULAR 
MASSAGE AND INTRAOCULAR PRESSURE AND CORRESPONDING VITREOUS . 
WEIGHT FIVE MINUTES AFTER COMPLETION OF MASSAGE 
[experimental Eye 
bear \fter Fi Five Minutes Vitreous Vitreous 
Rabbit f co E i Prior to n eal after Cans Weight Weight 
No. j o Massage M a Termination  Weicht Change Change 
ye (IOP in d Op ES of Massage (o) (g) (%) 
(g) mm Hg) TOP in (IOP in g 
mim Hg) mm Hg) 
1 1.414 20.0 6.5 25.0 1.387 —0.027 — 1.90 
2 1.554 21.5 19 21.5 1.508 —0.046 —2.96 
3 1.477 18.5 8.5 23.0 1.445 — 0.032 —2.17 
4 1.199 25.0 12.0 25.0 1.160 —0.039 —~ 3.26 
5 1.507 23.0 8.0 27.5 1.486 —0.021 —1.41 
RESULTS average of 4.45%. These values are statisti- 


The results from the first group of ani- 
mals are given in Tables 1 and 2, which 
present the vitreous weights and intraocular 
pressures five and 10 minutes after the com- 
pletion of five minutes of digital massage as 
well as the intraocular pressure immediately 
after massage. The undisturbed eye is used 
as a control since it has been found that the 
vitrei of rabbit eyes vary by 0.2% using this 
freezing technique. An average decrease in 
vitreous weight of 2.34% was found in the 
five-minute interval group, but after 10 min- 
utes the vitreous increased in weight by an 


cally significant (p < .001 by the student t- 
test). Note that though the direction of vit- 
real weight change and intraocular pressure 
are similar, the magnitude of the latter is far 
smaller than could be accounted for solely by 
vitreal water loss or gain. The intraocular 
pressure measurements are obtained from 
the Schigtz scale reading calibrated for the 
rabbit eye.’ 

Tables 3 to 6 list vitreous weights and 
intraocular pressures immediately upon 
completion of five and one-half minutes of 
ocular compression with 50 g obtained via a 


TABLE 2 
INTRAOCULAR PRESSURE IMMEDIATELY AFTER FIVE MINUTES OF DIGITAL OCULAR 


MASSAGE AND INTRAOCULAR PRESSURE AND CORRESPONDING VITREOUS 
WEIGHT 10 MINUTES AFTER COMPLETION OF MASSAGE 


Meti ria rte ist hve RNR rey eben rrr enfant ee frvrettieris-Vietir RRS AML AA RRA VI aia mr aaa aa a r rar arn a aaoi rete Ptr tetris erties meters ee ep shire ieee atm teen 


Experimental Eye 


er ttt ote teen tid ay ett AL RA A UL RUIN RN mE 


sr kN NE PN naaa ett By RCN Ht AL 


ae a ge e ttt MI ASE OAR he et AME htt RE ATOR RATA ROR RAN A ATR ALARA MRCS NA RAR AAT TART TTR AI MA RARE Ae mA A Pt a! anette A A 


Vitreous 
Rabbit , Weight Prior to After Five- 
No. in Control Massage Minute 
Eye (IOP in Massage 
(g) mm Hg) (IOP 1 
j mm Hg) 
6 1.554 25.0 10.0 
ri 1.581 23.0 8.0 
8 1.410 21.5 8.0 
9 1.487 25.0 12.0 
10 1.326 17.0 7.0 


10 Minutes Vitreous Vitreous 
after Vit Weight Weight 
Termination Ni oe Change Change 
of Massage rigat (g) (%) 
(IOP in (s) 
mm Hg) 
35.0 1.613 +0.059 -+3.79 
35.0 1.641 +0.060 -+-3.79 
32:9 1.488 +0,078 +5.53 
35.0 1.544 +-0.057 +-3.87 
30.0 1.397 +0.071 +-5 32 
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TABLE 3 


INTRAOCULAR PRESSURE IMMEDIATELY AFTER FIVE MINUTES OF 50 G OF OPHTHALMODYNAMOMETRIC 
OCULAR COMPRESSION AND INTRAOCULAR PRESSURE AND CORRESPONDING 
VITREOUS WEIGHT IMMEDIATELY AFTER COMPLETION OF COMPRESSION 


Experimental Eye 





Vitreous ž Vitreous Vitreous 
p: Weight in TES After Five Minutes : Weight Weight 
ee Control Eye Prior to: of 50g ue Change Change 
No. | Compressive Force tp Weight OF: 
(g) (1OPin mm Hg) Compressive Force (g) (g) (%) 
5 (OP in mm He) 
11 1.349 30.0 9.5 1.332 —0.017 —~1.26 
12 1.361 25.0 8.5 1.325 —0.036 —2,64 
13 1.656 23.0 8.5 1.618 — (0). 038 — 2.29 
14 1.393 215 10.5 1.347 — 0.046 — 3.30 
15 1.778 23.0 10.5 1.730 — 0.048 — 2.69 


TABLE 4 
INTRAOCULAR PRESSURE IMMEDIATELY AFTER FIVE MINUTES OF 50 G OF OPHTHALMODYNAMOMETRIC 


OCULAR COMPRESSION AND INTRAOCULAR PRESSURE AND CORRESPONDING 
VITREOUS WEIGHT FIVE MINUTES AFTER COMPLETION OF COMPRESSION 


Experimental Eye 


Mapan p iaprag aama nna anna e an apaa ana a annann e ia 








Vitreous After Five Five Minutes reci Veni 
> ohh! Weight Minutes after Vaiche est 
ese in Control Prior to of 50g Termination of Vitreous n ay eigni 

No. Compression : : oe. Change Change 
Eye (IOP in Compressive Compressive Weight (g) (%) 
(g) nae Force Force (g) 
8 (IOP in (IOP in 
mm Hg) mm Hg) 
16 1.442 23.0 9.0 32.5 1.434 — 0.008 —0.55 
17 1.520 2135 12.0 21:5 1.506 —0.0i4 —0.92 
18 1.518 2S 10.5 30.0 1.510 — 0.008 —0.53 
19 1.574 23.0 10.0 32.5 1.562 —~0.012 —0.76 
20 1.536 16.0 7.0 25.0 1.525 —Q.011 —O.71 
TABLE 5 
INTRAOCULAR PRESSURE IMMEDIATELY AFTER FIVE MINUTES OF 50 G OF OPHTHALMODYNAMOMETRIC 
OCULAR COMPRESSION AND INTRAOCULAR PRESSURE AND CORRESPONDING 
VITREOUS WEIGHT SEVEN MINUTES AFTER COMPLETION OF COMPRESSION 
Experimental Eye 

Vitreous After Five Seven Minutes Nereus ieee 

Rabbit . Weight Prior to Minutes after N Weight Weight 
No in Control Compression of 50g l Fermination of Vitreous Change Change 
j Eye (OP a Compressive Compressive Weight | (g) c, 

(g) mat He) Force Force (z) = 
i (IOP in (IOP in 
mm Hg) mm Hg) 
21 1.458 21.5 8.25 35.0 1.481 -+0.023 +1.58 
22 1.633 21.5 8.25 35.0 1.648 +0.015 -0.92 
23 1.552 25.0 10.5 35.0 1.572 -+0.020 +-1.28 
24 1.464 30.0 10.0 32.5 1.482 +0.018 -+1.22 
25 1.618 23.0 9.5 32.5 1.639 +0.021 -+-1.30 


+ 
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TABLE 6 


INTRAOCULAR PRESSURE IMMEDIATELY AFTER FIVE MINUTES OF 50 G OF OPHTHALMODYNAMOMETRIC 
OCULAR COMPRESSION AND INTRAOCULAR PRESSURE AND CORRESPONDING VITREOUS 
WEIGHT 10 MINUTES AFTER COMPLETION OF COMPRESSION 


ener aani nit Hiri annann een eee Ret SRNR a 


ta eevee A past reuse nina irene a aam aaia anana aa ARR NTS RTT TUATHA RAMA SEPT TTTON 


pecan et atin ttt a re iy tthe titnttbt ens aatanasmre.rarnmimnrtetetinn ty tte Atatttiminetith A Atk AA Atk ta ay 


i f i 
= ae oe Pi 10 ees Vitreous Vitreous 
Rabbit . Vesi Prior to ee cee . Weight Weight 
No in Control Compression of 50 g Termination of Vitreous Change Change 
Í Eye (IOP i Compressive Compressive Weight i 
in X (g) (v) 
(g) mm Hg) Force Force (g) 
(IOP in (IOP in 
mm Hg) mm Hg) 
26 1.384 20.0 8.0 30.0 1.416 +0.032 -+2.31 
27 1.422 23.0 9.25 32.5 1.462 +0.040 +2.81 
28 1.493 27.5 9.5 35.0 1.523 +0.030 -+2.07 
29 1.426 23.0 9.5 32:5 1.470 +0. 044 +3.09 
30 1.430 275 10.0 30.0 1.470 +-0 040 +2.79 


Baillart ophthalmodynamometer and at five-, 
seven-, and 10-minute intervals thereafter. 
The results indicate that immediately after 
compression there is an average decrease of 
2.44% in vitreous weight. This reduction is 
progressively lost so that five minutes after 
massage the decrease is 0.69%, and at seven 
and 10 minutes there is an increase of 1.26% 


EL TAA ll ELTA RRR Hl aaan REAR RAARE RIT e H 


and 2.61% in vitreous weight respectively. 
These values are also statistically significant. 

Here, too, the vitreal weight and intraocu- 
lar pressure changes are in similar direc- 
tions, but are not parallel. 

Table 7 lists the Schiøtz scale readings in 
20 normal adult patients prior to, immedi- 
ately after compression and at five-minute 


TABLE 7 


INTRAOCULAR PRESSURE RECOVERY AT FIVE MINUTE INTERVALS AFTER 
FIVE MINUTES OF DIGITAL COMPRESSION IN 20 NORMAL ADULTS 





Age in Years Before Immediate 
32 4.5 4.5 9.0 5.0 
43 5.0 5.0 9.0 5.0 
37 5.0 5.5 9.5 6.0 
54 4.0 4.0 10.0 4.0 
51 4.5 5.0 9.5 5.5 
43 6.0 6.0 10.5 6.0 
48 5.5 525 10.0 5.5 

7 5.0 4.5 9.5 5.5 
52 6.5 6.5 10.0 7.0 
63 5.0 5.0 10.0 525 
38 4.0 4.0 9,0 5.0 
60 5.0 4.0 10.5 4.0 
52 7.0 6.0 9.5 6.5 
44 6.0 6.0 10.0 6.5 
61 7.0 7.0 10.0 7.0 
26 6.0 5.0 8.0 5.5 
20 6.0 7.0 9.0 6.0 
37 5.0 5.0 8.0 4.5 
40 6.0 5.0 9.5 5.0 
45 5.0 5.0 10.0 5.0 


av nnn aaa aa TTT TETTTTTT TTS aaan tcc a scsi aimee 


pera ieena mnnn iA i RUHR te IRA A SA, 
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Soo SoS. Sc Swe SSe oS ooo SoS 
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intervals thereafter. It should be noted that 
intraocular pressure reaches the pretreat- 
ment level within 15 minutes and that nei- 
ther maintained hypotony nor intraocular 
pressure rebound occur. 


DISCUSSION 


The present study demonstrates that the 
_ vitreous body in the unopened rabbit eye un- 
eee a time-related change in weight and 
presumably water content after digital mas- 
= sage or ophthalmodynamometric compres- 
© sion of the globe. Previous data from this 
- Jaboratory® showed similar reductions in vit- 
< teous weight immediately after five minutes 
f digital massage in this animal. The results 
of this study indicate that 10 minutes after 
_ the termination of ocular massage, the vitre- 
= Ous. has increased an average of 4.45% in 
weight. 

In order to better quantitate the clinical 
technique of ocular massage and to assure 
the application of uniform pressure to all 
eyes, the use of a specific pressure from an 
ophthalmodynamometer was adopted. The 
results indicate that at the termination of 
compression there is a reduction in vitreous 
i ee and intraocular pressure which 
| -promptly recovers to baseline. A rebound oc- 
„curs universally in the rabbit in that at seven 
a 10 minutes vitreous weight and intraoc- 
ular pressure are significantly greater than 
those of the control eye. These ophthalmody- 
namometric results, though of smaller mag- 
nitude than those found after digital com- 
pression, agree very well with the values 
found using the latter technique. 

Intraocular pressure rebound does not oc- 
cur in normal patients, but it has not been 
possible to assess the weight or volume of 
the vitreous during intraocular pressure re- 
covery. Earlier investigators® were aware 
that after hypotony induced by anterior 
chamber puncture, a rise in intraocular pres- 
sure to levels higher than the initial values 
could occur. This observation, in fact, has 
been used as a provocative test for glaucoma.?” 
Clinically, the rebound in intraocular pres- 
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sure has not been observed with low levels of 
ocular compression, such as tonography, but 
has been noted with significant degrees of 
compression similar in magnitude to digital 
ocular massage." 

This study demonstrates that intraocular 
pressure changes after massage are not re- 
lated solely to changes in vitreous weight. 
Both the reduction in vitreous weight seen 
immediately after compression and the in- 
crease noted during the rebound phase far 
exceed the ocular volume change necessary 
to account for the corresponding intraocular 
pressure changes. Consequently, a host of 
other factors tending to re-establish equilib- 
rium are operant, and changes in the volume 
of other ocular compartments must be occur- 
ring. Furthermore, it should be emphasized 
that, as far as the rabbit is concerned, the use 
of intraocular pressure measurements after 
compression is a poor and inadequate esti- 
mate of the state of the vitreous. This may 
readily be true in the human as well since, 
considering bulk aqueous outflow alone, the 
force exerted by simple 7.5 g weight tonog- 
raphy extrapolated to five minutes in a pa- 
tient with 0.36 pl/mm Hg/minute outflow 
facility would account for approximately 
100% of the volume change induced by digital 
massage in the patients in this study without 
having to consider the vitreous at all. In addi- 
tion, there is still no good laboratory data that 
digital massage reduces vitreous volume for 
any significant period of time after compres- 
sion is terminated. 

A variety of mechanisms may explain the 
intraocular pressure rebound as well as the 
vitreal weight increase universally seen in 
rabbits and observed under certain circum- 
stances in patients. Compression hyperemia 
could evidence itself in the choroid and cili- 
ary body.’°'*14 Compression is probably ir- 
ritative and secondary effects on aqueous 
production and transfer may occur. In 
fact, most authors have related the intraocu- 
lar pressure rebound to an increase in aque- 
ous flow.!®1 Furthermore, the vitreous gel 
may be physically altered resulting in secon- 
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dary effects in its volume and weight.” 
Which of these, if any, is clinically most 
meaningful remains to be determined. 

The duration and magnitude of intraocu- 
lar pressure reduction after digital massage 
has been completed is obviously related to 
the intensity and period of time of compres- 
sion. The level of intraocular pressure has 
little meaning per se since profound hypot- 
ony is induced simply by opening the eye. 
Since the vitreous is essentially water and is 
non-compressible, its extrusion can occur by 
an increase in its volume, its expression by 
another space occupying body, or a reduction 
in the volume of its scleral container. It is 
probable that an outpouring of uveal inter- 
stitial and intravascular fluid occurs the mo- 
ment the eye is opened, and is partly directed 
toward the vitreous. The rabbit vitreous, for 
example, leaks “water” quite readily, and 
this water is quite distinguishable from vitre- 
ous. Tissue and vascular fluid, which nor- 
mally would be directed intravascularly by 
the intraocular pressure, may rapidly aug- 
ment vitreous mass and volume when the 
globe has been equilibrated with atmospheric 
pressure. The rate and volume of this vitre- 
ous change might be a factor in causing vit- 
reous loss. If the choroid loses fluid into the 
suprachoroidal space as well, as in a cho- 
roidal detachment, the expansion of this 
intraocular compartment may cause vitreous 
extrusion. The increase in intraaocular pres- 
sure created by digital massage would hasten 
the vascular direction of flow of vitreous wa- 
ter, but the rate of reversal should theoreti- 
cally be quite prompt when the eye is opened 
and intraocular pressure is equivalent to at- 
mospheric pressure. It is hard to understand 
how digital massage in the closed eye could 
be expected to maintain a prolonged effect 
on vitreous volume once the eye has been 
opened. 

The incidence of vitreous loss is quite un- 
common and consequently, it would appear 
that most of these considerations are more 
theoretical than real. Of what value, then, is 
digital massage? Probably this technique 
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helps improve akinesia and may favorably 
influence the distribution of anesthetic into , 
motor and sensory nerves.’® Perfect akinesia 
precludes extraocular muscle contraction and 
shortening of the scleral container. There 
are few who would argue that an excellent 
block is the major precursor for a routine 
lens extraction. 


SUMMARY 


Five minutes of digital and ophthalmody- 
namometric massage in the unopened rabbit 
eye reduce vitreous weight and intraocular 
pressure immediately after compression. 
Baseline values are reached in approximately 
five minutes. Thereafter, both the vitreous 
weight and intraocular pressure increase. 
Intraocular pressure returns to baseline in 
approximately 15 minutes in normal patients 
subjected to five minutes of digital massage 
without intraocular pressure rebound. 


Paaaare wine win nner to Rann rr 
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OPHTHALMIC MINIATURE 


Throughout the Rig Veda, the Zend Avesta, the Homeric poems, and 
the Bible, the color of the sky is not once mentioned, therefore, appar- 
ently, was not recognized. For the omission can hardly be attributed to 
accident ; the 10,000 lines of the Rig Veda are largely occupied with 
descriptions of the sky, and all its features—sun, moon, stars, clouds, 
lightning, sunrise and sunset—are mentioned hundreds of times. So also 
the Zend Avesta, to the writers of which light and fire, both terrestrial 
and heavenly, are sacred objects, could hardly have omitted by chance 
all mention of the blue sky. In the Bible the sky and heaven are men- 
tioned more than 430 times, and still no mention is made of the color 
of the former. In no part of the world is the blue of the sky more in- 
tense than in Greece and Asia Minor, where the Homeric poems were 
composed. It is possible to conceive that a poet (or the poets) who saw 
this as we see it now could write the 48 long books of the Iliad and 
Odyssey and never once either mention or refer to it? But were it pos- 
sible to believe that all the poets of the Rig Veda, Zend Avesta, Iad, 
Odyssey, and Bible could have omitted the mention of the blue color of 
the sky by mere accident, etymology would step in and assure us that 
4000 years ago, or, perhaps, three, blue was unknown, for at that time 
the subsequent names for blue were all merged in the names for black. 

Richard Maurice Bucke, M.D. 
Cosmic Consciousness 
New York, Dutton, 1969 (1st edition, Iness & Sons, 1901). 








ULTRASTRUCTURAL STUDIES OF THE BLOOD-AQUEOUS BARRIER 


T: TRANSPORT OF AN ELECTRON-DENSE TRACER IN THE IRIS AND 
CILIARY Bopy oF THE MOUSE 


Ricwarp S. SMITH, M.D. 
Albany, New York 


The permeability of the iris capillary net- 
work to small molecules is of interest, since 
the iris may modify the composition of aque- 
ous humor. Horseradish peroxidase is an en- 
zyme of low molecular weight (40,000). It 
has been used as a tracer substance to study 
the capillary permeability in skeletal and car- 
diac muscle,’ to determine the anatomic path- 
ways of glomerular filtration,? and to probe 
the blood-brain? and blood-retinal* barrier. 
After intravascular injection, appropriate 
treatment of glutaraldehyde-fixed tissue re- 
sults in precipitation of an electron-dense re- 
action product at the location of the peroxt- 
dase, Examinations of sections prepared for 
electron microscopy can reveal the extent and 
pathways of passage of the peroxidase across 
capillary or cellular barriers. 

The normal ultrastructure of the iris cap- 
illaries and their permeability to horseradish 
peroxidase was studied. Although the iris 
vessels were impermeable to this substance, 
the peroxidase rapidly entered the anterior 
chamber by way of the capillaries and ep- 
ithelium of the ciliary body. Attention was 
then focused on the endothelial and epithelial 
routes taken by the peroxidase in its passage 
through the ciliary body. The normal anat- 
omy of the ciliary epithelium and capillaries 
was compared with that of other animals. 
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METHODS 


Adult white mice received an intravenous 
injection of 10 mg of horseradish peroxidase 
(type VII, Sigma Chemical Company) in 
0.5 ml normal saline. The animals were 
killed by an overdose of pentobarbital at 
five-minute intervals from five to 30 minutes 
after injection. The globes were proptosed 
and the anterior segment, including the lens, 
was rapidly excised. The tissue was placed in 
a mixture of cold 2% glutaraldehyde and 
4% paraformaldehyde in 0.1M phosphate 
buffer, pH 7.40. After five to 10 minutes of 
fixation, the lens was removed and fixation 
was continued at 4°C for two hours. The 
eyes were washed in several changes of 
phosphate buffer and stored overnight in 
buffer at 4° C. The fixed tissue was sliced 
into small blocks which included iris and cili- 
ary body attached to a small scleral remnant. 
These blocks were incubated for peroxidase 
activity according to the method of Graham 
and Karnovsky.’ Then the tissue was post- 
fixed in 1% osmium tetroxide (phosphate 
buffered) for two hours, dehydrated in 
graded alcohols, and embedded in epon. Sec- 
tions were stained with lead and examined in 
an RCA-EMU 3F or Siemens 1-A electron 
microscope. 

Controls—-Mice were given intravascular 
injections of 0.5 ml normal saline. They 
were killed and the eyes fixed and incubated 
for peroxidase activity as described. No re- 
action product was observed in any of these 
animals. 

Normal anatomy-—Eyes from untreated 
animals were fixed in the glutaraldehyde/pa- 
raformaldehyde mixture, with post-fixation 
in 1% osmium tetroxide. Other eyes were 
placed directly in 1% phosphate-buftered os- 


1066 . 


VOL. 71, NO. 5 
mium (0.1M buffer, pH 7.4) for two hours, 
followed by dehydration and embeddi ling, Gee 
tions from these blocks were stained with 
2% uranyl acetate and lead. 

_ Endothelial junctions—For demonstration 
es of the nature of the junctional complexes of 
the endothelial cells, iris tissue was fixed in 
2%  phosphate-buffered gluataraldehyde, 
< washed overnight in buffer and post-fixed in 
1% osmium. The tissue was stained in the 
block with 19% aqueous uranyl acetate for 
two hours foligwed by the previously de- 
scribed embedding technique. Sections from 
these blocks were stained with uranyl acetate 
and lead. 





OBSERVATIONS 


-` Normal anatomy—tIris capillaries were 
-evenly distributed throughout the stroma, 
embedded in loose connective tissue. A thin, 
finely granular basement membrane sur- 
rounded the endothelium (Fig. 1). The en- 
dothelial cells showed no fenestrations. In 
addition to the usual cytoplasmic organelles, 
occasional vesicles were seen., Only rarely 
were vesicles observed to open either on the 
luminal or basement membrane surface of 
the endothelial cell. This is in contrast to the 
situation in the capillaries of skeletal and 
cardiac muscle, in which pinocytotic vesicles 
are abundant and frequently open on both 
cell surfaces.* Processes of pericytes were 
seen within the basement membrane of the 
endothelial cell. 

Junctional sites in iris capillaries were of- 
ten marked by cytoplasmic extensions into 
the capillary lumen, Examination of iris tis- 
sue stained by the en bloc technique showed 
that adjacent endothelial cells were united by 
quintuple-layered junctions (Fig. 1, inset). 
These may be referred to as tight junctions 
(zonulae occludentes). 

Although minor variations occur, the ul- 
trastructure of the ciliary epithelium and 
capillaries in mice resembles that seen in 
man,*? monkeys, and rabbits."° The fine 
structural appearance of the cili lary epithe- 
lium in the mouse is summarized in Figure 


* 
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2, The ciliary capillaries were studded with 
multiple fenestrae, which were sealed by deli- 
cate diaphragms (Fig. 3). 

A finely granular basement membrane 
surrounded the capillaries in the mouse and 
was continuous with the basement membrane 
which covered complex basal invaginations 
of the pigment epithelial layer. Junctional 
complexes were absent at the base of pig- 
ment epithelial cells. The lateral borders of 
the cells showed a narrow extracellular space. 
At the apical margin between two adjacent 
pigment epithelial cells, maculae, or zonulae 
adherents were present. Tight junctions were 
absent, which suggested that the extracellular 
space was open from the capillary basement 
membrane to the apex of the pigment epithe- 
lial cell. The cytoplasm of these cells con- 
tained many mitochondia and a moderate 
number of vesicles, The pigment epithelial 
cells were easily identified by the presence of 
premelanosomes. 

The area between the cell apices showed a 
complex structure as in other animals (Fig. 
4). Narrow extracellular spaces alternated 
with a random array of zonulae occludentes 
and maculae adherentes. A characteristic 
feature of the junctional complexes was the 
presence of arch-shaped zonulae occludentes. 
When cut obliquely, these structures had a 
round or oval shape. Villous extensions of 
the epithelial cells filled dilated portions of 
the extracellular space. These regions have 
been termed ciliary channels by Bairati.? The 
open portions between the apices of the two 
cell layers will subsequently be referred to as 
the apical extracellular space (AES). The 
ciliary channels frequently marked the apical 
termination of two adjacent cells of the non- 
pigmented epithelium. The lateral extracel- 
lular space at the apex of the nonpigmented 
epithelial cells was sealed by a short zonula 
occludens (Fig. 4, inset). Adjacent to this 
zonula occludens was a macula adherens of 
varying length, as described in other ani- 
mals. Generally, the extracellular space was 
open directly adjacent to the tight junction. 
The lateral plasma membranes of the non- 
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Fig. 1 (Smith). Normal iris capillary, 1% osmium tetroxide. BM = basement membrane, ZO = zonula 
occludens (25,500). Inset: Iris capillary zonula occludens, en bloc (uranyl acetate, x 200,000). 


pigmented epithelial cells showed complex 
interdigitations which precluded demon- 
stration of the entire extracellular space 
from the apex to base in a single section. An 
occasional desmosome-like junctional com- 
plex was seen at the base of the nonpig- 
mented epithelial cell. Otherwise, junctional 





complexes were absent from the lateral ex- 
tracellular space of the nonpigmented cell. A 
fine basement membrane was present at the 
base of the nonpigmented epithelial cell and 
the zonular fibers insert into this structure. 
Vesicles occurred throughout the cyto- 
plasm of the nonpigmented epithelial cel? and 
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Fig. 2 (Smith). Normal albino mouse ciliary epithelium. The capillary (Cap) and pigment epithelial 
(PE) basement membranes (BM) are continuous. Junctional complexes include zonulae occludentes (ZO) 
and zonulae adherents (ZA), Arch-shaped zonulae occludentes (arrows) are seen in both epithelial 
layers. Ciliary channels (CC) occur along the apical extracellular space. A basement membrane separates 
the nonpigmented epithelial cell (NPE) from the posterior chamber (PC). 


were frequently seen in contact with the ba- 
sal plasmalemma (Fig. 5-left). Vesicles 
opening on the basement membrane of the 
nonpigmented epithelial cells were abundant 
(Fig. 5-right). Appearance of vesicles was 
similar in both glutaraldehyde and osmium- 
fixed material. This observation and the ab- 
sente of membrane breakdown elsewhere in 


the cell makes it unlikely that these vesicles 
are the result of fixation artifact. The pres- 
ence of similar vesicles in the ciliary epithe- 
lium of eyes exposed to peroxidase gives 
further support to this conclusion. 

Tracer studies—Other than a gradual de- 
crease in the quantity of tracer present, there 
was no noticeable difference in the observa- 
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Fig. 3 (Smith). Normal ciliary body capillary, 1% osmium tetroxide. PE =< pigmented epithelium, F = 
fenestra, closed by diaphragm. RBC = red cell (30,000). 
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Fig. 5 (Smith). Left: Numerous vesicles are seen in the basal cytoplasm of the nonpigmented epithelial 
cell. One vesicle (arrow) lies in contact with the plasmalemma (30,000). Right: A vesicle (arrow) 
opens on the basement membrane of the nonpigmented epithelial cell ( x 30,000). 


tions made at different time periods (five to 
30 minutes), Reaction product (indicating 
the location of horseradish peroxidase) was 
seen in the capillary lumen of the iris vessels 
(Fig. 6). The luminal surface of the tight 
junction was outlined by reaction product, 
but precipitate was not observed within the 
junction. Formation and filling of vesicles 
on the luminal surface (as shown in muscle 
capillaries by Karnovsky?) was absent. 
Rarely, a vesicle filled with peroxidase was 
present within the endothelial cytoplasm. 
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Vesicles opening on the basement membrane, 
staining of the basement membrane by reac- 
tion product, and iris stromal deposits were 
not observed during the time period covered 
by these experiments. Within five minutes of 
the injection, large quantities of reaction 
product adhered to the surface of the iris 
(Pig. 6, inset) and the corneal epithelium. 
These results suggested that the ciliary body 
was the source of the anterior chamber de- 
posits of peroxidase. 

The lumens of the ciliary capillaries con- 


Big. 4 (Smith). Normal ciliary epithelium, showing apical extracellular space, 1% osmium tetroxide, 
NPE = nonpigmented epithelium, AZO = arch-shaped zonula occludens, ZO = zonula occludens, CC = 
ciliary channels, PM = premelansome (30,000). Inset: Zonula occludens at apex of two cells of the 


nonpigmented epithelium (30,000). 


1072 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1971 





Fig. 6 (Smith). Iris capillary, 20 minutes after intravascular peroxidase. Reaction product is present in 
the capillary lumen in a few endothelial cell vesicles, and (inset) adhering to the anterior surface of the 
iris. BM = capillary basement membrane, AC = anterior chamber (25,500). 


tained peroxidase which obscured the fenes- 
trae (Fig. 7.) and entered the junction be- 
tween adjacent endothelial cells. It could not 
be determined whether the fenestrae or the 
junctional interspaces were the principal 
route of exit of the tracer from the ciliary 
capillaries. The reaction product filled the 
lateral extracellular space of the pigment ep- 
ithelial cells from the basement membrane to 
the AES. A moderate number of peroxi- 
dase-laden vesicles were present in the cyto- 
plasm of the pigment epithelium. Peroxidase 
was excluded by the zonulae occludentes of 
the AES (Fig. 8) but was found in all other 
sites, including the ciliary channels. Vesicles 
opened into the AES from both pigment ep- 
ithelial and nonpigmented epithelial cells. 
Peroxidase was excluded by the tight junc- 
tions at the apex of the nonpigmented ep- 
ithelial cells. A few vesicles were observed 
emptying into the extracellular space beyond 
these tight junctions. Reaction product was 


infrequently observed in the lateral extracel- 
lular space of the nonpigmented epithelial 
cells. Cytoplasmic vesicles filled with peroxi- 
dase were present (Fig. 9). These vesicles 
discharged their contents at the vitreous sur- 
face of the nonpigmented epithelial cell (Fig. 
9, inset). 


CoMMENT 


Preservation of the fine structural details 
of the ciliary body is difficult to achieve. The 
cells of both epithelial layers are unusually 
sensitive to changes in the osmolarity of the 
fixative. A common artifact of glutaralde- 
hyde fixation, seen in our preliminary studies 
was marked shrinkage of the nonpigmented 
epithelial cells. When direct osmium tetrox- 
ide is used the membranes between cells may 
break down forming chains of vesicles. This 
artifact produced confusion in early studies 
of the ciliary body regarding the role of pi- 
nocytosis in transport processes. The careful 
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Fig. 7 (Smith). Ciliary body 10 minutes after intravascular peroxidase, Reaction product is present in 
the capillary lumen and in the capillary/pigmented epithelium (PE) basement membranes. The lateral 
extracellular space between two pigment epithelial cells contains reaction product. The AES between pig- 
mented and nonpigmented epithelial cells (NPE) is filled except at sites (arrows) of zonulae occludentes 
(x 15,000). 


experiments of Tormey® clarified this prob- 
lem. Use of different anesthetics in the rab- 
bit? has been shown to alter normal ultra- 
structure. Lack of care in manipulation dur- 
ing enucleation and early fixation produces 
significant changes in structure. It is possible 
to avoid these difficulties by careful attention 
to details. Several different fixatives were 
tried. The mixture of glutaraldehyde and pa- 
raformaldehyde suggested by Graham® gave 
consistently good results. Membrane break- 
down in direct osmium fixation was avoided 
by use of appropriate buffer concentrations, 
as discussed under methods. Five to 10 min- 
utes of fixation of the entire anterior seg- 
ment before removal of the lens prevented 
many of the artifacts produced by manipula- 
tion. Even with the most favorable condi- 
tions, ideal fixation was not achieved in some 
eyes. These were discarded. Careful selec- 
tion of properly fixed material was made by 
. 


study of thick sections with light micros- 
copy. The importance of fixation is stressed 
since the proper interpretation of a perme- 
ability study demands ideal preservation. 
The mouse was used in these experiments 
because horseradish peroxidase is a potent 
histamine liberator. Rabbits and cats have 
abundant uveal mast cells and, consequently, 
a high concentration of tissue histamine.” 
Liberation of histamine from these stores 
and the effects of other vasoactive substances 
would complicate interpretation of vascular 
and tissue permeability studies with tracer 
substances. The relatively low tissue hista- 
mine concentration in mice has produced 
useful results in other peroxidase studies, ™? 
Shakib and Cunha-Vaz™ studied the junc- 
tional complexes of retinal and iris vessels in 
a number of species. They found tight junc- 
tions in the iris capillaries, which they 
termed maculae occludentes (rather than zo- 
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Fig. 8 (Smith). Apical zonula occludens between two adjacent nonpigmented epithelial cells. Reaction 


product is excluded by the tight junction (30,000). 


nulae occludentes) because of their limited 
extent. They felt that these junctions were 
not continuous bands. The junctions opened 
following application of histamine. In the 
mouse, the quintuple-layered portion of the 
junction is also very short. However, it was 
demonstrated in all sections cut perpendicu- 
lar to the junctions. In muscle capillaries 
with open endothelial junctions, peroxidase 
passes through the junctions without delay.’ 
The impermeability of the iris vessels to per- 
oxidase gives added support to the hypothe- 
sis that, in the mouse, the zonulae occlu- 
dentes form a continuous band (fascia occlu- 
dens). In all animals, the reaction product 
appeared in the anterior chamber within five 
minutes of injection and was adsorbed to the 
anterior surface of the iris and corneal endo- 
thelium. The paucity of endothelial vesicles, 
the absence of iris stromal deposits and the 
failure of peroxidase to cross the tight junc- 
tions supports the hypothesis that the iris 
vasculature was not the source of the ante- 


rior chamber reaction product. Evidence is 
lacking that the cells of the anterior iris sur- 
face are impermeable to peroxidase. 

Failure of the peroxidase adherent to the 
iris surface to penetrate the stroma is proba- 
bly related either to the brief time period of 
the experiments or to the quantity of peroxi- 
dase actually present. Direct injection of a 
known quantity of peroxidase into the an- 
terior chamber is needed to resolve this ques- 
tion. Peroxidase was not observed in the 
trabecular meshwork or Schlemm’s canal. 
Penetration of the tracer through the periph- 
eral retina did not occur. Elimination of these 
possible sources of the anterior chamber de- 
posits is presumptive evidence that the ciliary 
body was the source of the material. 

The anatomy of the ciliary capillaries and 
epithelium in mice was similar to other ani- 
mals. The principal difference was the pres- 
ence of open extracellular space between the 
cells of the pigmented epithelium. There was 
free and rapid movement of horseradish per- 
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port of large molecules from the blood to the 
„aqueous humor. Since peroxidase is several 
‘orders of magnitude larger than most aqueot 
humor solutes, no conclusions can be: 
regarding the importance of vesicula 
port for movement of water and s 
cules. 








SUM MARY 


Horseradish peroxidase was used to study 
the blood-aqueous barrier in the albino 
mouse. Electron microscopy showed..tight 
junctions in the iris capillaries which. were 
impermeable to peroxidase. The tracer 
_ passed through the ciliary epithelium and 
-reached the anterior chamber within. five 
_ minutes of intravascular injection. The pres- 
ence of zonula occludentes at the apex öf the 
nonpigmented epithelial cells of the “tthary 
epithelium presents an absolute barrier-te- the 
intercellular passage of the tracer. This evi- 
dence suggests that vesicular transport is im- 
portant in movement of the peroxidase 
across the ciliary epithelium. ccna 
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SURVIVAL IN ORBITAL PHYCOMYCOSIS 


Mitton Best, M.D., STEPHEN A. OsstpaumM, M.D., BENJAMIN FREDMAN, M.D., 
AND Rosert J. Stropos, M.D. 
New York, New York 


Acute orbital phycomycosis is generally 
considered rapidly fatal. Its initial manifes- 
tations are rhinitis and sinusitis followed by 
involvement of the orbit and central nervous 
system. Orbital involvement is characterized 
by unilateral orbital cellulitis, proptosis of 
the globe, and not infrequently ischemic in- 
farction of the eyelids and orbital structures. 
An outstanding feature is the orbital apex 
syndrome consisting of blindness, total inter- 
nal and external ophthalmoplegia, and di- 
minished sensation in the distribution of the 
ophthalmic division of the trigeminal nerve. 
The terminal event occurs with extension to 
the internal carotid artery, brain, and menin- 
ges, Generalized sepsis may occur with seed- 
ing of lungs, kidneys, and other organs. 

This paper reports a case of orbital phyco- 
mycosis which demonstrated no evidence of 
nasal or paranasal sinus infection and in 
which the patient survived despite evidence 
of central nervous system involvement. 


CARE REPORT 


The patient, a 42-year-old diabetic man who was 
controlled on 40 units NPH insulin daily, gave a 
four-week history of progressive eyelid swelling, 
blepharoptosis, and painless loss of vision in the left 
eye. Examination revealed the right eye to be en- 
tirely normal. The left eye was unable to perceive 
light and exhibited complete blepharoptosis, eyelid 
edema, and conjunctival chemosis. There was a 
flare but no cells in the anterior chamber. The pupil 
was mid-dilated and did not respond directly or 
consensually to light. The left eye was completely 
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immobile and proptosed straight forward a distance 
of 12 mm as compared to the right eye. Intraocular 
pressure was 17 mm Hg in each eye. The entire left 
fundus was grey. Those arteries and veins that 
could be seen appeared as white channels completely 
devoid of blood. A moderately dense white cloud of 
organized vitreous lay over the disk, which was 
atrophic and completely white. There was a ques- 
tionable pink glow in the macular area, the seat of 
a proliferative process that seemed to invade the 
central retina. No retinal detachment was seen. Ex- 
amination of the nose and paranasal sinuses re- 
vealed normal findings. 

Laboratory data indicated that the diabetes was 
adequately controlled. There was a normal opening 
pressure on lumbar puncture. The spinal fluid was 
clear but contained 63 WBC/ml, 140 mg% protein, 
and normal sugar. Cerebral angiography, pneumoen- 
cephalography, and radiologic examination of the 
chest, skull, orbits, and sinuses were normal. 

Eight weeks after the onset of symptoms, an or- 
bital exploration was performed. A smooth, fat, 
firm mass was palpable in the left orbital apex. 
Enucleation was performed and immediately there- 
after a somewhat scant purulent discharge exuded 
from the orbit with immediate disappearance of the 
orbital mass previously palpated. Cultures of the 
purulent material resulted in the growth of Staphy- 
lococeus aureus (coagulase positive), but no fungal 
growth occurred during a six-week period. 

Microscopic examination of tissue removed from 
the orbit revealed the presence of eosinophilic, 
branching, nonseptate hyphae (Fig. 1). Pathologic 
examination of the globe revealed that the disk was 
white, as were all the vessels coming from it. There 
was a thin, whitish-grey membrane arising on the 
disk and covering the posterior pole and macular 
area. The iris showed diffuse necrosis and minimal 
infiltration with lymphocytes and plasma cells. The 
ciliary body and processes were hyalinized. Nasally, 
there was chorioretinal scarring and severe retinal 
thinning. Posteriorly, the retina was reduced to 
merely the outer nuclear layer. The rod and cone 
receptors appeared in varying degrees of degenera- 
tion. The choroid was generally edematous and 
slightly congested, with a mild diffuse lymphocytic 
infiltration. The optic nerve presented pronounced 
acellularity of the thickened pial septa and nerve 
fiber bundles. There was fibrovascular proliferation 
with a mild infiltration of neutrophiles and lympho- 
cytes in the subarachnoid space nasally. Both the 
central vein and artery appeared patent, but endo- 
thelial linings were conspicuously absent. 

The postoperative course was uneventful, with 
good healing and no evidence of wound infection. 
The patient received a course of intravenous ther- 
apy with amphotericin B consisting of a total dose 
J 


VOL, 71, NO. 5 





Fig. 1 (Best, Obstbaum, Friedman, and Strobos). Orbital tissue éontains eosinophilic, branching, non- 


septate hyphae (hematoxylin and eosin, 1270). 


of 1267.5 mg over a 45-day period. 

Upon evaluation two years after his discharge, 
the patient was found to be in good health with no 
recurrence of the disease process. 


COMMENT 


The present case report is interesting 
from three points of view: (1) It presents 
an instance in which no portal of entry (i.e, 
nasal or paranasal sinus) was discovered. 
(2) It illustrates the chronic course of a dis- 
ease process generally characterized by its 
acute nature. (3) It documents another case 
of survival following surgery and adminis- 
tration of appropriate antifungal therapy. 

Although most case reports of orbital phy- 
comycosis describe its rapidly fatal course, 
19 reports of survival have appeared in the 
literature in the past 15 years.1 Almost all 
cases with survival demonstrated rhinologic 
Or paranasal sinus involvement, and this 
probably represents the portal of least resis- 
tance for entry of the fungus.? Most proba- 
bly the phycomycete spores are inhaled and 
then proliferate into the hyphal form in the 


paranasal sinus. The organism then invades 
the orbit by direct extension or by the intra- 
vascular route. In the present case, the ab- 
sence of clinical or roentgenologic evidence 
of sinusitis-is perplexing, since a tissue diag- 
nosis of phveomycosis was made from or- 
bital tissue. It is possible that the organism 
did enter the orbit through the usual chan- 
nels, but for an unknown reason did not 
cause typical tissue changes in the nose and 
sinuses. The character of the lesion, occur- 
ring as a stnooth, firm mass in the orbital 
apex, is unttsual in itself. In most instances 
orbital contents are necrotic due to thrombo- 
sis of vesséls supplying the area. One re- 
ported case* had a dense, granulomatous in- 
flammatory membrane merging with the 
sclera. That case also had a chronic course 
but eventually proved fatal. 

Prior to the use of antifungal therapy, or- 
bital phycomycosis was probably the most 
acutely fatal fungus disease known, the long- 
est duration of illness being four weeks in a 
case reported in 1949.4 With the administra- 
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tion of amphotericin B once the diagnosis 1s 
suspected or tissue biopsy has confirmed it, 
there has been a relative increase in the du- 
ration of illness even in those cases ending 
eventually in fatality. The chronicity of the 
disease process in our case prior to diagnosis 
and therapy is unusual. Our patient did not 
receive antifungal therapy until more than 
eight weeks had passed from the onset of 
symptoms. The patient was still in relatively 
good health despite evidence of meningeal 
involvement. In a case reported in 1968,° ap- 
proximately four months elapsed between 
onset of the first symptoms and diagnosis of 
the disease. It is possible that a change in the 
character of the disease is occurring, so that 
even in the absence of therapy, chronicity 
may now become characteristic, whereas a 
rapidly fatal course classically ensued in the 
past. 

This is the 20th reported case of survival 
in orbital phycomycosis. This patient re- 
ceived surgical and antifungal therapy as did 
all but one of the preceding cases with sur- 
vival. There seems to be no doubt that the 
use of amphotericin B early in the course of 
the disease is presently the most efficacious 
pharmacotherapy once the ketoacidotic state 
has been controlled. 


SuMMARY 


A 42-year-old diabetic man developed 
blepharoptosis, ophthalmoplegia, and loss of 
vision on the left side over a four-week pe- 
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riod. On presentation, his fundus was grey, 
the blood vessels appeared empty of blood, 
and a proliferative process involved the cen- 
tral retina. The spinal fluid contained an ele- 
vated protein level and white blood cells. 
Microscopic examination of tissue removed 
from the orbit at enucleation revealed the 
presence of eosinophilic, branching, non- 
septate hyphae. 

Following the administration of ampho- 
tericin B and enucleation, the patient re- 
covered, and at examination two years later, 
he was found to be in good health and with- 
out recurrence. The case is unusual in that 
no portal of entry was discovered and the 
clinical course was chronic in nature. 
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REPORT OF THREE CASES OF HYDATID CYST 
OF THE ORBIT _ 


SAHAG A. BAGHDASSARIAN, M.D., AND HANNA ZAKHARIA, M.D. 


Beirut, Lebanon 


Cases of orbital echinococcosis have been 
reported from different areas of the world 
where hydatid disease is prevalent. There 
have been no reports of orbital echinococco- 
sis from Lebanon, where the annual case 
rate has been reported as 3.82 per 100,000 
population.” We wish to report three cases 
of orbital hydatid cysts seen at the American 
University Hospital in Beirut, and comment 
on the management of such cases. 


REPORTS 


Case 1—A 31-year-old man was admitted to hos- 
pital because of a painless, progressive proptosis, 
associated with decrease in vision of the right eye, 
of two years duration. On admission, the general 
physical findings were entirely normal. The ocular 
examination revealed a normal left eye with 6/5 vi- 
sion. The findings in the right eye were as follows: 
visual acuity was 6/30 with 0.75 sph. 7 4-0.75 cyl. ax. 
135°. The eye was pushed forward, upward and lat- 
erally (Fig. 1). Exophthalmometry revealed a 14 
mm difference between the two eyes. The adduction 
of the right eye was limited, with diplopia in the 
left lateral gaze. There was hyperemia of the lower 
palpebral and bulbar conjunctivae. Ophthalmoscopy 
revealed disk edema, engorged retinal veins, and 
striae of the posterior pole. There was resistance to 
retropulsion, but no mass could be felt. 

Laboratory studies included hemograms, erythro- 
cyte sedimentation rate, urinalysis, stool examina- 
tion, thyroid evaluation, routine blood chemistry, 
and serology for syphilis. Weinberg complement 
fixation, Casoni skin test, and indirect hemaggluti- 
nation were performed for hydatid disease. X-ray 
studies were made of the chest, paranasal sinuses 
and orbits, and right orbitography was performed 
with 5 ml of 30% Urografin injected retrobulbarly. 
All findings were within normal limits except for 
the orbitography, which showed a mass lesion pos- 
terior and inferonasal to the globe (Fig. 2). 

The right orbit was explored through a Berke- 
Kronlein approach. A cyst was encountered inferi- 
orly and nasally. During blunt dissection of the cyst 
from surrounding tissues, the wall was ruptured 
and fluid containing small yellowish particles es- 
caped. The orbit was irrigated thoroughly with nor- 
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Fig. 1 €Haghdassarian and Zakharia). Case 1. 
Preoperative appearance of patient. The right eye 
nd displaced up and laterally. 


Fig. 2 (€Baghdassarian and Zakharia). Case L 
Right orbitography shows a mass lesion posterior 
and inferenasal to the eyeball. 





mal saline sGlution, following which the cyst wall 
was excised if toto. 

Pathologie description—Grossly, the specimen 
consisted of. a transparent cystic structure 3 cm in 
diameter, fixed in formalin. In the bottle there was 
a sand-like sediment. Microscopically, the cyst wall 
consisted of an acellular, lamellated amorphous 
hyaline membrane (Fig. 3). Smears from the sedi- 
ment showed many scolices (Fig. 4). Pathologic di- 
agnosis: hydatid cyst. 

Postoperatively, there was severe local reaction, 
which subsided on local and systemic corticosteroid 
therapy within two weeks. Six months following 
surgery, theré are no signs of recurrence; there is 
no proptosis @f the right eye; the vision is 6/12; 
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Fig. 3 (Baghdassarian and Zakharia). Case 1. 
Section through cyst wall revealed an acellular, 
lamellated, amorphous hyaline membrane (hema- 
toxylin-eosin, X 100). 


the ocular motility is full; there is mild ghosis and 
palor of the disk. 

Case 2—-Three days following a slap to the left 
eye, a six-year-old boy developed bulging of the 
eye. The proptosis increased and was associated 
with redness of the eye, ocular pain, and gradual 
decrease in vision. He was admitted to the hospital 
six months following the onset of his symptoms. 

The general physical examination was unremark- 
able. The right eye was normal with 6/6 vision. 
The examination of the left eye showed proptosis, 
with displacement of the globe downwards and lat- 
erally. Motility was limited in all direction. The 
conjunctivae were injected, and the vision was re- 
duced to light perception. Ophthalmoscopy revealed 
secondary optic atrophy. 

Laboratory studies included a hemogram, urinal- 
ysis, routine blood chemistry, serology for syphilis, 
and Weinberg complement fixation for echinococco- 
sis. All findings were within normal limits. 

The left orbit was explored through an eyebrow 
approach. A cystic tumor was found behind the eye- 


Fig. 4 (Baghdassarian and Zak- 
haria). Case 1. Smear of the sedi- 
ment from cyst contents shows sco- 
lices (hematoxylin-eosin, 150). 
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ball medially. It was adherent to the optic nerve. 
The fluid was aspirated and the cyst wall was re- 
moved completely with the optic nerve, which was‘ 
severed behind the globe. 

Pathologic description—Grossly, the specimen 
consisted of a shining, smooth white membrane. 
Histologic examination showed a membranous tis- 
sue, consisting of a structureless, homogeneous ba- 
sophilic acellular material. Scolices were seen adja- 
cent to the membrane (Fig. 5). Pathologic diagno- 
sis: hydated cyst. 

Following surgery, the patient developed ble- 
pharoptosis of the left upper eyelid, which was cor- 
rected by a fascia lata sling procedure. There was 
no recurrence in 18 years of follow-up. 

Case 3—A seven-year-old girl was admitted with 
a history of gradually increasing, painless proptosis 
of the left eyeball of 10 months’ duration. The vi- 
sion in the left eye had decreased gradually during 
the six months prior to her admission. There was 
no history of trauma preceding the onset of propto- 
Sis. 

The general physical examination on admission 
was unremarkable. The right eye was normal with 
6/6 vision, but vision in the left eye was reduced to 
counting fingers at two meters. The left eyeball was 
displaced forward, downward and laterally. Ocular 
motility was limited in all directions. A cystic mass 
could be palpated in the upper nasal quadrant of the 
left orbit. Ophthalmoscopy showed disk edema. 

Laboratory studies included a hemogram, urinal- 
ysis, serology for syphilis, Weinberg complement 
fixation and Casoni skin test for hydatid disease. 
Radiography of the chest, abdomen, and the orbits 
was performed. All findings were within normal 
limits, except x-ray films of the left orbit, which 
revealed a soft tissue mass. 

The left orbit was explored through an eyebrow 
approach. A cyst was found in the upper nasal qua- 
drant extending from the rim to the apex of the 
orbit. While dissecting it from surrounding tissues, 
the cyst was ruptured. The cyst wall could be only 
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partially removed. The orbit was irrigated with ab- 
solute alcohol followed by saline. 

« Pathologic description—Grossly, the specimen 
consisted of a piece of shiny, whitish membrane; 
histologically, it consisted of a faintly basophilic, 
lamellated acellular material. A few scolices could 
be identified near the membrane (Fig. 6). Patho- 
logic diagnosis: hydatid cyst. 

Postoperatively, the patient developed severe local 
reaction, which gradually subsided on systemic and 
local corticosteroid therapy. The sequelae of irriga- 
tion of the orbit with alcohol were optic atrophy, 
blepharoptosis, and extraocular muscle palsies. The 
appearance of the eye was improved by several 
muscle procedures and a fascia lata sling. Twelve 
years following surgery there is no recurrence. 





COMMENT 


It has been stated that 1% of all hydatid 
cysts are localized in the orbit?®; yet a review 
of 112 cases of echinococcosis from Iran and 
611 cases from the United States does not 
contain any example of orbital hydatid cyst.™ 


x 


Porterfield, in a report from the Regis- 


* 


try of Ophthalmic Pathology on 214 cases of 
orbital tumors in children, found two cases 
of orbital echinococcosis. Both patients lived 
outside the United States. Only three exam- 
ples of hydatid disease of the orbit are in the 
Registry of Ophthalmic Pathology.’ In 
other large series of unilateral exophthalmos 
from countries where echinococcosis is un- 
common, orbital hydatic cysts are not re- 
ported.**?> However, in countries where the 
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mai cyst wall. Note scolices next to the 
acellular hvaline membrane (hematoxylin-eosin, 
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unate that clinically the diagno- 
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‘ig. 6 (Baghdassarian and Zak- 
haria). Case 3. Section through 
cyst wall. Note scolix next to the 
acellular hyaline membrane (hema- 
toxylin-eosin, X100). 


OPTIC NERVE MYELOMA 
° PETER P. GUDAS, JR., M.D, 


Baltimore, Maryland 


Various ocular changes have been re- 
ported in association with multiple myeloma. 
These may occur at any stage of the disease 
and occasionally are the initial manifesta- 
tions. The following case demonstrates many 
of these changes, including what I believe to 
_be the first histologically proven myeloma of 
the optic nerve reported in the English liter- 
ature. 


CASE REPORT 


A 42-year-old white carpenter came to the Eye 
Clinic of the Baltimore USPHS Hospital on Au- 
gust 9, 1967, with a painful swelling under his right 
eye of four days’ duration, accompanied by chills 
and fever, Past history revealed a pneumonia which 
was successfully treated in April, 1967. The blood 
count at that time was described as normal. Subse- 
quently, one transient episode of knee discomfort 
was diagnosed without x- ray as “calcium in the 
knee joint” by his local physician. On examination, 
the patient appeared toxic with a temperature of 
103°. Vision was RE: 20/20, LE: 20/254 without 
correction. The right lower eyelid and periorbital 
tissues were warm, swollen, and tender without pre- 
auricular or submandibular adenopathy (Fig. 1). 
No discharge was present. Extraocular movements, 
muscle balance, pupils (no afferent pupil defect or 
Marcus Gunn pupil), near point of convergence, 
confrontation fields, applanation tensions, and cgt- 
neal sensitivity were normal. Slit-lamp examination 
revealed refractile needle-like crystalline deposits in 
the right cornea at three o'clock, midway between 
the pupillary axis and limbus, and located at or just 
below the level of Bowman's membrane. There 
were two types: one consisted of refractile, needle- 
shaped, crystaloid bodies stacked one upon the other 
like matchsticks, and the other type was a yellow- 
white oval body interspersed among the refractile 
bodies. These were small, requiring high magnifica- 
tion (X48) to see well. In the left cornea similar 
refractile bodies were seen at 11 o'clock. Slit-larap 
examination of the interpalpebral conjunctiva 
showed obvious sludging in the conjunctival vessels 
bilaterally. The anterior chamber, iris, lens, and an- 
terior vitreous were normal. Indirect and direct 
ophthalmoscopy revealed normal disks, maculae, 
vessels, and retina to the ora serrata. No micro- 
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1 (Gudas). Patient as he presented with 
-= periorbital cellulitis. 


Fig. 





































aneurysms, liemorrhages, infiltrates, nor exudates 
were seen. Í 3 both eyes, sludginge of contents of the 
retinal veing was noted with pressure on the globe. 
On January 15, 1968, examination of the pars plana 
with scleral depression disclosed multiple small, 
clear cysts bulaterally. General physical examination 
was otherwise normal with no lymphadenopathy. A 
diagnosis af orbital cellulitis was made, the pa- 
tient was admitted, and treatment was begun with 
IV penicillin: G, one million units per hour. Within 
several hours, tie patient was considerably more com- 
fortable, his temperature had decreased, and he re- 
mained afebrile after the second day. Sinus x-ray 
films were-taken on admission and the paranasal si- 
nuses appeareé?y normal, but vague abnormalities in 
the calvariuiy were noted. Skull x-ray films dis- 
closed multinig small, lucent defects oe. both 
the inner aad mater t tabl les of the skull (Figs. 2 and 
3). Radiologic bone survey was otherwise normal. 
Laboratory studies revealed hemoglobin 11 mg%, 
hematocrit 3 white blood cell count 15,400/m! 
with 74 neu uls, seven band forms, 15 lympho- 
cytes, one basophil, and three monocytes. Corrected 
sedimentation: rate was 18 mm/hour. Urinalysis 
showed 20 m protein, test for Bence-Jones pro- 
tein was nega ve. (Bence- Jones protein was re 
later.) Cholesterol was 100 mg%, calcium 8.6 mgs Fa, 
albumin 2.1 mg%, total protein 12 mg%, uric acid 
7 mg, all confirmed on repeated tests. Serum elec- 
trophoresis showed a marked elevation of gamma 
globulins at 42.8% (normal 16.4-264%). Evelid cul- 
ture and conjunctival biopsy on admission were nega- 
tive. Bone marrow aspiration was compatible with 
multiple myeloma. Therapy began with prednisone 
and Alkeran. BONU, Cytoxan, and x-ray were added 
later. He had a progressive downhill course with 
multiple fractures and multiple tumors. A myeloma 
was removed from his stomach on February 2, 1969 
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1969, without effect. On April 28, 1969, the right 
eye had no light perception and no pupillary reac- 
tion to ight. On May 2, 1969, the patient was ada 
mitted for the sixth time, this time because of uri- 
nary retention and weakness. Spinal cord compres- 
sion was diagnosed, and he expired on May 7, 1969, 
of bronchopneumonia. The eyes were enucleated 
and frozen at —70°C. 

Pathology--At autopsy, masses were found 
overlying the dura associated with excavations in 
the mner surface of the skull, corresponding to the 
radiolucencies seen on x-ray examinations. The 
brain, cerebellum, and optic chiasm appeared nor- 
mal. The right optic nerve was slightly swollen be- 
ginning about 6 mm distal to the chiasm. This 
swelling extended for a leneth of about 6 mm. On 
cut section, the swelling was seen to be due to the 
presence of fleshy pink material in the inferior and 
lateral aspects of the nerve (Figs. 4, 5, and 6). Mi- 





Fig. 2 (Gudas). X-ray film showing areas of 
radiolucency. 


(a rare finding), because of upper mtestinal bleed- 
ing, The ocular findings were followed closely. On 
March 13, 1969, the ocular examination was un- 
changed after 18 months. On April 21, 1969, the 
patient presented with decreasing vision in his right 





eye of five days’ duration; without correction, it eat aes: 
was light perception only, with poor projection. His Fig. 3 (Gudas). X-ray film showing areas of 
left eye was 20/20. Extraocular movements were . aoee. ‘ 


full. The pupils reacted to light and accommodation, 
the left was 2 mm smaller than the right, and 
a Marcus Gunn pupillary phenomenon was present 
in the right eye. Tangent screen fields were grossly 
normal in his left eve. Schiøtz tensions were normal. 
Fundus examination was unchanged with normal 
disks and retina except that in the right eye the ar- 
terioles were slightly constricted and were occluded 
easier with external pressure than in the left eye. A 
diagnosis of possible incipient central retinal artery 
occlusion and possible myelomatous involvement of 
the right optic nerve was made, and the patient was 
admitted. He received central retinal artery occlu- 
sion therapy of retrobulbar xylocaine and 25 mg of 
priscoline, without effect. Optic foramina x-ray 
films made on April 22, 1969, showed again the nu- 
merous punched-out lesions of the calvarium, but 
the foramina were not enlarged and there was no tig. 4 (Gudas). Base of brain showing (arrow) 
evidence of erosion. The patient received x-ray normal chiasm and sector infiltration of myeloma 
therapy (400 R) to the right orbit on April 22, of the right optic nerve. 
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Fig. 5 (Gudas). Optic canals showing (arrow) 
sector infiltration of myeloma into right optic nerve. 


croscopic examination of the right optic nerve dis- 
closed infiltration with multiple myeloma cells. No 
evidence of demyelinization was seen (Figs. 7 and 
8). The remainder of the examination disclosed 
multiple foci of tumor throughout the body. The 
ocular pathology of these globes will be included in 
a future paper on pars plana cysts and multiple 


myeloma.’ 
DISCUSSION 


Clark,” in 1953, noted that 13 of 14 cases 
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tig. 6 (Gudas). Section of optic nerve between 
chiasm and = post-mortem enucleation, showing 
(arrow) infiltration with myeloma. 


of intraorbital plasma cell myeloma pre- 
sented with eye symptoms as the earliest, or 
among the earliest manifestations of the dis- 
ease-—usuially progressive proptosis of the 
globe. He reserved the term plasmocytoma 
for the non-myelomatous granuloma plasma 
cell masses and the term plasma cell my- 
eloma, or myeloma, for the tumors associ- 


+ 


ated with myelomatosis. In myeloma, a pecu- 


‘ig. 7 (Gudas). Microsection of right optic nerve (hemataxylin and eosin, X25). 
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Fig. 8 (Gudas). Microsection of right optic nerve showing infiltration with plasma cells 
(hematoxylin and eosin, X100). 


liar susceptibility to bacterial infections in 
general, and to bacterial pneumonias in par- 
ticular, is present. Until recently, this was 
considered secondary to the general disabil- 
ity of the patient. A major defect to form 
antibodies is now known to be present in 
these patients. The precise mechanisms re- 
sponsible for the immunologic abnormality 
have not been found, but it has been sug- 
gested that the abnormal myeloma cells may 
displace the normal plasma cells responsible 
for the production of the normal gamma 
globulins. This patient had pneumonia be- 
fore his myeloma was discovered. This and 
the presenting ocular complaint of periorbi- 
tal cellulitis may be explained on the same 
basis. 

François? noted that although corneal de- 
posits in multiple myeloma are rare, they 
may be the first sign. He presented four 
cases of paraproteinemia, two of which had 
corneal deposits (questionable crystals) re- 


sembling this patient’s deposits. The position 
of these deposits in the cornea was variable, 
and they were usually unaccompanied by 
ocular irritation.* The slit lamp, microscopic, 
and electron microscopic findings of these 
deposits have recently been reported.* A case 
of multiple myeloma has been reported with 
corneal and lens refractile bodies.” 

Sanders® presented postmortem examina- 
tion of 15 patients with multiple myeloma. 
Five of them had multiple pars plana cysts 
(33%), seven had retinal capillary micro- 
aneurysms, two had infiltrative plasma cells 
lesions. The pars plana cysts and microaneu- 
rysms were mutually exclusive in his 15 
cases.2 Okun? observed pars plana cysts in 
16% of autopsy eyes. This may be the first 
case in the ophthalmic literature reported of 
pars plana cysts in multiple myeloma seen 
antemortem. The possibility of pars plana 
cysts seen in this patient was suggested by 
Dr. M. Luxenberg, who, to the best of my 
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_ knowledge, was the first person to observe 
these cysts in association with myeloma in a 
fiving patient. Clinical examination of the 
pars plana in a series of patients with multi- 
ple myeloma will be the subject of a future 
report? 
- Snow? originally brought sludging of 
-blood i in the retinal veins with pressure on 
-the globe to our attention as a nonspecific 
sign, roughly equivalent to the erythrocyte 
sedimentation rate. This phenomenon was 
-easily elicited in this patient. The pressure 
required to cause sludging was measured 
with an ophthalmodynamometer on several 
-different occasions, but the values obtained 
-varied widely. Sludging of the conjunctival 
vessels without pressure on the globe was 
-present in this and other patients examined 
-with multiple myeloma. This is a subjective 
sign, but if one routinely looks at conjuncti- 
val vessels, there will often appear to be no- 
ticeable increase in the granularity and frag- 
mentation of the blood in dysproteinemic pa- 
tients. The retinal hyperviscosity syndrome 
with engorged veins and hemorrhages is rare 
in multiple myeloma, as the IgG protein in- 
volved is smaller than IgM proteins found 
in macroglobulinemia, but may be seen if the 
level of IgG protein is markedly elevated. _ 
The only other optic nerve involvement in 
multiple myeloma found in the English liter- 
ature was Langdon’s report! in 1939 of 
multiple myeloma with bilateral sixth nerve 
paralysis and left retrobulbar neuritis. The 
_¥etrobulbar neuritis was thought to be on a 
toxic basis, rather than from infiltration of 
the nerve. In 15 of 25 cases of intracranial 
-myelomas, Clarke™ found the sixth nerve 
the most commonly affected cranial nerve. 





SUMMARY 


A case of multiple myeloma with involve- 


ment of the optic nerve, retina, pars plana, 
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cornea, conjunctiva, and periorbital tissue is 
presented. Invasion of the optic nerve by 
myeloma cells i is histologically demonstrated. 
The presence of corneal crystals, sludging in 
the con junetival or retinal vessels, retinal 
hemorrhages, microaneurysms, pars plana 
cysts, and/or ocular inflammation, should 
alert the ophthalmologi st to the possibility of 
multiple myeloma. Sudden visual loss in a pa- 
tient with multiple myeloma without obvious 
retinal causes should lead one to suspect in- 
volvement of the optic nerve. 


imren sire amanarea anauen 
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CONTRACTILE PERIPAPILLARY STAPHYLOMA 


KATHERINE KRAL, M.D., AND DRAGAN Svarc, M.D. . 


Montreal, Canada 


Although cases of congenital peripapillary 
staphyloma have been described previously, 
only two reports on contractile congenital 
peripapillary staphyloma have appeared in 
the literature. >? In a personal communica- 
tion, we were advised of an additional case, 
as yet unpublished, observed in Indianapolis, 
Indiana.’ This paper describes a fourth case, 
the features of which may contribute to a 
better understanding of this fascinating 
anomaly. 


CASE REPORT 


A 15-year-old girl of European extraction, born 
and reared in Mexico, was first seen on September 
4, 1969. She complained of seeing a white floating 
ring in front of her right eye. Vision in that eye 
had always been extremely poor, and she was told 
that a malformation was present in it at birth. The 
phenomenon of the white ring, however, was of re- 
cent origin. No history of other malformations or 
of other diseases could be obtained. The family his- 
tory was noncontributory. 

Examination showed a normal left eye. There 
was a right exotropia of 15°D. Vision in the right 
eye was finger counting at three meters with ec- 
centric fixation. Vision of the left eye was 20/20 
without correction. Retinoscopy showed RE: +1506 
sph D +0.50 cyl. ax. 90. LE: -+0.50 sph. The visual 
field of the right eye showed a large absolute centro- 
cecal scotoma (Fig, 1): that of the left eve was 
normal. The right eye showed normal anterior seg- 
ments and lens. The right pupil was slightly larger 
and less reactive to direct light than the left. The 
consensual reaction of the right pupil, however, was 
brisk and extensive. Intraocular pressure was RE: 
6mm Hg, LE: 10 mm Hg (applanation tonom- 
etry). The right eye showed a posterior vitreous 
detachment and a coiled remnant of the hyaloid 
artery, probably the cause of the “white ring.” 

There was a large peripapillary staphvioma, 
about three disk diameters wide at its entrance. The 
depth of the staphyloma was 13 to 16 diopters mea- 
sured with the ophthalmoscope, and about 6 mm 
measured with A-scan ultrasonography (Fig. 2). 
The optic disk was at the posterior aspect of the 
staphyloma. The disk was pink, had a normal vascu- 
lar pattern, and was surrounded by a pigmented 
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Fig, 2 (Kral and Svare). Ultrasonography rec- 
ord (A-scan) of both eyes. Top: right eve. Bottom: 
left eye. 


ring. There was no coloboma of the disk. There was. 


a flat detachment of the retina on the temporal wall 


of the staphyloma. In the detached area, adjacent to 


the disk, the macula lutea appeared as a yellow 
patch, and near to it was a small cystoid vesicle. 


The staphyloma, when observed long enough, con- 


tracted and dilated slowly at irregular intervals. 
The contraction took place in a circular fashion in 
the posterior part of the staphyloma, anterior to the 


optic disk, The whole staphyloma changed in shape 


from a hemisphere to a funnel. The optic disk ap- 
peared smaller because the diameter of the contrac- 
tion ring in front of the disk was much smaller 
than the disk itself (Figs. 3 and 4). During the 
contraction of the staphyloma, the vessels and the 
small cystoid vesicle in the detached area moved, as. 


if pulled, towards the disk. After several seconds of 
s 
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maximal contraction, there occurred rapid hippus- 
like movements during which the diameter of the 
staphyloma changed several times from larger to 
smaller, simulating pupillary movements. Then total 
dilatation took place. 

All the retinal vessels in the temporal pre-equato- 
rial periphery cast a parallel shadow on the back- 
ground, which was interpreted as indicating either a 
retinoschisis or a flat retinal detachment. 

During the course of several examinations, a va- 
riety of stimuli were applied to the affected eye un- 
der various a Observations were made 
with the pupil of the staphylomatous eve dilated 





Fig. 


3 (Kral and Svarc). Fundus photograph of 
the staphyloma in contracted stage 





Fig. 4 (Kral and Svarc). Fundus 
the staphyloma in relaxed stage. Figures 3 and 4 
were taken at same distance and same magnification, 


photograph of 
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first with phenylephrine HCI (10% Neo-Synephrin), 
At a later examination, this was combined with tro- 
picamide (1% Mydriacyl). Finally, cyclopentolate 
HCl (1% Cyclogyl) was instilled, first in the af- 
fected eye, atid approximately 30 minutes later, into 
the normal eye. The contraction of the staphyloma 
could be provoked most readily by shining light into 
the normal eye. With light stimulation of the af- 
fected eye, moére intense light was needed. In both 
instances, however, the response appeared after a Ja- 
tency per iod of about seven seconds. Partial cyclo- 
plegia of the staphylomatous eve did not alter the 
contraction phenomenon. When cycloplegia was ob- 
tained in both eyes, there was complete contraction 
of the staphyvioma with light stimulation, but it ap- 
peared that the latency period was prolonged and 
the contractiia much less sustained. After one brief 
contraction, there was soon a dilatation without 
subsequent contractions. No contraction of the sta- 
phyloma could be provoked by accommodative ef- 
fort of the normal left eve, nor as a response to 
forceful squeezing of the normal eye, with or with- 
out examitier o resistance to closure of the eye, nor 
to duction. miGvements in various directions. Fur- 
thermore, #6 @hange of the diameter of the staphy- 
loma could pe observed during normal or forceful 
respiration, during Valsalva maneuvers, nor on com- 
pression of the veins in the neck, When reaction 
to accormmexiaiion was examined, only 10% phenyl- 
ephrine HCl was used for dilation. 


DISCUSSION 


Previous. , observers of peripapilary sta- 
phyloma may not have noted the contraction 
phenomenon because of the limited field of 
the direct ophthalmoscope. With the indirect 
ophthalmoscope, the large field permits a to- 
tal view of the staphyloma, and the stronger 
light provides more stimulation for the con- 
traction. : 

Wise, Mad ean, and Gass? point out that 
the possible. mechanisms underlying the con- 
traction of the peripapillary staphyloma 
could be divided into two main groups: pres- 
sure balance and muscular contraction mech- 
anisms. In the case described by Sugar and 
Beckman, ? the contractions were clearly re- 
lated to the respitory cycle and pressure on 
the neck veins caused an elevation of the ret- 
ina over the staphyloma ; this case would ob- 
viously belong to the first group. The case 
described by Wise, Maclean, and Gass be- 
longs to the second group. They assume that 
in their case the contractions of the staphy- 
loma are caused by an atavistic retractor 
bulbi muscle, mainly because they could be 
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evoked by forced eyelid closure and light in- 
duced squinting of the normal eye. Another 
muscular mechanism, namely an ectopic cili- 
ary muscle, is considered an unlikely possi- 
bility by these authors because contraction of 
the staphyloma did not occur with accommo- 
dation and strong light stimulation of the af- 
fected eye. 

Our observation also favors a muscular 
contraction mechanism as the basis of the 
phenomenon, The contractions were inde- 
pendent of respiration, and venous stasis in 
the neck and a Valsalva maneuver. On the 
other hand, strong light in the staphyloma- 
tous or the fellow eye intensified the contrac- 
tions, thus indicating a reflex mechanism. 
This mechanism was not stimulated by ac- 
commodation but was noticeably changed by 
a cycloplegic, in that the latency period was 
prolonged and the contraction was less sus- 
tained and not followed by the hippus-like 
movements. 

These facts seem to suggest that we were 
dealing with an autonomic cholinergic mus- 
cular mechanism comparable in its action to 
the sphincter iridis muscle: It responds to 
direct and consensual light stimulation, the 
contraction ends in a hippus-like movement, 
and it is quantitatively diminished by an an- 
ticholinergic drug. 

The fact that the reacting mechanism is 
situated far back in the posterior part of the 
globe may explain why the response was not 
completely abolished with cycloplegia. 

Accommodation, forced eyelid closure, 
and squinting of the fellow eye did not pro- 
duce a contraction of the staphyloma. These 
facts would seem to argue against a ciliary 
muscle and a retractor bulbi muscle mecha- 
nism as the basis of the staphyloma contrac- 
tions. A cholinergic muscular mechanism, 
reacting similar to the sphincter iridis mus- 
cle, seems a more probable explanation in 
our case. The contraction due to consensual 
light stimulation indicates a central pathway. 
We could also speculate that a rudimentary 
mechanism would have a longer latency pe- 
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riod and would need strong stimuli. 

An argument in favor of a ciliary muscle 
mechanism would be that this muscle too, in 
bright photopic conditions when the subject's 
visual field is empty, reacts with contraction.® 
But if we assume a presence of such a 
mechanism in this case, it would remain 
unexplained why an accommodation effort 
of the good eye did not bring about a con- 
traction of the staphyloma. 


SuMMARY 


The case of an eye with a contractile peri- 
papillary staphyloma is reported. Contrac- _ 
tions of the staphyloma could be provoked 
by shining strong light in either eye, particu- 
larly the normal fellow eye, after a latency 
period of about seven seconds. No other 
stimuli such as accommodation effort, forced 
eyelid closure, application of the Valsalva 
maneuver, forceful respiration, or compres- 
sion of the veins in the neck could elicit the 
contraction. Only cycloplegia of both eyes 
could alter the pattern of the contractions, 
and after stimulation with light, the latency 
periods became longer and the contractions 
increasingly less sustained. Although there 
are several possibilities, it is suggested that 
the cause of the phenomena described may 
be an autonomic cholinergic muscular mech- 
anism situated in the posterior part of the 
globe and probably of a rudimentary nature. 
The fact that only partial paralysis was ob- 
tained after the instillation of an antichol- 
inergic drug is explained by the relative dis- 
tance of the reacting mechanism from the an- 
terior segment of the eye. 
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DEMONSTRATION OF A NONSPECIFIC CHOLINESTERASE 
IN RETINAL MULLER CELL 


Aran M. Larwes, M.D., AND CHARLES W. D M.D. 
Philadelphia, Pennsylvania 


~The definition of cell types containing ace- 
tylcholinesterase (true or specific; AChE) 
and nonspecific cholinesterase (pseudo or 
_ butyro-BuChE) in the retina has been coex- 
_ tensive with the development of the thiocho- 
line technique for the histochemical demon- 
S stration of these enzymes. In an early paper, 
© Koelle and Friedenwald' described the 
= AChE content of the retina as being con- 
_ fined entirely to the amacrine cells and their 
` processes. In subsequent years, other investi- 
gators variously described AChE in ganglion 
< cells, in bipolar cells,** and in centrifugal 
- fibers® to the retina. Using a recently devel- 
= oped histochemical method to monitor the 
synthesis of cholinesterases (ChE). Nichols 
and Koelle® confirmed that AChE is present 
in the amacrine cells and their processes, as 
well as in the somata of some of the ganglion 
cells of certain species. In this paper, an ad- 
ditional finding is reported: the presence of 
BuChE in the sustentacular cell ( Müller cell) 
_of the primate retina. Some of the apparent 
discrepancies in prior descriptions of the lo- 
- ¢alization of AChE and BuChE in the retina 
are explained in the light of this finding. 


METHODS 
The eyes from the four squirrel monkeys 
used in this study were removed under deep 
pentobarbital anesthesia (40 mg/kg). The 
- anterior segments of the eyes were cut away 
and the posterior segments were fixed for 
two hours in cold (4°C) 10% formalin so- 


From the Departments of Ophthalmology and 
Pharmacology and the Institute of Neurological 
Sciences of the University of Pennsylvania, Phila- 
delphia. This study was supported by USPHS 
Grants 9-RO1-EY-00305-05 (Dr. Laties) ; Grant 2- 
ROI-NB-00282-18 (Dr. George B. Koelle), and by 
an unrestricted grant from Research to Prevent 
, Blindness, Inc., New York. 

Reprint requests to Alan M. Laties, M.D., Room 
419, Johnson Pavilion, University of Pennsylvania 
Medical School, Philadelphia, Pennsylvania 19104. 


lution buffered to pH 7.5 with 0.028 M so- 
dium hydrogen maleate made isotonic with 
sucrose (0.22 M). The tissue was stored in 
a cold, buffered isotonic sucrose solution 
prior to. being cut at 10 p in the cryostat on 
the same or next day. Immediately after sec- 
tioning, the tissues were processed for AChE 
and BuChE activity using the copper thiocho- 
line method. Acetylthiocholine and buty- 
ryithiocholine iodides were used as the sub- 
strates for AChE and BuChE, respectively, 
alone or in combination with 10° M BW- 
284 (1, 5-þis- [4-allyl SE eatery 
diisopropyl phosphorofluoridate as S 
inhibitors of the two enzymes. 


a RESULTS 

In the squirrel monkey, BuChE activity is 
present to some degree at all levels of the 
retina from the nerve fiber layer to the ex- 
ternal limiting membrane. When viewed un- 
der low m ignification (Fig. 1), this activity 
is noted to be broadly distributed in both 
plexiform lay ers and to be sparse in the nu- 
clear layers. Under higher magnification, the 
BuChE activity of the inner nuclear layer is 
limited to the cytoplasm of cells located in 
the middle of this layer (layers 6b and c of 
Polyak) and their processes. These pro- 
cesses are. oriented vertically and can be 
followed to the outer plexiform layer (ar- 
row, Fig. 2) at the outer margin and to the 
inner plexiform layer (arrow, Fig. 3) at the 
inner margin of the inner nuclear layer. The 
fibers continue across the outer plexiform 
layer to enter the outer nuclear layer where 
they divide to form a vertical network sur- 
rounding the nuclei of rods and cones. At the 
external limiting membrane, the fibers end in 
a myriad of vertical spikes, commonly called 
fiber baskets (Fig. 4). 

Although there is considerable BuChE ac- 
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Fig. 1 (Laties and Nichols). Butyrocholinesterase 
activity in squirrel monkey retina. Note that staining 
extends to the external limiting membrane (arrow) 


(x 300). 


tivity within the inner plexiform and ganglion 
cell layers, the staining in all preparations 
was too diffuse to allow recognition of fiber 
pattern. Specifically, it was not possible to 


ka 


Fig. 2 (Laties and Nichols). Ver- 
tically-oriented cell processes (ar- 
rows) in the inner nuclear layer 
(IN) approach the outer plexiform 
layer (OP). Note that the cell 
nucleus in this and in the succeeding 
figures is in the middle of the inner 
nuclear layer. Squirrel monkey (bu- 
tvrocholinesterase, X 1200). 
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trace accurately the processes of these cells 
past the junction of the inner nuclear and in- 
ner plexiform layers. Similarly, a low level 
of BuChE staining is distributed diffusely 
throughout the nerve fiber layer. In contrast, 
no AChE activity was detected in this layer. 
No activity of either type was present at the 
internal limiting membrane. 


DISCUSSION 


In Figure 5, the results of the study are 
summarized in a sketch of what is obviously 
the radial sustentacular cell—the Muller cell 
~~of the retina. Despite inadequate visualiza- 
tion of the entire cell through failure to dem- 
onstrate its innermost portion, the findings 
within the inner and outer nuclear layers are 
so characteristic of the Muller cell as to leave 
little doubt of its identity. 

The presence of BuChE in the sustentacu- 
lar cell of the retina clarifies several prior 
observations, some of which were based on 
less complete staining of these cells. In a de- 
tailed review of the histochemistry of the 
retina in 1958, Eichner® clearly illustrated 
the occurrence of a ChE (thought to be 
AChE) at the external limiting membrane of 
the human retina. More recently, Eranko, 
in reviewing the histochemistry of the oxida- 
tive enzymes and esterases of the retina, said 
of the distribution of the BuChE in the rab- 
bit retina, “‘. ..a weak reaction became visi- 
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Fig. 3 (Laties and Nichols). Ver- 
tically-oriented cell processes (ar- 
rows) in the inner nuclear layer 
approach the inner plexiform layer 
(IP). Squirrel monkey (butyro- 
cholinesterase, x 1500). 





‘ig. 4 (Laties and Nichols). 
feshwork of fibers in outer nuclear 
layer (ON). Note fiber baskets at 
external limiting membrane 
(ELM). Squirrel monkey (butvro- 
cholinesterase, « 2400), 
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Fig. 5 (Laties and Nichols). Baie drawing 
of the sadia] sustentacular cell of the retina—the 
Miiller cell. Components of this * dealized drawing 
can be clearly made out in the preceding figures. 
For instance, the nucleus of the cell is present in 
Figures 2 and 3, while the characteristic sockets for 
cell bodies in the outer nuclear layer are present in 
Figures 1 and 4. 


ble, in addition, in the region of the external 
limiting mem Dane and in fine fibers in the 
nuclear laver.” In connection with previous 
studies, we have also observed in rabbit reti- 
nas a faint pattern of BuChE activity in thts 
region. As in Eranko’s preparations, how- 
ever, the activity was insufficient to allow 
cellular identification. In light of the experi- 
ence subsequently garnered from study of 
the comparatively dense BuChE staining 
pattern in New World monkey retina, it is 
now clear that Eranko and associates, Eich- 
ner and we, ourselves, in prior studies, were 
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observing partially stained Muller cell pro- 
cesses in the outer nuclear layer. The reason 
for the marked discrepancy in staining den-* 
sity among different species is at present, ob- 
scure, In each instance, however, the accu- 
mulation of histochemical reaction product 
in the distal process—the fiber baskets pene- 
trating the external limiting membrane— 
serves to identify this cell. 

When one attempts to evaluate the various 
conflicting reports as to which retinal cells 
and fibers contain ChE’s, the presence of 
BuChE in the Muller cell assumes considera- 
ble importance. First of all, it gives a plausi- 
ble explanation to the occasional report of 
AChE activity in the bipolar cell.4* In the 
study of Francis? in the rabbit retina, no at- 
tempt was made to discriminate AChE from 
BuChE. Thus, in his study, the type of ChE 
found cannot be specified. Additionally, in 
cryostat sections, recognition of cell form 1s, 
at best, difficult and since the two cell types 
occur in the same region of the inner nuclear 
layer, there is no way to be sure whether the 
ChE activity demonstrated was in bipolar or 
in Müller cells. In an experience with retinas 
of several species that now extends literally 
to thousands of slides over several years, we 
have never seen ChE staining in a cell that 
could clearly be identified by its morphology 
as a bipolar. Pending convincing demonstra- 
tion of such, it is reasonable to regard pre- 
vious reports of bipolar AChE activity with 
suspicion, 

In the same vein, no evidence has been 
found in our study of cholinergic centrifugal 
fibers in the nerve fiber laver. The presence 
of identifiable centrifugal cholinergic fibers 
has been sought without success, not only in 
the species in which their existence was first 
reported,® the rat, but also in a wide variety 
of species, including the rabbit and the mon- 
key. Caution must be exercised in the inter- 
pretation of these results as they are limited 
solely to the presence or absence of histo- 
chemically recognizable AChE in nerve 
fibers. They neither confirm nor deny the 
existence of the centrifugal nerve fibers re- 
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Fig. 6 (Laties and Nichols). Cen- 
tral retinal artery in optic nerve be- 
hind lamina cribosa is surrounded by 
nerve fibers (arrows) containing 
acetylcholinesterase. Squirrel mon- 
key (acetylcholinesterase, 240). 


cently reported by Honrubia and Elliot™ 
about which no evidence concerning AChE 
activity is available. 

With the current report of BuChE activ- 
ity in the sustentacular cell, it is possible to 
summarize our knowledge of the ChE’s of 
the retina as follows: The distribution of 
BuChE is very limited. In addition to the 
Muller cell, BuChE is prominently found in 
some horizontal cells of an occasional spe- 
cies, such as the pigeon or ground squirrel, 
In common laboratory animals, no BuChE 
or AChE activity is seen in the horizontal 
cell (see Nichols and Koelle, 1968, for 
greater detail). AChE is the dominant cho- 


Fig. 7 (Laties and Nichols). Ar- 
teriole in nerve fiber layer is devoid 
of innervation. Squirrel monkey 
(acetylcholinesterase, x 1800). 
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linesterase of the retina. It can consistently 
be found in every species so far studied: (1) 
in some ganglion cells, (2) in a large number 
of the amacrine cells, and (3) in a myriad of 
fibers in the inner plexiform layer (see Esila"? 
for review of species). In no species so 
far studied, including rat, cat, rabbit, and 
monkey, has any AChE activity been found 
in the optic herve with the important excep- 
tion of the cholinergic innervation to blood 
vessels (Fig. 6). As in the case of the adren- 
ergic innervation, staining compatible with 
cholinergic innervation is lacking after the 
vessels have entered the globe (Fig. 7) and 
thus, no pattern of AChE activity surround- 
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ing blood vessels can be discerned in the 
nerve fiber layer of the retina. | 


SUMMARY 


The susténtacular cell of the retina—the 
Müller cell—contains a nonspecific cholines- 
terase. This finding helps to explain several 
prior conflicting reports in which staining of 
these cells was.incomplete or in which dis- 
crimination of nonspecific cholinesterase from 
acetylcholinesterase was not performed. 

In addition, in our study there are several 
important negative results. No evidence of 
any type of cholinesterase activity was found 
in bipolar cells. Despite a thorough search, 
no indication of cholinesterase-containing 
centrifugal fibers was found. Lastly, there 
was no evidence of cholinesterase activity 
about any retinal blood vessel, making it un- 
likely that they have any cholinergic innerva- 
tion. 
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GLIAL NODULES OF THE INNER RETINA 


.¢ James P. Gantey, M.D., ann Barpara W. STREETEN, M.D. 


Syracuse, New York 


Discrete glial nodules of the retinal nerve 
-fiber layer are seldom seen either clinically or 
pathologically, but when encountered must 
arouse the suspicion of an underlying phako- 
matosis. The suggestion has been made that 
a positive diagnosis of tuberous sclerosis is 
_ justified by the finding of one small white 
retinal nodule in a patient with a family his- 
_ tory of the disease,’ or in the absence of a 
_ family history, one retinal tumor of the typi- 
~ cal mulberry type.? This typical tumor is de- 
_-seribed as an oval, well-defined avascular 
-growth in the nerve fiber layer, seldom more 
i: an one disk diameter in size, elevated less 
‘than: one diopter, with fine to relatively 
course cyst-like nodules over its surface. 
However, early lesions and those more pe- 
ripheral may not show this mulberry sur- 
face,*** making them indistinguishable from 
the retinal nodules in neurofibromatosis. Re- 
cent pathologic reports show how similar 
these phakomatous lesions are grossly and 
cytologically.** They appear to be astrocytic 
hamartomas in both diseases with no clear- 
cut differentiating features from each other 
or indeed from reactive gliosis of other 
causes. | 
A glial nodule of this type found in an eye 
enucleated for malignant melanoma of the 
choroid illustrates the diagnostic problem 
which such retinal lesions can present when 
_ the patient is not known to have a phakoma- 
tosis. A correct diagnosis is of possible im- 
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portance for the future medical care of this 
family. It is also of theoretical interest be- 
cause of the reported association of uveal 
melanoma with neurofibromatosis, as re- 
cently reviewed. 


CASE REPORT 


A 35-year-old Caucasian man noted progressive 
blurring of vision in the right eve for three months. 
There was no previous ocular history other than 
myopia, Ocular examination revealed a visual acuity 
of RE: 20/30 with —5.50 sph. Z =} .00 cyl. ax. 30, 
and LE: 20/20 with —8.50 sph. 2 —1.50 cyl. ax. 
172. In the ght fundus there was a large solid 
temporal retinal detachment with well-demarcated 
edges. Retina aver the mound had a mottled appear- 
ance with seaitered areas of pigment proliferation 
and cystic degeneration. The inferior temporal and 
contiguous inferior nasal quadrants showed a serous | 
retinal detachment which extended in folds up to the 
disk. Both papillae had oblique insertions of the optic 
nerve head. Tonometer tensions were RE: 5, and 
LE: 14 mm ne. The remainder of the examination 
was normal. 

The right eye was enucleated shortly thereafter 
because of suspected melanoma of the choroid. 
Complete physical examination during hospitaliza- 
tion and three months later showed no evidence of 
phakomatosis, nor was there any family history sug- 
gestive of this group of diseases. The patient is in 
good health at this writing, four years after enu- 
cleation.. <=) 

Pathology report—The globe measured 26 mm in 
all diameters. Transillumination showed an 8 mm 
defect centered over the nine o’clock meridian at the 
equator, The eye was opened horizontally. There was 
an obvious -choroidal tumor extending from 2 mm 
posterior fo the ora back to 4 mm from the macula. 
The inferior retina was detached up to the disk. 
The vitreous appeared healthy, filling the vitreous 
cavity when the eye was first opened, but became 


sitet’ 








Microscopically, “the cornea, iris and lens were 
normal, Ciliary muscle had a myopic configuration. 
On the temporal side was a moderate-sized cho- 
roidal melanoma showing a thin outer rim of mildly 
pigmented spindle A and B cells, and an unpig- 
mented center with many epithelioid cells and occa- 
sional mitoses, The tumor extended deeply into the 
scleral canal. of the long ciliary nerve on this side, 
merging with the nerve sheath. There was atrophy 
of the inner choroid i in this region, fibrous prolifer- 
ation between choroid and retina, and cystic degen- 
eration of adherent retina overlying the tumor. 
Away from the tumor the retina had a normal 
number af sePelion cells. The peripheral retina on 
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Fig. 1 (Ganley and Streeten). Whole eye with 
choroidal melanoma on the left. Arrow points to 
retinal glial nodule. 


both sides was thin with some gliosis and minimal 
Blessig cyst formation, as often seen im myopia. 
Several mm below the disk and about 8 mm out 
from it nasally was a 1.5 mm nodule in the nerve 
fiber layer (Fig. 1). Multiple sections showed that 
this very cellular nodule was rounded and quite 
well demarcated on all sides (Fig. 2). It was lim- 
ited externally by the ganglion cell layer, ie a vein 
passed under it at this level (Fig. 3). The nodule 
was i of glial cells of two ty f (Fig. 3 
and 4). The more common had rounded to oval, 
quite lar fe nucle: with occasional nucleal: and con- 
siderable cytoplasm. Those adjacent to the vein sent 
processes to the vein wall. In the outer rim of the 
nodule cells with smaller dense spindle nuclei were 
most common, These cells had long thick processes, 
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often oriented radially, with the innermost cells fre- 
quently sending a process to the internal limiting 
membrane. There were in all areas a mixture of 
cell types and intermediate forms. With PTAH 
stain the thick fibers were seen to contain many fi- 
ner fibrils, and the cytoplasm of the larger cells 
showed long thin filaments. Four 


mitoses were 
ane 7 the nodule, in s ee only by 


ie cee yee ae ad ie ie he ae 
rin, or evidence of any process which might reason- 
ably lead to a nodular Da of glial cells of 
this size in the nerve fiber layer. The retina was 
detached well beyond the mass and the vitreous was 
detached up to the equator with no sign of abnor- 
mal adherence to this area. One other mitosis was 
seen in the retina adjacent to the melanoma, in a 
small nodule of glial cells under the internal limit- 
ing membrane (Fig. 4—hottem). The disk showed a 
myopic deformity and a proliferation of glial cells 
nasally, pushing retina aside. No increase in gan- 
glon cells was noted in the uvea. The ciliary nerves 
appeared large but measured within the same range 
as those in two other eyes from young people. Sev- 
eral large ganglion cells were seen in these nerves 
close to and within the sclera on the nasal side. 


DISCUSSION 

Van der Hoeve, in 1923, coined the term 
phakomatosis for the syndromes of tuberous 
sclerosis and neurofibromatosis because of 
the presence in both diseases of small spots 
of abnormal histology in many tissues, im- 
cluding the nodular ghal proliferations seen 
in the retina. These glial nodules were subse- 
quently classified as hamartomas,’ in keeping 
with the developmental concept of the parent 
diseases. With McLean’s report? of a retinal 
astrocystoma in 1937, it appeared that simi- 
lar glial proliferations could occur in the ab- 





Fig. 2 


(Ganley and Streeten). Edge of glial nodule in nerve fiber layer (x 100). 
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Fig. 3 (Ganley and Streeten). 
Center of glial nodule as vein passes 
under it (x440). 


sence of a phakomatosis, and about half of 
the subsequently reported cases of retinal as- 
trocytoma have had no evidence of phakoma- 
tosis. Retinal astrocytomas of all types are 
still generally regarded as hamartomatous, 
although objections have been raised to this 
concept.® 

In the retina these glial proliferations 
arise preferentially in the nerve fiber layer, 
and enlarge by displacing the normal retinal 
architecture. They seem to have a range of 
growth potential intermediate between nor- 
mal cellular proliferation and true malig- 
nancy. The papillary and peripapillary tu- 
mors have been known to extend through the 
lamina cribrosa. Those showing active 
growth have some similarity in behavior to 
grade one astrocytoma of the brain. 

The smaller, usually more peripheral nod- 
ules, have not been extensively described 
histologically. They show a random prolifer- 
ation of well-differentiated astrocytes with- 
out discrete bundles, and usually do not have 
the calcification, cystic degeneration or gang- 
loform cells seen in the larger tumor mas- 
ses, The astrocytes of which they are com- 
posed appear with routine staining to be a 
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mixture of bipolar cells with oval nuclei sim- 
ilar to those glial cells of the nerve fiber 
layer which have been called lemmocytes,!°! 
and more branching fibrous glia like those 
characteristically associated with vessels.™ It 
is not clear whether there is any fundamental 
difference between these two astrocytic types 
since there are said to be transitional forms 
in the normal retina, and their cytologic dif- 
ferences tend to disappear in reactive gliosis.™ 

In trying to determine whether the glial 
proliferation in the present case falls into the 
category of astrocytic hamartoma or reactive 
ghosis to some unknown local stimulus, it 
must be admitted that there are no clear 
criteria for making the distinction. Both con- 
ditions involve the same types of glial cells 
have been described. The general appearance 
of the main nodule here as a discrete bean- 
shaped mass partially elevated above the reti- 
nal surface is similar to many peripheral ha- 
martomas pictured in the literature.*° +? In 
comparing this lesion with a number of reti- 
nas showing reactive gliosis limited to the 
nerve fiber layer, we were struck by the 
small number of cells involved in the usual 
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gliosis, and the tendency for two primary 
patterns. The commonest was a simple in- 
crease in horizontally arranged apparently 
bipolar cells or lemmocytes, an isomorphic 
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Fig. 4 (Ganley and Streeten). Mitoses in retinal 
nerve fiber layer. Top left: At anterior end of main 
glial nodule. Top right: In outer rim. Bottom: In 
small glial nodule adjacent to tumor (all x950). 


gliosis consecutive possibly to a chronic pro- 
cess of neuronal degeneration. The second 
was a proliferation mainly of plump ląrger 
astrocytic nuclei, as seen in more acute con- 
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ditions, especially associated with edema. 
Some small focal glioses were seen, but no 
discrete nodules, and a prominent mixture of 
_two cell types was unusual. On both counts 
of cell type and growth pattern the nodule in 
the present case may be said to resemble ha- 
-martoma more than reactive gliosis. 

The centering of the nodule over a vein is 
of particular interest. Hamartomatous pro- 
liferations are usually said to have no rela- 
tion to vessels, but Koch and Walsh? re- 
ported a case of tuberous sclerosis in which 
small nodules were “strung along the retinal 
veins like pearls,” and similar relation of 
small lesions to vessels may be seen in other 
published photographs." It is possible that 
there is some predilection of hamartomatous 
“processes for perivascular sites. 
= The significance of mitoses in this retina 
is another interesting question. In neuropa- 
thology it has long been held that glial mi- 
toses are only seen in tumors and that cell 
division occurs amitotically in reactive 
gliosis.* Such a view does not seem conso- 
nant with modern knowledge of cell division 
in humans. Mitoses of nonmalignant astro- 
cytes have been recorded from tissue culture 
studies in a few other mammals.** The ques- 
tion does not seem to have been considered 
in recent ophthalmic literature. It would be 
most unusual, however, to find mitoses in a 
reactive retinal gliosis of this relatively mod- 
est nature. They are generally found 
sparsely in glial hamartomas. 

It is clear that a purely cytologic diagnosis 
is hampered by the persistence of fundamen- 
tal questions about cell behavior in reactive 
gliosis and the tumorous proliferations. 
However, the diagnosis of glial hamartoma 
seems warranted in this case because the 
form, cell pattern, and mitotic activity 
closely resemble that seen in phakomatoses, 
and would be otherwise unexplainable. This 
is the first time such a retinal lesion has been 
reported in association with a choroidal mel- 
anoma. Such an occurrence might be ex- 
pected since at least one of the phakoma- 
toses, neurofibromatosis, has an increased in- 
cideħce of melanoma,® and hamartomatous 
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accumulations of uveal ganglion cells have 
been noted in a number of younger patients 
with choroidal melanoma.*¢ 


SUMMARY 

The first reported association of choroidal 
melanoma with a retinal hamartoma is de- 
scribed. Cytologic characteristics of this nod- 
ule resembled those seen in the phakoma- 
toses, and are compared with the more com- 
mon retinal glioses. Lack of precise cytologic 
distinctions prevents the diagnosis of a spe- 
cific phakomatosis, but the evidence suggests 
that such a process may be present. 
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ELECTRORETINOGRAPHIC STUDY OF THE ROD-CONE BREAK IN 
THE DARK ADAPTATION CURVE IN MAN 


Jean-Rear Brunette, M.D. 
Montreal, Canada 


Many studies on humans have been pub- 
lished comparing psychophysic and electro- 
retinographic (ERG) adaption to dark. In 
both cases, there is evidence of a break com- 
monly called “alpha point”; such a break 
occurs when the subject has first been ex- 
posed to an adequate previous bleaching. 
Jayle has summarized this problem extremely 
well. In these publications dealing with the 
electroretinographic response, it is generally 
the B-wave amplitude or occasionally the 
A-wave which serve as response criteria. As 
a rule, high-intensity stimuli, such as those 
produced by xenon flash tubes, are used in 
clinical electroretinography. Under such ex- 
perimental conditions, four main components 
have been defined, two of which are negative, 
A-1 and A-2 and two are positive, B-1 and 
B-2. The first waves in each of these groups 
have often been paired to form two systems: 
the first, the A-1 B-1 system, expressing 
cone or photopic activity, the second, the A- 
2 B-2 system, expressing rod or scotopic ac- 
tivity. These two systems would operate at 
different time latencies, that of the rods be- 
ing longer than that of the cones. 

The time constant of cone pigment re- 
generation in the dark is more rapid than that 
of rod pigment. In psychophysical dark 
adaptation curves, the horizontal portion of 
the cone branch is broken by the late rise of 
the rod branch. This determines the presence 
of the break, or alpha point. Since under 
these conditions, we are dealing with a post- 
ganglionic coded message, it is generally be- 
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lieved that at all times there should be only 
one of the two functions in activity, either 
that of cones, or that of rods. 

The purpose of this work is to study the 
activity of the four main components that 
are usually described in the clinical ERG at 
the approximate time of appearance of the 
psychophysical alpha point. More exactly, it 
is to verify the activity of the photopic com- 
ponents A-1 B-1 in relation with that of the 
scotopic components A-2 B-2. 


MATERIAL AND METHOD 


The identification of the different com- 
ponents and the methods of measurement 
have previously been published.** The gen- 
eral morphology, the values of implicit times 
and amplitudes correspond with the data 
described by authors working under similar 
conditions in other clinical laboratories. 
Method of measurement is shown in Figure 
1. 

The recording equipment used has also pre- 
viously been described; it consists basically 
of Tektronix 564 oscilloscopes and RM-122 
preamplifiers.* The time constant of the sys- 
tem is 0.8 second, and the high-frequency 
filter is set at 250 cycles. A Grass PS-2 pho- 
tostimulator is placed at a one-meter distance 
from the eye. Potentials are recorded be- 
tween a Ruedemann corneal electrode and a 
frontal neutral electrode. All documentation 
is photographic and 1 em corresponds to 100 
uv and 10 msec. 

We have selected 124 dark adaptation 
curves resulting from the study of 60 subjects 
and totalling more than 2300 ERG docu- 
ments. A certain number of examinations 
have been eliminated because of irregular 
tracings due to lack of cooperation, All sub- 
jects were considered normal after an oph- 
thalmic examination, and their ERG tracings 
were in accordance with our laboratory stan- 
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© dards. These normal subjects were divided 
in two groups. 

Group 1-~-The first group consisted of 58 

subjects. The pupils were dilated by three 
cyclopentholate instillations, and the subjects 
were kept for 30 minutes in the constant 
background lighting of the waiting room. No 
_ effort was made to obtain uniform dilations 
in this group. Bleaching was effected through 
a 100-watt bulb at one meter for variable 
lengths of time according to protocol. Final- 
ly, the ERGs were recorded at minute inter- 
vals during the dark adaptation period for at 
~ least 16 minutes. 
Group 2—For the second group—two 
medical students who volunteered for the ex- 
_periments—the protocol conditions were 
much more rigorous. The cyclopentholate 
—instillations were continued until complete 
dilatation in a constant dim background 
lighting. Wearing dark-red glasses, the sub- 
jects were then transferred to the examina- 
tion room where the electrodes were put in 
place under the same lighting conditions. 
This new adaptation lasted three minutes. 
The end of this period marked the basic con- 
ditions under which the periods of true 
bleaching were to start. The ERGs were re- 
corded at minute intervals for 24 minutes. 


RESULTS 
Group 1—-The purpose of the extensive 
study undertaken with Group 1 was to ana- 
lyze the constancy of the alpha-point ap- 





o Fig. 1 (Brunette). Simultaneous ERGA of both 
eyes of a normal subject and method of measure- 
ment. 

+ 


DARK ADAPTATION CURVE IN MAN 1105 


WLV bı 
400 3 b2 
ra 
Z 
/ 
/ 
300 of 
/ 
/ 
Æ 
of 
! 
ri 
200 p= 02 
ie z “7 a8 7 


sP 
100 a 
ZB S 
OO 

Ò 
p eai 
KA a bi 
: 0o a2 


O 2 4 6 8 10 1214 16 min. 


Fig. 2 (Brunette). Dark adaptation curves of six 
subjects in Group 1 bleached for five minutes. A 
rod-cone break is seen present at the eighth minute 
of dark adaptation for all four main components: 
A-I, A-2, B-]l and B-2. Mean and standard devia- 
tions are given in Table 1. Amplitudes are given in 
microvolts. 


pearance in a normal population. Because of 
the many inherent difficulties with this type 
of examination, such as unstable fixation, 
partial closing of eyelids, involuntary move- 
ments, etc., the following method of evalu- 
tion was adopted. After recording the ampli- 
tudes of the various components, a mean 
curve was traced through these points. When 
there was absolute evidence of its presence, 
the alpha-point was evaluated as .* (see the 
curves illustrated in Figs. 1 and 2, as ex- 
amples). When the alpha point was less evi- 
dent but definitely present, as established by 
comparison of both eyes is one subject, and 
coincided precisely with that of the other 


components, it was evaluated as + (see the 


curves illustrated in Figs. 3-B and 3-C, as 
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Fig. 3 (Brunette). Dark adaptation curves of the four major components of subject 1 of Group 2 for 
bleaching of 0, two and one-half, and five minutes. 


examples). All others were recorded as 0. 111 eyes. In 78 eyes, the alpha point is de- 
However, this does not imply that the breaks finitely present for the four components, A- 
were absent, but only that the records took 1, A-2, B-1 and B-2, that is Group 1, 2 and 
the form of a sigmoid curve, the peak of 3 of Table 1. If the instances where the alpha 
which was rather difficult to evaluate. point is present at least on the recovery 
Table 1 gives the investigation results for curves for both B waves are included, the in- 


TABLE 1 
EVALUATION OF PRESENCE OF THE ROD-CONE BREAK IN GROUP 1 
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Group Break Evaluation 
Reference ma No, Eyes Fo 
No, A-1 A-2 B-1 B-2 
+ + + 4 ó 
M e a of. 
3 a + E 
: & 2 = 16 78 10% | 
3 + + + + 13 92.5% 
i + + nt | 
0 0 i d 9 ia 
5 0 0 + -+ 16 = 
6 0 0 0 0 8 7.2% 
Total 111 
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TABLE 2 
MEAN TIME OF APPEARANCE OF ROD-CONE 
BREAK IN SUBJECTS OF GROUP Í FOR 
THREE BLEACHING PERIODS 


© eidence reaches 92.5%. Spread of the curve 
- is proportional to the gain of amplitude: A 
“larger gain gives a more extensive curve 
_ spread, allowing therefore an easier identi- 
_ fication of the break. This explains the larger 
. number of zero ratings for A waves than for 





Maani nh fee AAA RAH Ri aana aam aaa DMR aaia raia ma 


Bleach Time 
(in minutes) 





Break Time 


ne. No. Eyes 
{in minutes) 


-B waves. ae 7 - 
_ We know that the time of appearance of 3 a 
-the alpha point in the psychophysical adapta- 3 He : 


tion curves is related to the duration of the 
bleaching prior to the recording session. A 


~ longer bleaching delays the appearance of ponents, A-1, A-2, B-1, B-2. The flashes 


the alpha point in the curve. For this reason, 
the subjects of Group 1 were submitted to 
variable bleaching periods in order to study 
under this aspect the ERG break. Most of 
= the subjects in Group 1 were exposed to 
bleaching lights for two- three-, and five- 
= minute periods. The longer the bleaching, the 
longer the delay before the appearance of the 
alpha point for the four main components. 
The mean times of appearance of the break 
was as follows (Table 2): Five and one-half 
minutes after two minutes and 12 seconds of 
bleaching ; six minutes after 12 seconds after 
three minutes of bleaching; and seven min- 
utes and six seconds after a five-minute 
bleaching. Within the limits allowed by our 
protocol, there is no doubt that the break ap- 
pears at the same time for the four main com- 





were delivered every minute on the basis of 
fixation and base-line stability at the appro- 
priate time, but not in an automatic fashion, — 
in order to record an accurate response on 
the oscilloscope screen. The mean data on 
six subjects after a five-minute bleaching 
period are given as example in Figure 1 and 
in Table 3. 

Group 2—-The two volunteers in group 2 
were subjected to 13 adaptation periods last- 
ing 24 minutes. For this part of the experi- 
ment, our aim was to eliminate as much as 
possible all contingencies for error in order 
to evaluate with accuracy the correlation be- 
tween the duration of bleachings and the time 
of appearance of the alpha point. This im- 
plied a certain number of repeated exam- 
inations of the same subjects. 


TABLE 3 


MEAN AND STANDARD DEVIATIONS OF THE FOUR MAIN COMPONENTS AT MINUTE 
INTERVALS DURING DARK ADAPTATION IN SIX EYES* 


Imerina 











(mean s.d.) (mean tsd.) 


Minutes A-1 A-2 
A Pt (mean +s.d.) (mean +s.d.} 

l 75 16.4 60 

2 98.3 34.7 88.3 
3 100 31.i 78.3 
4 100 34 96.6 
5 108.3 30.4 100.8 
6 115 35.4 111.6 
7 115.8 28.8 115.8 
8 118.3 34.3 121.6 
9 152.5 22 151.6 
10 153.3 29.2 153.3 
11 173.3 20.6 179.1 
14 175 46.2 187.5 
16 184.1 61.6 183.3 


* Curves are shown in Figure 2. 
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16.7 175.8 66.3 44 28.8 
32.9 190 77.5 72 25.8 
25.6 212,5 69.5 86.2 30.3 
30.6 216.6 62.1 86 36.4 
28 226.6 58.8 95 37.6 
27.1 248 70.8 123.3 45.1 
28.5 248.3 79.6 123.3 58.7 
29 286.6 100.7 195 94.8 
19.1 321.6 88.1 245.8 85.3 
34.8 331.6 101.8 262.5 106.1 
26.5 359.1 92.5 300.8 110.9 
38.8 404.1 96 367.5 123.4 
54.1 411.6 132.8 399.1 152.7 





© VOL. 71, NO. 5 









Aae e A ee ee ed 





AINT e ee e o m 


t i 
H i 
, 

t 2% min. fight preadaptation 








Big. 5 (Brunette). These curves have been re- 
< drawn from Figure 2 and time base spread out. 
‘Time relationships for the appearance of the break 
are shown by vertical hatched lines for light pre- 
adaptations of two and one-half minutes. 


_ two B-waves are recorded. The morphology 
. of the ERGs reported in this study is, in all 
~ respects, that described by many authors.>®-12 
The precise issue is as follows: Is it possible, 
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with such a technique, by amplitude mea- 
surements, to evaluate the photopic and the 
scotopic retinal functions, and, especially, is 
it possible to differentiate one from the other 
on the basis of the two wave systems, A-1 
B-1, and A-2 B-2, each one operating in- 
dependently at different latencies? 

We must remember that, according to the 
results, there is a break in the dark adapta~ 
tion curve for each of the four components, 


A-1, A-2, B-l and B-2. Its appearance is- o 


constant after bleaching. It has not been re > 
tained as present in a certain number of 
cases because the peak is sometimes 
smooth,’ as in psychophysical curves, and 
also because it is less obvious when the am- 
plitude gain during the dark adaptation pro- 
cess is rather slight, as for the A-waves. 
This break is simultaneous for all four 
components. We must remember that the 
stimuli were delivered at one-minute inter- 
vals. Without exception, the break is recorded 
for the four components, at the same minute 
interval predetermined by the protocol. The 
deviations that have been recorded occasion- 
ally are due to fluctuation of the baseline 
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Fig. 7 (Brunette). Psychophysical dark adaptation curves redrawn from Jayle.’ Curves for 240, 120, and 


60 seconds of bleaching show a break. 


which sometimes delayed the onset of the 
stimulus. No significant statistical variation 
has been found suggesting the possibility 
that the peak would not be simultaneous for 
the four main components. 

The mean time of appearance for the 
ERG breaks is of the same magnitude as 
that for psychophysical breaks. The varia- 
tions also depend on the duration of the 
bleaching, and show the same trend and the 
same magnitude. Psychophysical curves, 
modified from Jayle,* are shown in Figure 6. 
These have been juxtaposed and selected to 
emphasize their similarity with our tracings. 
For all these reasons, we think that our as- 
sertion to the effect that the ERG break re- 
ported here for the four main components 
represents the same phenomenon as the one 
observed in psychophysical curves is well 
supported. 

The ERG records both rod and cone activ- 


ities. If the A-1 B-1 system actually repre- 
sents cone activity, unmodified by other fac- 
tors, we should expect, the cone-regeneration 
curve being more rapid than that of the rods,** 
a rapid tapering toward horizontal instead 
of an upward trend till the end of the 24- 
minute period. We should also expect a slow 
and regular rise in the amplitude of A-2 B-2, 
if these components were typical of the rod 
activity, until the end of the 24-minute pe- 
riod. The intersection of these two regular 
curves should account for the broken psy- 
chophysical curve, the latter being the retinal 
message after coding by the ganglion cell. 
Two series of smooth curves should be ob- 
served in the electroretinographic curves and 
not cone and rod curves broken by a break 
corresponding to the psychophysical break. 
In fact, the psychophysical curve seems to 
represent at all times only one of the two ret- 
inal activities: that of the cones or that of the 


* 


* 


ee, 
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rods. In a remarkable work, Gouras!® has 
demonstrated the competition between these 
two types of receptors, for the ganglion cell 
layer. Under experimental conditions like 
the one we have used, it is more probable 
_ that the global ERG represents the summa- 


tion of cone and rod activities before gan- 


~~ glion cell coding. This is all the more possi- 
ble because the stimuli used are evidently su- 
praliminal. Our results furthermore suggest 
that the cone and rod activities are expressed 
simultaneously in the wave form, the ampli- 
tude of no one component in particular being 
truly independent from the other. It is truly 


_. temarkable, and this should be recalled at 


this moment of the discussion, that in an iso- 
retina in which no rhodopsin regenera- 
tion took place, Baumann and Scheibner" 
= should have recorded recovery curves in 

which | a break similar to ours is found. 

Whether the decay rate of meta-rhodopsin 
or another yet unidentified factor’ is re- 
sponsible or, even at that, that retinal level at 
which they direct their effect is not within 
the scope of this presentation. 

To the above we could add a possibility 
that has already been raised: There might be 
in fact only one A-wave, split in two by a 
potential originating outside the receptors 
= and possibly belonging to the E-wave sys- 

tem.*?*?° Buckser!® has arrived at approxi- 
mately the same conclusion in a study on the 
multiple peaks of the B-wave. 

Although we know that the activities of 
both cones and rods are included in the 
global ERG as recorded clinically, are we 
still justified in assigning a photopic func- 


© tion to the A-1 B-1 system and a scotopic 


function to the A-2 B-2 system? Can we ac- 
tually identify by this method, two systems 
of waves. It rather appears that we cannot 
attempt to evaluate, with some degree of ac- 
curacy, the function of any particular type 
of receptor by merely measuring the ampli- 
tude of the various components, using in- 
tense white stimuli. 

The author fully endorses Buckser’s® con- 
clusion: “. . . The only parameter not af- 


+ 
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fected by other waves in the ERG is proba- 
bly the A-wave latency. Thus, the author 
would like to caution investigators from 
drawing any theoretical or structural inter- 
pretations based upon the amplitude or peak 
latency of any of the ERG parameters at the 
present.” 


SUMMARY 


Prior bleaching determines the appearance 
of a break in the electroretinographic dark- 
adaptation recovery curves. This break is 
present simultaneously in the curves of the 
four major components, A-1, A-2, B-1, and 
B-2. Its time of appearance, depending on 
the intensity of the bleach, is similar to that 
of the alpha point in psychophysical curves. 

The global ERG, as recorded under usual 
clinical conditions by the use of xenon flash 
tubes, actually represents the summation of 
the response from the cones and rods. Al- 
though rod and cone activities are recorded, 
their potentials are summated and cannot be 
differentiated one from another. Under such 
clinical recording conditions, the value of 
cone and rod activity evaluation through the 
simple amplitude measurements of the so- 
called photopic components, A-1 and B-1, 
and scotopic components, A-2 and B-2, are 
questioned. 
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OPHTHALMIC MINIATURE 


The English word “blue” and the German “blau” descent from a 
word that meant black. The Chinese hi-u-an, which now means sky-blue, 
formerly meant black, The word “nil,” which now in Persian and Arabic 
means blue, is derived from the name “Nile,” that is, the “black river,” 
of which same word the Latin “niger” is a form. 


Richard Maurice Bucke, M.D. 
Cosmic Consciousness 


New York, Dutton, 1969 (1st edition, Iness & Sons, 1901) 


* 





ERG DARK ADAPTATION IN THE UNANESTHETIZED RABBIT 
G. W. Cis, M.D., anp H. M. Burtan, M.D 


lowa City, Lowa 


The amplitude of the rabbit scotopic elec- 
troretinogram ( ERG) is notoriously labile 
both in day-to-day variations in the same ani- 
= malt as well as in the wide range seen in nor- 
mal controls. This seriously impairs the rab- 
bit’s usefulness as a model in long-term ex- 
periments. Part of the reason for this diffi- 
< culty appears to lie in the traditional methods 
© of obtaining and assessing adaptation prepa- 
~ ratory to performing the ERG—specifically, 
: -In the amount of light pre-adaptation and the 
: subsequent length of dark adaptation which 
_ the animal undergoes. Full dark adaptation 
is thought to have been reached when b-wave 
amplitude fails to increase materially with 
further time in the dark. It is the lack of 
firm knowledge regarding the length of time 
necessary for dark adaptation in the rabbit 
that prompted this investigation. 

The degree of exposure to light prior to 
dark adaptation has been shown to have a 
significant effect on the length of time neces- 
_ sary to reach full dark adaptation.** Elenius? 
measured the ERG amplitude in anesthe- 
- tized rabbits after four hours in the dark 
< without light pre-adaptation, (8000 Lux for 
+30, 10, three, and one minutes), and 
followed the subsequent increase in ERG 
amplitude until the value of 100%, total dark 
adaptation for that animal, was reached. He 
-found that at one minute and three minutes 
_of light pre-adaptation the animal took 90 to 
-100 minutes to return to the 100% level. 
With 30 minutes of light pre-adaptation this 
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was stretched out to three to four hours, and 
with 10 minutes, to three hours. 

In long-term ERG studies it is of value 
not to have to use systemic anesthesia. How- 
ever, the amount of light actually entering 
the eye of an unanesthetized animal during 
light pre-adaptation is difficult to control. 
Therefore, we wished to determine the ac- 
tual dark adaptation time of nonanesthetized, 
non-light pre-adapted rabbits. 


EXPERIMENTAL CONDITIONS 


Animals used were six California females 
weighing between 4 and 5 kg. Each was 
placed in a restraining harness inside a cop- 
per-shielded room and silver grounding elec- 
trodes were clipped to each ear.* A mechani- 
cal shutter was used, the motor of which 
came from a Grass model IT-D encephalo- 
graph pen writer. This was activated by a 
Grass Model S-4 functional stimulator to 
provide an approximately square light stimu- 
lus 100 msec in duration twice per second. 
The shutter was located between the light 
source and one end of a 14-inch random fiber 
optic which ran into the shielded room. The 
other end of the fiber optic was fitted flush 
into a 34-inch hole in the center of a 12-mm 
corneal contact lens. With maximal pupillary 
dilatation, using 1% tropicamide ( Mydria- 
cyl) and the fiber optic-contact lens fitted di- 
rectly onto the cornea, an artificial pupil 5.5 
mm in diameter was created. The amount of 
stimulus light as measured at the corneal 
surface was about 80 foot lamberts. 

The corneal contact electrode consisted of 
a 1.5-mm band of platinum fitted flush with 
the inner surface of the contact lens running 
around the artificial pupil. The indifferent 
electrode, also of platinum, was fitted onto 
the outside of the contact lens providing con- 
tact with the rabbit’s palpebral conjunctiva. 


A separate pinhole in the lens was connected - 


to tubing to provide low suction on the prin- 
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Fig. 1 (Cibis and Burian). Plot of b-wave amplitude time in the dark for each of six rabbits. The ex- 
periments were done without light pre-adaptation or systemic anesthesia and show that there is a steady rise 
in b-wave amplitude which reaches a plateau of its dark adaptation curve. Each point on a curve represents 


an average of 20 consecutive ERGs, 


ciple of the Henke’s suction lens. The fiber 
optic was supported so as to avoid any drag 
or strain on the eye. Proparacaine HCl 
0.5% (Ophthetic), was used as topical anes- 
thesia. Insertion of the lens and all other 
preparations were done in normal room 
light. Lights were then turned out in the 
shielded room and stimulation and recording 
begun. 

Recording equipment consisted of an AC 
pre-amplifier Grass model P5-B. Voltage 
gain used was 28,000 x input. The pre-am- 
plifier was connected to a Tectronix 565 os- 
cilloscope for visual monitoring of the ERG 
and to a CAT biological digital computer of 


average transients. The computer averaged 
20 consecutive ERGs, writeout being on an 
X-Y plotter. The entire system was stan- 
dardized prior to each test. 
RESULTS 
Figure 1 shows the results of each of the 
six tests and depicts the height of the b-wave 
versus time in the dark for each animal. Of 
course, the maximum height of the b-wave is 
different for each animal. However, the time 
after the beginning of dark adaptation at- 
which each animal’s b-wave amplitude 
reaches a plateau is approximately the same. 
This occurs at 70 to 90 minutes. BY two 
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-= hours, it is obvious that each animal is well 
_onto the plateau of its dark adaptation curve. 
"All figures were obtained without the use of 
_ light pre-adaptation or systemic anesthesia. 
_ The latter, accounting for the lack of a per- 
-fectly smooth curve in all cases. Each point 
. On a curve represents an average of 20 con- 
= secutive ERGs. 


DISCUSSION 


_ Whenever experiments are contemplated 
in which the amplitude of the ERG compo- 
< nent waves are used as a criterion, it is es- 
- sential that a steady state be achieved in the 
_ experimental animal to allow comparative 
- figures. One must therefore avoid taking 
ERGs during the period of dark adaptation 
< when. the amplitudes are still rising. This is 
_ generally attempted by standardized light 
_ pre-adaptation so as to bring all eyes to the 
“same initial level of sensitivity." However, 
in unanesthetized animals the exact amount 
of adapting light entering the eye is actually 
difficult to control because of eye movements 
_and the like. It would appear, therefore, that 
-it might be preferable to employ a technique 
in which it is guaranteed that the eye has 
_ reached an approximate steady state with re- 
gard to dark adaptation. Our results show 
-that for rabbits taken out of room light this 
a cur sat 70 to 90 minutes. 
‘Ati is of interest to note that our curves on 
rabbits taken directly from room light com- 
pare very closely to those obtained by Elen- 
ius* on rabbits which had had one and three 
minutes of light pre-adaptation at 8000 Lux. 
Nonetheless, we realize of ‘course that the 
plateau of the dark adaptation curve is 
reached at different times from the begin- 
ning of dark adaptation in accordance with 
the history of the eye prior to the onset of 
dark adaptation. It is, therefore, clearly in- 
adequate to proceed without light pre-adap- 
tation and expect the ERGs obtained after 
five or 10 minutes to be comparable in differ- 
“ent. experimental subjects or in the same 
$ bject on successive examinations. 

On the other hand, light pre-adaptation 
does not guarantee an equalization of the 
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eyes of different animals because of eye 
movements, pupillary diameter and the like. 
Therefore, even if a dark adaptation curve 
were worked out for any given level of light 
pre-adaptation, there is no certain way of 
knowing whether the plateau has been 
reached. Since this is especially true for un- 
anesthetized animals, as already pointed out, 
it would appear that for conditions such as 
used in our experiments the most reliable 
procedure would be to dark adapt the animal 
for two hours without any light pre-adapta- 
tion and then run the ERG. We have done 
this, and as expected, found that there was 
no further significant rise in ERG ampli- 
tudes. 


SUMMARY 


Dark adaptation was tested by ERG am- 
plitude in six unanesthetized rabbits who had 
received no light pre-adaptation. It was 
found that the electrophysiologic dark adap- 
tation curve reached a plateau after approxi- 
mately 90 minutes. It is recommended that if 
ERG tests are run in unanesthetized rabbits, 
these be done without light pre-adaptation and 
taken after a two-hour dark adaptation pe- 
riod. 
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SEMANTIC AND HISTORIC CONSIDERATIONS OF THE WORD 
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Hippus is a queer old word and a catchy 
one. It has been around a long time and 
refers to a restless mobility of the pupil—a 
tendency for the pupil size to fluctuate when 
you expect it to be stable. The word is un- 
doubtedly related to the Greek hippos (a 
horse), and one is tempted to assume that it 
is an allusion to some jogging equestrian 
motion. 

The word hippus did not always refer to 
pupillary movement; to Hippocrates it ap- 
parently meant nystagmus. Although the 
word cannot be found in the true Hippo- 
cratic writings, Galen? uses it at least three 
times and clearly attributes it to Hippoc- 
rates: 

Hippos is a congenital condition in which the 
eyes are in a constant state of restless motion. 
_. . Hippocrates named this condition hippos. It 
is a malady of the muscles which surround the 
base of the globe and holds the eye in its place” 
_.. it is similar to an eye disease... which is 
called hippos, in which it is not possible to keep 
the eyes still for a moment . . . they are forever 
oscillating back and forth with a trembling 
movement? . .. they are unstable, much like those 


who have the so-called hippos and are not able 
to keep them quiet.’ 


Hirschberg. seems to have assumed that 
Hippocrates invented the medical use of the 
word hippos, using some rational process 
comprehensible to us today. He suggested 
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that the word was chosen because “some 
horses’ legs are always in motion.” It seems 
to us, however, that this is just another guess 
as rash as our own. It is even conceivable 
that the word hippos in Hippocratic medi- 
cine was semantically unrelated to the Greek 
word for horse and just sounded like it. 
There are, of course, similar situations in 
English (e.g., reign, rain, rein, or vane, vein, 
vain). Hirschberg® also says that it has been 
suggested that the medical word hippos 1s 
derived from ipos, meaning a press or a 
mousetrap: he then cavalierly dismisses this 
notion as “a particularly unfortunate piece 
of guesswork.” Although little is known of 
the origin of the medical use of the word 
hippos, we are inclined to accept Hirsch- 
berg’s assumption that it came into use be- 
cause it is the Greek word for horse. Just 
what the connection was between horses and 
eyes is not known.” 

Having noted that the ancient Greeks had 
one word meaning both horse and a disease 
of the eyes, it is astonishing to find that in 
ancient Chinese a similar situation existed. 
The Chinese word for horse is mă (see Figs. 
1 and 2 for written form). Yet the diction- 
ary, Shuo Wen Chieh Tzu, dating from 
the end of the first century A.D., lists a 
word, ma, which is defined as “an affliction 
of the eyes.” Not only is this word phonolog- 
ically similar to the word for horse, but in its 
written form it includes the graph for horse 


wmm aamen NN Em ER 


* Pliny (Ist century A.D.) mentions that Phil- 
archus, in his travels, saw a patient with a double 
pupil in one eye and “the image of a horse” in the 
other. Mackensie® (1857) suggests that Philarchus 
had used the word hippos in the Hippocratic sense 
of nystagmus, and was not implying an unusual dis- 
tortion of the iris in the shape of a horse. 
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(Pig. 1). This relationship between eye dis- 


a ease and horses in Chinese is remarkably 


similar to the situation in Greek, but unfor- 
tunately, the semantic connection is as in- 
" scrutable in one language as in the other. 
‘There is also no evidence to suggest that the 
n eye-horse relationship i is derived from 
-the Chinese, or vice versa, and a search for 
aios evye-horse cognacy in various unre- 
lated language groups has proved unfruitful. 
“hippocratic’ meaning of the word 
= hippos (i.e. ny stagmus) persisted as long as 
Galen’s writings dominated medical knowl- 
edge and it was still being used as late as 
| 1768.8 In the 16th century, however, Am- 
: s Paré and Bartisch, the ophthalmic 
surgeon, both used the word hippus to refer 
= toa twitching of the eyelids. Paré used the 
~ words hippus, equus, and nictatio (blinking) 
interchangeably.” Bartisch’® (Fig. 3) says: 
Firstly, there is a blinking, w inking, flutter- 
mg, and tremb ling of the eyelids, which is in- 
herited, congenital, and present from childhood, 
which was called by the ancients hippos in Greek 


and equus or instabilitas palpebrarum in Latin. 
There is no known medical cure. 


The word hippus has always referred to a 
» Jerky or oscillating ocular movement, first of 
~ the eye itself, then of the eyelids, and finally, 


— eye disease (ma) 











— pathological condition 
& — horse (ma) 
wy 
Fig. 1 ` Thompson, Franceschetti, and 
Thompson). The Chinese character (a) meaning a 


disease of - eyes consists of two parts (b and c). 
The radical (b) conveys the idea that the character 
(aĵ means a pathologic condition of some kind. 
The graph (c) is the word for horse. 
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— eye (209 millenium B.C.) 
— horse (22d millenium B.C.) 
— horse (is! millenium B.C.) 


— eye (modern) 


— horse (modern) 





Fig. 2 r Thompson, Franceschetti, and 
Thompson). The Chinese characters, ancient and 
modern (3rd ii B.C. to present), for eye and 
horse. It is interesting to note that the element sig- 
nifying eye forms a large part of the graph mean- 
ing horse. 


of the iris, but this last meaning of the word 
did not appear until the 18th century. After 
meaning nystagmus for 1500-2000 years, it 
suddenly came to mean an instability of the 
pupils. The blepharospasm meaning was a 
transient 16th century digression. 

The pupillary meaning of hippus was pop- 
ularized by Haller? (1746), who found 
the word used in this way by David Mauc- 
hart of Tubingen. Mauchart,* in his disser- 
tation on corneal ulceration (1742), said: 

Sometimes the ulcer (argemon) burrows 
deeper, separating the iris from the internal! 


circle of the cornea, thus inducing hippus, Le, 
a pulsating, twitching movement of the iris. 


(1745), he 


And in his treatise on mydriasis” 
said: 


Uhe normal movements of the pupil are either 
abolished or diminished in akinesia: this is a- 


paralysis of the pupil, either in dilation or in Eo 


constriction. Mydriasis is an excessive permas 
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atten ond beben der Augenlicde. 176 


Crftlichers if cin plincfern / febivittern / sittern 0nd beben der 
Nugentiede/ das ift erblich ond angeborn / wilds von Jugend auff 
getveret/ vonden Qiten auff Gricchifh 1s, gu Latein Equus ond 
Inftabilitas palpebrarum genennet. Jf nicht efaren worden / das 
Diefe are durch arknenifche Nittel curirt worden fey. 


Fig. 3 (Thompson, Franceschetti, and Thompson). 
Quote from Bartisch’s Augendienst.1° 


nent dilation of the pupil, and hippus is a spas- 

modic trembling of the iris. 

Thus was the word hippus (meaning hip- 
pus iridum) introduced into the German liter- 
ature. Textbook writers soon picked up these 
definitions and they have been handed down 
from one textbook to the next ever since. 
For example, as early as 1783, Plenck,** in 
his textbook on eye diseases, states, “Hippus 
est pupillae alterna et continuo repetitia dila- 
tatio et constrictio” (Hippus is a constant 
repetition of alternating dilation and con- 
striction of the pupil). 

It is interesting to note that the earliest at- 
tested use of the word nystagmus as a substt- 
tute for the original meaning of hippus is 
given by the same author. The Greek word 
nystagma means drowsiness. Hirschberg** 
has speculated that the use of the term origi- 
nated from a misapplication of a metaphor 
in Hippocrates, which refers to the bobbing 
motion of the eyes of the drowsy. 

During the 19th century many clinical cor- 
relations were made between hippus and var- 
ious afflictions, including especially mi- 
graine, epilepsy, neurasthenia, brain tumor, 
hysteria, syphilis, myasthenia and multiple 
sclerosis. As one reads through page after 
page of these associations, which are summa- 
rized by Wilbrand and Saenger“ (1922), 
one cannot help but conclude that hippus has 
no clinical significance whatsoever. In fact, 
as Norrie’® (1888) pointed out, hippus can 
be seen, if you look for it, in normal healthy 
persons. Textbook writers soon set up a 
vague and artificial barrier between “nor- 
mal” and “abnormal” pupillary unrest: The 
first was to be called “‘physiologic pupillary 
unrest” and the second “hippus.” Since the 
limits of “normal” pupillary unrest were 
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never defined, it became difficult to use the 
word hippus. If hippus is pupillary unrest of 


an abnormal degree," does this mean that 


the pupillary fluctuations of hippus are sup- 
posed to be of an unusually large amplitude, 
or is it the frequency of the oscillations that 
is abnormal? These things have never been 
clarified, nor need they be, since hippus and 
physiologic pupillary unrest are undoubtedly 
identical. The normal play of the iris has a 
way of catching an observant eye every now 
and then, and surely much of what was 
called hippus in the past was nothing but 
plain old pupillary unrest. It is understand- 
able that hippus should be thought of as ab- 
normal; after all, other oscillating move- 
ments are thought of as expressions of neu- 
rologic disease—e.g., tremor, dysmetria, clo- 
nus, and nystagmus. For more than 200 
years, however, we have been diligently 
searching for some clinical association that 
would make hippus a valuable diagnostic 
sign. We have failed utterly. Perhaps it is 
about time to give up this quest and to con- 
cede that hippus is a normal phenomenon 
and that it is identical to physiologic pupil- 
lary unrest. 

A healthy iris is moving most of the time, 
even when illumination and accommodation 
are constant. This physiologic pupillary un- 
rest is presumed to be due to fluctuations in 
the activity of the sympathetic and parasym- 
pathetic innervation of the iris muscles 
which have reached an unsteady sort of equi- 
librium. The movements of the iris are larg- 
est in moderately bright light and the fre- 
quency of the oscillation increases with the 
light intensity.*® This pupillary instability is 
most apparent in young people and may be 
unhesitatingly accepted as a normal phenom- 
enon and called hippus. 

Pupillographic recordings show that the 
pupillary unrest of one eye is very closely 
matched by the movements of the other eye 
(Fig. 4). This suggests that the source of the 
instability is in the central nervous system 
whence impulses can be sent synchronously 
to both eyes. 
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Fig. 4 (Thompson, Franceschetti, and 


Thompson). Pupillographic tracing of hippus in 
moderate light, recorded from the right and left eye 
simultaneously. Note that both pupils dilate and 
constrict together. 


Stark and associates’? have studied pupil- 


lary unrest and have shown that it is still 


mee present in one eye when the other eye is pre- 
sented with a constant light through a fixed 
pupil. This shows that hippus is not gener- 


-ated by the pupillary servomechanism itself 


cas, for example, are the large oscillations 
-produced by placing the slit lamp beam at the 

= pupillary margin.” This observation also 
makes it unlikely that the role of hippus is to 
prevent the disappearance of a stabilized ret- 
inal image or to provide information of 
value to the accommodative mechanism.” 
Fernandez-Guardiola and his co-workers”! 
have suggested that hippus may serve the 
function of modulating the excitability of 
- cells throughout the visual pathway by con- 
-> stantly changing the exposure of the retina 
So “to. light. Such a function of pupillary insta- 
bility cannot be of major importance to the 
visual process since the patient with fixed 
pupils suffers no impairment of visual func- 
tion. Stark and associates’? have suggested 
that hippus may be no more than “an exam- 
ple of economy in construction in the sense 
that unnecessary requirements are not placed 
on the noise level in the pupil apparatus.” 
And indeed, more stability of the pupillary 
size 1s not required to keep our vision sharp. 


SUMMARY 


| Hippus is a word of proven ‘“‘catchiness” ; 
every medical student learns its meaning, but 
nobody is quite sure how to use it. During the 
2000 years of its recorded history, hippus has 
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always referred to an oscillating ocular move- 
ment of some kind, and for the last 200 
years the word has belonged exclusively to 
the pupil. Much of the pupillary instability 
that was called hippus and considered abnor- 
mal was probably normal pupillary unrest. 
During the last two centuries, textbook writ- 
ers have insisted that hippus is a pathologic 
finding which can be distinguished from nor- 
mal pupillary unrest. This has resulted in a 
narrowing of the usefulness of the word. 
Since “abnormal pupillary unrest” has not 
proved to be a clinically useful concept, we 
would suggest that the word hippus be liber- 
ated from this narrow definition and that it 
should be synonymous with physiologic pu- 
pillary unrest. 
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OPHTHALMIC MINIATURE 


We all remember that “cornea” means horny and “retina” a little net; 
few will so freely recall that “choroid” is leathery and “ethmoid” sieve- 

- like, or that “palpebra” for the lids refers to their action in stroking, like 
a pair of windscreen wipers. “Dendron” a tree view with “herpes,” ser- 


pent, for patronage of the last entrenched ulcer. “Colla 


33 


is glue, thus 


“colloid,” but “glia” and “glus” have also this meaning, leading to 
“glioma” and “agglutination.” And a happy find, “Trepon,” a gimlet, is 
doubly dedicated in Trephine and Treponema pallida . 


G. P. Crookes, Ophthalmologica 


Tr, Ophth. Soc. U. K. 84:259, 1964 











EXTRAOCULAR MUSCLE INVOLVEMENT IN 
IDIOPATHIC PRIMARY AMYLOIDOSIS 
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Amyloid is a homogeneous, eosinophilic, 
extracellular protein which may be demon- 
strated under light microscopy by its charac- 
teristic staining properties with metachro- 
matic dyes and Congo red, and by electron 
microscopy as composed of fine, rigid, non- 
_ branching fibrils.*? Amyloidosis has been 
- classified on the basis of its clinical features 
: into four general categories: (1) primary 
-= (familial and sporadic), (2) secondary, (3) 
: ocalized and tumor-forming, and (4) amy- 
dosis associated with multiple myeloma. 
10ther classification, based largely on his- 
- tologic criteria, divides amyloidosis into per- 
-reticular and pericollagen types.‘ 

‘Idiopathic primary amyloidosis of the spo- 
radic type shows frequent involvement of 
tongue, skin, heart, peripheral nerves, and 
smooth and skeletal muscles. Deposition in 
parenchymal organs may also be demon- 
strated. In the eye® amyloid is deposited in 
the adventitia and media of ciliary, cho- 
» roidal, episcleral, and conjunctival vessels ; 
beneath and breaking through Bruch’s mem- 
: rane; in the substantia propria of the con- 
< junctiva ; in the neurilemmal sheaths of cili- 
ary nerves; and in the sarcolemma of ex- 

traocular muscles. The ocular pathology of 
primary familial amyloidosis has been de- 
o seribed.*? 

In this paper, we present pathologic mate- 
- rial taken from the extraocular muscles of a 
~ patient with idiopathic primary amyloidosis. 
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CASE REPORT 


A 73-year-old retired Foreign Service officer, 
was admitted on August 22, 1969, for evaluation of 
urinary retention and progressive generalized weak- 
ness, There was no history of diabetes mellitus, re- 
nal, or pulmonary diseases. He was receiving dig- 
oxin for the treatment of congestive heart failure. 


The family history was unremarkable. On admis- 2 
sion, a firm nontender liver was palpated 8 cm be- ey 
low the right costal margin: the prostate was en- 


larged, firm, and nodular; bilateral pitting pretibial 
and ankle edema was present. A neurologic exami- 
nation elicited only generalized motor weakness. An 
electrocardiogram showed a first-degree heart 
block. The erythrocyte sedimentation rate and a 
complete blood count, including platelet count, were 
within normal limits. Urinalysis revealed 3+ pro- 
teinuria. Serum electrophoresis showed elevated al- 
pha-2 and gamma globulins without an “M” spot. 
The bilirubin was 7.5 mg% and alkaline phospha- 
tase 28 units. 

The patient had no ocular complaints. An oph- 
thalmic evaluation revealed a corrected visual acu- 
ity of 20/30. (—1.25 sph.) in both eyes and normal 
intraocular pressures. The extraocular motility was 
normal. Conjunctival icterus was present bilaterally. 
The pupils were equal and displayed brisk light 
reactions. The media were clear and the fundi 
showed arteriolar burnishing and absent foveal re- 
flexes. 

Following cystoscopy, on the sixth hospital day 
the patient developed complete anuria with hypoten- 
sion. A diagnosis of Gram-negative sepsis was 
made and despite intensive treatment the patient 
died on the following day. 

Nonocular pathology—Postmortem examination 
disclosed amyloidosis affecting mainly the liver, 
spleen, kidneys, adrenal glands, and gastrointestinal 
tract. Lesser involvement was present in the heart, 
tongue, and skin. Amyloid was deposited in the lep- 
tomeninges, the walls of major cerebral arteries 
penetrating the brain from the subarachnoid space, 
the stroma of the choroid plexus, the vagus nerve, 
sympathetic and spinal ganglia, and peripheral spi- 
nal roots and nerves. Sections of deltoid muscle and 
diaphragm, selected as examples of skeletal muscle, 
showed only minimal amounts of amyloid. This was 
present in the endomysium of muscle fibers and in 
the walls of small arteries. Groups of atrophic 
fibers were present and were distributed in a pattern 
indicating neurogenic atrophy. Occasional muscle 
fibers displayed fiber necrosis, 

Ocular pathology—Tissue was taken from the 
horizontal and vertical recti of each eye for micro- 
scopic examination. The eyes were not obtained. 
Material for light microscopic study was fixed in 
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Fig. 1. (Goebel and Friedman). Amyloid deposition in endomysium of individual extraocular muscle 
fibers (Congo red, X320). 


formalin, and deparaffinized sections were stained 
with hematoxylin-eosin, luxol fast blue-PAS, modi- 
fied Romanes axon stain azocarmine and tri- 
chrome. For the demonstration of amyloid, sections 
were stained with Congo red, crystal violet and 
thioflavin-T. The shdes stained with Congo red 
were examined under polarized light and yielded 
green birefringence (dichroism). Sections stained 
with thioflavin-T were examined for fluorescence 
with an HBO 200 light source, a BG-12 exciter fil- 
ter and a GG-OG 4 barrier filter. Amyloid deposits 
when stained with thioflavin-T displayed brillant 
yellow-green fluorescence. Electron micrographs 
were prepared from formalin-fixed tissue which 
was washed, post-fixed in osmium tetroxide, dehy- 
drated in graded alcohols, and embedded in araldite. 
Sections were stained with uranyl-acetate and lead 
citrate and examined wiht a Siemens Elmiscope I- 
A? 

Histologically, amyloid deposition within the ex- 
traocular muscles was demonstrated in three sites: 
(1) in the endomysium of muscle fibers, (2) in the 


walls of small arteries and veins, and (3) within 
nerve fibers. The endomysium of many individual 
muscle fibers was variably thickened by amyloid 
(Fig. 1). Amyloid either ensheathed the entire cir- 
cumference of the muscle fiber or a portion of the 
endomysial ring. The muscle fibers involved fre- 
quently lay in small groups within a primary fasci- 
cle or isolated among normal-appearing fibers (Fig. 
1). The thickened endomysium often was split and 
separated into layers (Fig. 2). Muscle fibers which 
lay within amyloid rings showed varying degrees of 
atrophy. The degree of atrophy was related to the 
amount of endomysial amyloid. No amyloid was ob- 
served in the epi- or perimysium. A small focal in- 
crease in connective tissue was demonstrated in the 
endo- and perimysium. Changes within muscle 
fibers which could be regarded as neurogenic atro- 
phy or primary myopathy were not seen, No amy- 
loid was deposited within muscle fibers or muscle 
spindles. There was no preferential involvement of 
felder- or fibrillenstruktur fibers. Amyloid deposi- 
tion was localized in the media and adventitia of 
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Fig. 2 (Goebel and Friedman). Amyloid localized in the endomysium (m) and in the wall of a small 
artery (a). Note variation in endomysial thickening, with splitting into layers (arrow) (thioflavin-T, 


x800). 


small arteries (Fig. 2) while it filled the walls of 
veins, Occasionally, the amyloid extended from the 
vessel wall into the surrounding connective tissue 
but never to the endomysial amyloid. There was no 
narrowing of vascular lumina. A few plaques of 
amyloid were observed within the nerves running 
among the bundles of muscle fibers (Fig. 3). Here 
they formed cloudy patches among the myelinated 
nerve hbers. There was no obvious loss of myelin 
or breakdown of axis cylinders. 

In the electron micrographs, the amyloid was 
present around individual muscle fibers and identifi- 
able as a moderately dense network of haphazardly 
oriented, nonbranching fine fibrils (Fig. 4). The 
fibrils had a diameter in the range of 7.5 to 10 nm. 
A doubie filament structure was visualized in the 
fibrils. Collagen fibers displaying regular transverse 
periodicity were irregularly dispersed among the 
amyloid fibrils (Fig. 5). The amyloid did not ex- 
tend into the sacroplasma of the muscle fibers. Typ- 
ical amyloid fibrils were demonstrated in the walls 
of small vessels (Fig. 6). 


e 


COMMENT 


The material deposited in the extraocular 
muscles of our patient fulfills the histochem- 
ical and ultrastructural criteria for amyloid. 
The history and postmortem findings sup- 
port the diagnosis of idiopathic primary 
amyloidosis. 

Ocular muscle involvement was more 
marked that that of other skeletal muscles. A 
particular feature of the ocular muscle pa- 
thology was the incomplete involvement of 
muscle bundles. Within bundles, many of the 
fibers surrounded by amyloid were atrophic. 
Atrophy of muscle fibers is thought to be re- 
lated to involvement of sarcolemmal sheaths 
and ensuing compression of fibers.?° 
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Fig. 4 (Goebel and Friedman). Electron micrograph showing a muscle fiber surrounded by a ring of 
fine, fibrillary amyloid (A). The myofibrillary bundles (My) are dilated and disrupted and mitochondria 
(M) are autolyzed. (L) lipid droplet (12,000). 





Fig, 3 (Goebel and Friedman). A small plaque of amyloid surrounding a vessel within a nerve twig of 
an extraocular muscle (hematoxylin and eosin, X320). 





Fig. 5 (Goebel and Friedman). Network of fine, unbranched, straight amyloid fibrils measuring 7.5 to 
10 nm (small arrows). Some of the fibrils display a double filamentous structure (double arrows). Thicker 
collagen fibers with a regular transverse periodicity are randomly distributed among the amyloid fibrils 


(broad arrows) (105,000). 
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Fig. 6 (Goebel and Friedman). Amyloid (A) of irregular thickness is unevenly distributed in the 
endomysitim of the muscle fiber (My) and in the wall of an adjacent vessel (V). There is no connection 


between these deposits (12,000). 


A distinction between felder- and fibril- 
lenstruktur fibers of extraocular muscles has 
been made on morphologic, functional, phar- 
macologic, and histochemical grounds.*** 
Our studies did not disclose a preponderance 
of amyloid deposition in the endomysium of 
either type of fiber. Amyloid was not ob- 
served within muscle fibers. In advanced 
cases of primary amyloidosis muscle fibers 
can be largely or entirely replaced by amy- 
loid, 1415 

Though histologic examination revealed 
significant amyloid deposits in the extraocu- 
lar muscles, clinical examination failed to 
disclose any dysfunction. External ophthal- 
moplegia has been reported in idiopathic pri- 


mary amyloidosis.*® 1" A biopsy of a lateral 
rectus muscle, in one case, revealed involve- 
ment of vessel walls and adjacent interstitial 
connective tissue, muscle fiber atrophy, but 
no obvious ensheathing of individual muscle 
fibers2? From these findings it is apparent 
that no constant relationship exists between 
the amount of amyloid deposited in extra- 
ocular muscles and impairment of motor 
function. 


SUMMARY 


The extraocular muscles of a 75-year-old 
man with idiopathic primary amyloidosis of 
the sporadic type were studied by light and 
electron microscopy. Amyloid was deposited 


# 
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` in the endomysium of muscle fibers, in the 
-Walls of small arteries and veins, and within 
~ nerve fibers. 
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X-LINKED COLOBOMATOUS MICROPHTHALMOS AND 
OTHER CONGENITAL ANOMALIES 


A DISORDER RESEMBLING LENz’s DYSMORPHOGENETIC SYNDROME 


Morton F. GoLDBERG, M.D. 
Chicago, Illinois 


AND 
Victor A. McKusick, M.D. 
Baltimore, Maryland 


Microphthalmos can be categorized into 
three major forms: (1) In “pure” microph- 
thalmos, the eye is small but otherwise 
grossly normal; macular hypoplasia and 
glaucoma may occur. According to Duke-El- 
der,’ the small size represents “an arrested 
development of the globe in all dimensions 
after the embryonic fissure has closed.” (2) 
In complicated microphthalmos, the small 
eye is either caused by, or associated with, a 
variety of other ocular abnormalities. (3) In 
colobomatous microphthalmos, the patho- 
genesis of the small eye is related to faulty 
closure of the embryonic fissure.’ 

All three types of microphthalmos can be 
either sporadic or inherited. Colobomatous 
microphthalmos, when inherited in Mende- 
lian fashion, usually shows autosomal domi- 
nant transmission. X-linked inheritance of 
any type of microphthalmos is decidedly 
rare, occurring mainly in cases of compli- 
cated microphthalmos, especially when the 
ocular malformations are part of syndromes 
(such as Norrie’s disease) involving other 
organ systems.” In many cases of this type, 
the small globe is not inherited primarily, 
and is normal in size at birth. The microph- 
thalmos develops subsequently as a conse- 
quence of the basic intraocular pathology.” 

This report presents evidence of X-link- 
age in a pedigree of colobomatous microph- 
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thalmos. Associated defects suggest simi- 
larity between this kindred and those re- 
ported by Lenz, Hoefnagel,” Herrman and 
Opitz, and possibly Cuendet.® 


MATERIALS AND METHODS 


Members of the kindred (Fig. 1, Table 1) 
reside along the eastern coast of Maine, and 
the syndrome is thus abbreviated to the name 
“Maine microphthalmos.”’ There is no known 
consanguinity. The proband, Case TV-3, was 
ascertained during a study of his father, Case 
IT-7, an affected member of a family with a 
form of autosomal dominant spastic paraple- 
gia. All cooperative family members were 
interrogated and examined. Ocular exami- 
nation in the patients’ homes included deter- 
mination of visual acuity, external inspection 
with a loupe, Hertel exophthalmometry, 
Schiøtz tonometry, and direct and indirect 
ophthalmoscopy through dilated pupils. 
Measurements were made with a millimeter 
rule. 


REPORT OF KINDRED 


Case 1-2—-This man, who died in his 60s, was 
about six feet two inches tall, and had “terrible eyes 
that looked right at his nose.” Family members who 
remember him believe that his eyes, although se- 
verely crossed, were normal in size. No photo- 
graphs showing the eyes clearly are extant. 

Case 1-9—There were no other known anoma- 
lies in this subject, but “crossed eyes” allegedly de- 
veloped in adult life. 

Case U1-1—This boy is said to have been a “blue 
baby,” and died of unknown causes at about one 
year of age. 

Case l1-6—According to family members, this 
individual is “cross-eyed,” but has no other known 
ocular anomalies. 

Case 11-10—This woman, the mother of an af- 
fected male (Case III-18), died at the age of 32 
years of a pituitary “carcinoma.” 
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Fig. 1 (Goldberg and McKusick). Pedigree of “Maine microphthalmos,” a syndrome of colobomatous 
microphthalmos, microcephaly, short stature, mental retardation, diastema of the incisors, anteverted simple 


pinnae, blepharoptosis, nystagmus, and esotropia. 


Case I[]-3—According to his mother, this boy 
was unable to walk, spoke only few words, was 
o never toilet trained, and had a pigeon-breast de- 
<. formity. He was “never able to open his eyes,” 
which were thus probably microphthalmic. His 
Spine, head size, and shape, external ears, and exter- 
< nal genitalia were allegedly normal. He died at four 
< years of age, apparently from pertussis. 
© Case Il]-4—This affected 19-year-old male was 
_ born at term, weighing only “five or six pounds.” 
© He had always had “choking spells” after eating, 
had never attended school, and spends most of his 
time watching television. Although his spine was al- 
_. legedly normal at birth, severe kyphoscoliosis devel- 





oped early in childhood (Fig. 2). He began to walk 
at three years of age, and is toilet-trained. 

On examination, he appeared to be severely re- 
tarded and withdrawn, but in no apparent distress. 
Only the simplest of questions (e.g., “do you watch 
television?” ) were answered, usually in monosylla- 
bles. His present head circumference is 47 em (50th 
percentile for three-year-old males is 50.4 cm) and 
his height is 138 cm (about the third percentile for 
age 12 years). His pinnae, tongue, and digits appear 
normal. Diastema of the upper incisors was present 
(Fig. 3). With the illiterate “E” chart, vision was 
6/400 in the right eve and 12/400 in the left, Aim- 
less, nystagmoid motions were prominent, There 


TABLE 1 


SUMMARY OF CLINICAL FINDINGS IN AFFECTED MALES 
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Fig. 2 (Goldberg and McKusick). Severe kypho- 
scoliosis is seen in Case ITT-4. 


were no abnormal head movements. Both upper eye- 
lids were extremely ptotic, and voluntary elevation 
was almost completely absent, possibly due to un- 
derlying severe microphthalmos. The palpebral ap- 
ertures were 20 mm long. Both corneas measured 
about 5 mm in diameter, and were transparent. 
There was a complete, typical sector coloboma of 
each iris in the six o’clock meridian, through which 
the lens appeared to be clear. Esotropia of about 90 
prism diopters was present. 

In the right eye, no fundus details could be visu- 
alized. In the left eve, a red fundus reflex was seen 
superiorly. A white fundus reflex was seen inferi- 
orly, due apparently to a fundus coloboma. 

Case 111-7--This man, the father of the pro- 
band, is an affected member of a kindred with a 
form of autosomal dominant spastic paraplegia. 
His eyes are normal. 

Case Il]-8—Family members report that this 
girl was born with poor vision in one eye, but both 
eyes were allegedly of normal size. She died of 
rheumatic heart disease at 18 years of age. 

Case 111-18—This 25-year-old affected male was 
the lone survivor of twins born at term. He was 
always “slow” in development, and, although he at- 
tended a special school for retarded children until 
the age of 16 years, he has never had an occupation. 
He was pleasant and cooperative, but he was ori- 
ented correctly for the year and place only; he did 
not know the month, his birthday, or the name of 
the United States President. He demonstrated pe- 
culiar erratic vertical and horizontal head thrusts, 
which possibly compensated for constant, pendular 
nystagmus. 

His head was also 


circumference (49 cm) 
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slightly smaller than the 50th percentile for three- 
year-old males (50.4 cm). His height was 154 cm 
(lower segment: 81 cm). Hearing was intact bilat- 
erally to a watch-tick. The pinnae were simple (he 
had minimal convolutions), and were anteverted 
(Fig. 4). The upper incisors were widely spaced, 
and projected anteriorly (Fig. 5). The tip of the 
tongue was slightly bifid. The spine was straight, 
and digits were normal. 

The patient could perceive hand motions at 1.5 
feet with the right eye, and could count fingers at 
2.5 feet with the left eye. Using both eyes together, 
he could count fingers at 3.5 feet. Both eyes were 
deviated toward the nose. Hertel exophthalmometry 
(base 85) was 8 mm bilaterally. The eyelid fissures 
were 12 mm long. The corneal diameter was about 
4 mm in the right eye and 5 mm in the left eye. 
Both upper eyelids were ptotic, but could be par- 
tially elevated through action of the frontalis mus- 
cle (Fig. 5). Both corneas were transparent, and 
the anterior chambers were normally deep. A typi- 
cal, complete inferior sector coloboma of the iris 
was present in each eye (Fig. 5). Both pupils di- 
lated well after topical administration of phenyleph- 
rine and cyclopentolate. 

In the right eye an immobile dark brown sheet 
of tissue protruded below the superior margin of 
the pupil. It appeared to occupy the space between 
the iris and the anterior surface of the lens for the 
superior 75% of the colobomatous area. Inferior to 
this abnormal tissue, the lens appeared to be clear, 
but a white opaque reflex was seen posterior to the 
lens. No red fundus reflex could be obtained with 
the indirect ophthalmoscope in the right eye. In the 
left eye, an abnormal, immobile dark brown layer 
of tissue—similar to that seen on the right--was 
present between the superior iris and the anterior 
surface of the lens. It protruded just inferior to the 
superior pupillary margin, occupying the superior 
25% of the colobomatous area. The lens was clear 
except for a central linear opacity extending superi- 





Fig. 3 (Goldberg and McKusick). Case HH-4. The 
eyelids are seen in their customary closed position. 
Diastema of the upper incisors is present. 


VO be 71 NO: 
orly from the six o'clock margin of the lens for 
about 2 mm. 

The fundus of the left eye showed a large, infe- 
rior sector coloboma of the retina and choroid, ex- 
tending from the superior margin of the optic disk 
to the ciliary body. Upon scleral depression, the ora 
serrata appeared intact. From the temporal margin 
of the colobomatous defect, a narrow fold of retinal 
tissue extended nasally to the 9:30 o’clock region of 
the ora serrata. Elsewhere, the retina was attached 
and normal in appearance. Tactile tension of both 
eyes seemed normal. 

Case IJ1-19-—-The twin of affected Case III-18 
died of unknown causes within hours of birth. Family 
members could not remember its sex, but said this 
twin’s face and eyes were normal in appearance. 

Case [11-23-—-This woman, aged 26, refused ex- 
amination, but is said to have poor vision in one eye 
and a “poorly formed back of the eye.” No external 
anomalies are visible to family members, however. 

Case IV-3--This eight-year-old boy, the pro- 
band, was born at term, weighing only about four 
pounds. He possibly had congenital pes varus, 
which had been corrected by special shoes. Develop- 
ment was slow, and he repeated both the first and 


second grades of regular school. His head circum- 
cm was below the 50th percentile 


ference of 455 





“ig. 4 (Goldberg and McKusick). Case TIT-18. 


simple auricular pinna with minimal convolutions. 
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Fig. 
Note typical coloboma and microphthalmos of the 


Case TIT-18, 


{st 


(Goldberg and McKusick). 


right eve, esotropia of the left, use of the frontalis 
muscle to elevate the upper eyelids, and diastema of 
the upper incisors, 





proband. me ptotic rig sht upper e a dtap a 
of the leit eye, anteverted pinna, and moderate di- 
astema of the upper incisors. 


for three-year-old males (50.4 cm), and his height 
of 118 cm was below the third percentile. His spine 
was straight; digits appeared normal, The pinnae 
were anteverted and had minimal convolutions, re- 
sembling, thus, his cousin’s (Case IV-18). His 
tongue was normal, and the upper incisors were 
moderately spaced. 

‘There was no perception of light in the right eye 
A corrected vision in the left eye (refraction: +1. 00 
sph. -435.00 cyl. ax. 65°) was 12/400 on the illiterate 
“E” chart. There was constant, pendular nystagmus, 
but no abnormal motion of the head. The right up- 
per eyelid was completely ptotic (Fig. 6). Levator 
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function was not completely lacking, however, as 
demonstrated by deepening of the upper eyelid fold 
on attempted upward gaze. Palpebral fissures were 
each approximately 20 mm long. 

The right cornea was approximately 3 mm in di- 
ameter in all axes. The left cornea measured 4 mm 
horizontally and 6 mm vertically. The right eye was 
maintained in an esotropic position. It was too small 
for any anterior segment details to be visualized, 
except for a typical, complete inferior sector colo- 
boma of the iris. A similar coloboma was present 
inferiorly in the left eye. The left pupil did not re- 
act to either direct or consensual light. The cornea 
and lens were clear. Indirect ophthalmoscopy 
through the left pupil, which dilated easily with 
topical phenylephrine and cyclopentolate, showed a 
large coloboma of the retina and choroid. The colo- 
boma included the optic nerve, and extended to the 
ciliary body inferiorly. Elsewhere, the retina was 
normal in appearance. 

Case [V-15—This four-year-old boy has normal 
appearing eyes and apparently normal vision. When 
fatigued, he develops “crossed eyes.” 


DISCUSSION 
COLOBOMATOUS MICROPHTHALMOS 


Evidence for faulty closure of the fetal 
fissure is provided by the presence of a colo- 
boma in approximately the six o’clock me- 
ridian of an eye. Colobomatous defects re- 
sulting from improper closure of the fetal 
fissure are called “typical,” as opposed to 
those occurring elsewhere in the eye. In nor- 
mal fetal development, closure of the fetal 
fissure occurs during the fourth or fifth 
week (7-14 mm stage) of gestation. That the 
closure of the fetal fissure can be accurately 
dated allows tentative conclusions to be 
drawn concerning the time of action of the re- 
sponsible genetic locus in this kindred. 

Defects which develop from faulty closure 
of the fissure may involve the optic nerve, 
sclera, choroid, retina, ciliary body, and iris, 
or any of these structures in various combi- 
nations. The size of the globe may be almost 
normal, or may be so small that clinical dif- 
ferentiation from true, primary anophthal- 
mos is impossible.71°** Marked asymmetry 
between eyes may occur (e.g., Case IV-3). 
When faulty closure of the fissure is inher- 
ited, marked variation among family mem- 
bers may also occur (e.g., Cases II1-4 and 
IT-18). 

When the colobomatous defect is exten- 
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sive enough to involve the fundus, with pro- 
duction of an inferior white sector, the mac- 
ula is usually imperfectly developed and” 
there is a corresponding decrease in visual 
acuity. In the kindred reported here, nystag- 
mus and esotropia appear to be secondary to 
the poor visual acuity. The blepharoptosis 
may possibly be secondary to microphthal- 
mos with consequent absence of proper le- 
verage for the levator palpebrae superioris. 


INHERITANCE OF MICROPHTHALMOS 


The three major classes of microphthal- 
mos may be either sporadic or inherited. 
“Pure” microphthalmos (or nanophthalmos ) 
has been reported in both dominant and re- 
cessive transmissions. Complicated microph- 
thalmos has been inherited as an autoso- 
mal dominant, autosomal recessive, and X- 
linked recessive trait. One X-linked form 
(Norrie’s disease) has been elegantly studied 
by Warburg,‘ and is characterized by the oc- 
currence of congenital retinal pseudoglioma, 
iris atrophy, cataract, band keratopathy, 
deafness, and mental retardation. 

Colobomatous microphthalmos may be as- 
sociated with quantitative chromosomal de- 
fects such as D group deletion or trisomy.” 
More commonly, Mendelian transmission of 
a point mutation, usually in autosomal domi- 
nant fashion, is responsible for inheritance 
of this type of ocular birth defect. However, 
Lenz,® in 1955, described an X-linked dys- 
morphogenetic syndrome of microphthalmos 
associated with multiple congenital malfor- 
mations (including microcephaly, vertebral 
and dental anomalies, renal and urogenital 
abnormalities, congenital heart disease, and 
digital defects). Although the microph- 
thalmic proband in Lenz’s kindred did not 
have ocular colobomas, his maternal uncle 
did.* Hermann and Opitz? reported a similar 
pedigree in 1969, in which the proband (the 


*In certain pedigrees of faulty fetal fissure 
closure, an affected family member may have colo- 
bomas with microphthalmos and another may have 
microphthalmos without obvious colobomas.” Thus 
the three major forms of microphthalmos described 
here are not mutually exclusive. 
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only affected case) had microcephaly, short 
_v8stature, mental retardation, hypoplastic 
- anteverted ears, syndactyly, and urogenital 
anomalies, in addition to microphthalmos. 
The specific type of microphthalmos was not 
determined. Hermann and Opitz suggested 
that the pedigree of clinically diagnosed “an- 
ophthalmos” reported by Hoefnagel and asso- 
ciates’ in 1963 represented the genetic dis- 
ease described by Lenz and themselves be- 
cause the associated systemic anomalies were 
somewhat similar (including microcephaly, 
_ anteverted ears, varus deformities of the 
- feet, and urogenital anomalies). In addition, 
Joseph, in 1957, reported a pedigree of 
three brothers affected with clinically diag- 
_ nosed “anophthalmos” and orbital cysts. Ei- 
ther autosomal recessive or X-linked reces- 
sive transmission was possible. The presence 
of such cysts represents suggestive evidence 
that the pathogenesis of these siblings’ “an- 
ophthalmos” was related to faulty closure of 
the fissure, although other pathogeneses are 
possible.* 

Because of their age and multiple abnor- 
malities, none of the affected males in this 
pedigree had sired children. Consequently, 
conclusive proof of X-linked transmission of 
this syndrome (absence of male-to-male 
© transmission) was lacking. However, obser- 
= vation of Figure 1 reveals the probable X- 
linked nature of the inheritance of coloboma- 
_ tous microphthalmos in the kindred reported 
here. It is possible that Cases III-8 and III- 

23 represent manifesting heterozygotes. 


SUM MARY 


A new pedigree of X-linked colobomatous 
microphthalmos is reported. Associated 
anomalies included microcephaly, mental re- 
tardation, short stature, dental diastema, 
anteverted simple pinnae, blepharoptosis, 
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nystagmus, esotropia, and possibly pes va- 
rus. This syndrome appears similar to one 
described previously, in which microphthal- 
mos was associated with microcephaly, ver- 
tebral and dental anomalies, renal and urogen- 
ital abnormalities, congenital heart disease, 
and digital defects. The rarity of X-linked 
inheritance of microphthalmos is stressed. 
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TORTICOLLIS ASSOCIATED WITH HIATUS HERNIA 
(SANDIFER’S SYNDROME) 


James J. O’DONNELL, M.D., AND Rurus O. Howarp, M.D. 
New Haven, Connecticut 


The ophthalmologist is frequently re- 
quested to evaluate patients with a head tilt 
for possible ocular muscle imbalance. While 
a careful eye examination is necessary to 
rule in or out an ocular muscle palsy, it 1s 
important that nonocular causes of torticollis 
be considered and correctly identified. A 
young boy with an acquired head tilt and his- 
tory of strabismus was found to have torti- 
collis associated with hiatus hernia, or Sandi- 
fer’s syndrome. This report describes the 
clinical findings in this unusual patient. 


CASE HISTORY 


A boy weighing 2490 g was born at the Yale- 
New Haven Hospital on March 19, 1962, to a 34- 
year-old mother and a 33-year-old father, following 
an uneventful 34-week pregnancy. His neonatal ex- 
amination was considered to be normal, and he went 
home with his mother, even though he was born 
three weeks prematurely. He was placed on a for- 
mula but vomited regularly, even when his intake 
was reduced to 14 ounce at a time. At three months, 
his diet was changed to baby food, and the vomiting 
stopped, but he had a small appetite. He gained 
weight appropriately, and his parents and pediatri- 
cian considered his appetite to be similar to that of 
two older siblings, a four-year-old brother and an 
eight-year-old sister. 

The onset of esotropia was noted at the age of 
14 months. Evaluation by his ophthalmologist re- 
vealed a comitant esotropia, which was the same 
(35-40 prism diopters) at near and distance, and 
was unaffected by correction of an atropine refrac- 
tion of RE: -+1.50 sph. D —0.25 cyl. ax. 180, LE: 
-+2.00 sph. Z —0.75 cyl. ax. 180, or by phospholine 
iodide. A course of patching resulted in apparently 
equal fixation of his eyes, and on March 1, 1965, 
strabismus surgery was performed (left medial rec- 
tus recession, 4 mm, and left lateral rectus resec- 
tion, 8 mm). 

A cardiac murmur was first noted three months 
prior to surgery. A grade III/VI systolic ejection 
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murmur was diagnosed as aortic stenosis. His elec- 
trocardiogram and chest x-rays were normal, and 
he was asymptomatic. His hemoglobin, hematocrit, 
and white cell count were normal. 

At the age of five years he began to lie on his 
back, extend his head back, and watch television up- 
side down. He could not be persuaded to change 
this position by pleas, threats, or intimidation. 
Shortly thereafter, he began to hold his head 
slightly to the left. At first, this occurred only occa- 
sionally, but gradually the frequency and extent of 
head tilt increased until he held his head on his left 
shoulder most of the time. Psychiatric therapy did 
not improve his symptoms. An orthopedic surgeon 
tried a neck brace, but the head tilt did not improve, 
and the patient actively fought against wearing the 
brace. During this time, he held his head upright 
spontaneously only infrequently, while drinking or 
eating—returning it suddenly to the abnormal posi- 
tion. He was more likely to tilt his head and/or 
vomit if he was upset. He became pale, and was 
found to have an iron deficiency anemia in 1968, He 
was treated with an oral iron preparation, but this 
was taken irregularly as he usually vomited the med- 
ication. 

He became emaciated and lethargic and was ad- 
mitted to the Yale-New Haven Hospital for evalu- 
ation on February 8, 1970. On examination (Fig. 
1), he was found to be in no distress. He weighed 
16.3 kg (less than the third percentile), was 115 ecm 
tall (approximately the third percentile), and had a 
head circumference of 52 cm (50th percentile). He 
had a head tilt, cardiac-murmur, and weakness of the 
left sternomastoid muscle; the vital signs and remain- 
ing physical examination were normal. Specifically, 
there was no evidence of neck muscle spasm, con- 
tracture or congenital muscular anomaly; there 
were no apparent skeletal defects; and the neuro- 
logic examination was normal. While in the hospi- 
tal, he was observed to hold his head up to drink 
liquids. He usually complained of an upset stomach 
after receiving the oral iron preparation. 

On eye examination, the strength of his orbicu- 
laris was diminished bilaterally. The conjunctivae 
were pale. When his head was upright, at distance, 
he was orthophoric in the primary position of gaze, 
in up and down gaze, and in gaze to right, and up 
and down to the right, but he had eight prism drop- 
ters of esotropia in gaze to the left. At near his 
eyes were orthophoric on right gaze, but there was 
12 prism diopters, of esotropia in primary gaze and 
left gaze. He had no stereopsis, but had simultane- 
ous macular perception on gaze to the right, and 
suppressed the right eye when looking to the left. 
There was no vertical muscle imbalance, and the 
Bielschowski head tilt test was negative. Corneal 
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sensation was normal and his pupils reacted briskly. 
Shit-! lamp examination of his cornea, anterior cham- 
ber, iris and lens; the intraocular pressure > feld ex- 
amination by confrontation; and a dilated indirect 
ophthalmoscopic examination were all normal. 

At the time of admission, laboratory studies 
ee hemoglobin ay hematocrit 17, reticu- 
locyte 5%, white blood cell count 15,100 (70 seg, 14 
bands, K iymphs, 4 monos). Serum iron was 35 
ug? and total iron binding capacity 348 ug., His 
stool was benzidine-positive. The urinalysis, BUN, 
serum electrolytes, fasting blood sugar, ceruloplasm, 
radioactive iodine-131 uptake, transaminase, creati- 
nine phosphokinase, lactic dehydrogenase, and total 
cholesterol determinations were normal. Brain scan, 
electromyelogram of the neck muscles, nerve con- 
duction velocity (median and ulnar nerves), and 
electroencephalogram were normal, His psychologic 
evaluation was interpreted to show an average intel- 
ligence with no evidence of organic or autistic in- 


volvement; his IQ was 83. When 0.25 mg prostig- 
mine w as given intramuscularly, no muscular 
change was noted during 40 minutes of observation. 


A-ray films of the skull and cervical spine, and a 
barium enema were normal. A retrocardic density 
was observed on the chest x-ray: at one time an 
air-fluid level was present in this space. At the time 
of the initial barium esophagram and upper gas- 
trointestinal cinematography, a hiatus hernia was 





Fig. 


malnourished boy had pronounced torticollis. 


(O'Donnell and Howard). This 7-vear-old 
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land Howard}. A hiatus her- 


Fig. 
ma was 
swallow. 


after a barium 


observed (Fig. 2). Reflux into the hernia occurred 
when the head was held erect, but did not occur 
when his head was held in the abnormal position. 
The stomach and small bowel visualized were nor- 
mal When the ae AA was repeated, 
esophageal motility was markedly depressed. No 
functional or anatomic esophageal obstruction was 
present. The esophageal-cardiac junction was lo- 
cated within the thorax. The patient could produce 
gastroesophageal reflux with a Valsalva maneuver, 
and may have had spontaneous reflux on one occa- 
sion, His anemia responded to oral iron treatment, 
and on March 15, 1970, his hemoglobin was 12.9, his 
hematocrit was 41%, and reticulocytes, 14%. He 
has shown some improvement on medical manage- 
ment of his hiatus hernia: surgical correction is be- 
ing considered. 


DISCUSSION 

In 1964, Kinsbourne’ reported the associ- 
ation of hiatus hernia in five children with 
contortions of the head and neck, The chil- 
dren, when sitting, would characteristically 
extend their neck and rotate their head to 
one side, where it might lie on a shoulder, or 
be even turned in a more rerated fash- 
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TABLE 1 
CLINICAL FEATURES DESCRIBED IN CASE REPORTS OF SANDIFER’S SYNDROME 
, ous Abnormal X-ray Loss of 
Patient Vomiting Onset of AD one Iron Chestor moug’ ane 
; . : , Posture . ae .. Evidence Head Tilt 
Author Age in Abnormal tae Deficiency Epigastric oes 
cava oy While : Wa of Hiatus After 
(in years) Infancy Posture Anemia Discomfort i l 
i ; Eating Hernia Surgery 
Kinsbourne:? 6 Yes 20 months Yes Yes — Yes Yes 
7 — Three years Yes Yes Yes Yes Yes 
4 Yes Birth Yes — — Yes Yes 
9 Yes Three years Yes Yes —- Yes Yes 
14 — — ~ Yes Yes Yes Yes 
Sutcliffe: 10 Yes Neonatal Yes — Yes Yes Yes 
6 Yes Early age Yes — Yes Yes No surgery 
4* Yes Infancy Yes Yes Yes Yes 
Present case: 7 Yes Five years Yes Yes Yes Yes No surgery 








* This child is the only girl reported by these authors. 


ion, as if they were trying to look upside 
down. Abrupt change from abnormal to nor- 
mal position occurred at all times, but mo- 
tion and abnormal head position were specif- 
ically associated with eating. When lying 
down, the children would often lie supine, 
with the neck hyperextended, and they 
looked at television or books upside down. 
Asleep, all motion ceased and the head posi- 
tion might be either normal or flexed. The 
head motion and posturing were distressing 
to the parents, but the children were uncon- 
cerned. In 1969, Sutcliffe? reported three ad- 
ditional patients and suggested the eponym, 
Sandifer’s syndrome, in honor of the neurol- 
ogist who made the initial association of ab- 
normal head and neck movements with hia- 
tus hernia. 

To our knowledge, the only reports of this 
condition have come from the Hospital for 
Sick Children, London, England. At that 
hospital, of 900 children with the diagnosis 
of hiatus hernia over the past 15 years, only 
eight have had the diagnosis of Sandifer’s 
syndrome. The published cases (Table 1) 
have shown a predominance of boys affected. 
Vomiting usually occurred in infancy in 
these children; in some it persisted, in others 
it ceased and then returned when they were a 
few years old. Head posturing and motion 
were not restricted to mealtimes, but were 
always aggravated and intensified by eating. 


Most of the children had an iron deficiency 
anemia. Some children appeared to have no 
postprandial distress, but the older children 
complained of abdominal or chest distress or 
pain; they said the head movements made 
them more comfortable. 

X-ray examination by barium swallow re- 
vealed a hiatus hernia in every patient; the 
esophageal-cardiac junction was intrathorac- 
ic in the majority. Atypical and asymmet- 
rical elevation of the leaves of the dia- 
phragm, and reflux of stomach contents into 
the hernia, have been observed in some pa- 
tients. Reflux has occurred spontaneously, or 
with a Valsalva maneuver, and with the head 
in a normal or abnormal position. It is not 
clear that a constant, uniform alteration in 
gastric esophageal reflux is accomplished by 
the abnormal head motion and positioning. 

There was no evidence for consanguinity 
or of a familial factor of Sandifer’s syn- 
drome in our patient; a hereditary pattern 
has not been mentioned for any of the other 
patients. On the basis of reports available, 
the associated systemic findings of underde- 
velopment and iron deficiency anemia appear 
to be directly related to the hiatus hernia. 
One child had intense vomiting and an ab- 
normal electroencephalogram, which re- 
turned to normal following surgery. It was 
considered that this abnormality resulted 
from electrolyte imbalance related to vomit- 
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ing ; this would appear to be secondary to the 
y hiatus hernia also. 

Ocular and nonocular causes of torticollis? 
should be differentiated. In general, ocular 
torticollis is acquired, constant, and has no 
accompanying head motion. The head may 
be moved to a position to avoid diplopia, or, 
less frequently, to a position where the im- 
ages are more widely separated, and vision 
of one eye is then suppressed. Ocular torti- 
collis has components of face rotation and 
head tilting. Ocular head tilt may be diag- 
nosed by the diplopia which appears when 
the head is placed in the normal position, or 
by the strabismus induced by placing the 
head and eyes in the primary position. When 
one eye is patched, the head may return to a 
normal position. 

Nonocular torticollis is usually more exag- 
gerated. Physical examination may reveal 
spasm or contracture of the sternomastoid 
muscle on the side of the head tilt, or paraly- 
sis or absent muscles on the opposite side. 
Passive motion of the head may be re- 
stricted. The head may also be turned to 
compensate for a vestibular defect (laby- 
rinthitis, otitis media, acoustic neuroma, 
etc.) or for pain from an infection (adenitis, 
mastoiditis, arthritis, synovitis, etc.). Or, x- 
ray films may demonstrate a congenital mal- 
formation or fracture of the cervical spine 
or vertebral processes. The term “functional 
torticollis” has been used to describe head tilt 
of habit and in hysteria. In the past, this has 
probably been the primary diagnosis of pa- 
tients with Sandifer’s syndrome. A recent 
report of torticollis and vomiting in infancy 
was attributed to labyrinthitis.t The author 
states that the vomiting and head tilting were 
unrelated to eating,> but barium esopha- 
grams were not performed to exclude the di- 
agnosis of Sandifer’s syndrome. 
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In seven children, head motion and abnor- ` 
mal posturing ceased or was greatly im- 
proved following surgery to correct the hia- 
us hernia. Subsequently, they began to eat 
well, vomiting ceased, and their anemias 
were corrected by diet. In one child, symp- 
toms improved but did not disappear, and a 
second operation was planned. In another 
child, the hiatus hernia was repaired initially 
at age five years; symptoms recurred, how- 
ever, and at age 14 years, a second operation 
was performed. Again, the child was better 
for several years, but at age 19, a third sur- 
gical repair was planned for recurrence of 
the hernia and the symptoms. 


vr 


SUMMARY 


In some children, hiatus hernia has been 
associated with abnormal head and neck pos- 
turing and motion (Sandifer’s syndrome). 
There is a definite association of head tilt, 
motion, and vomiting with eating. An iron 
deficiency anemia may also be present. Eye 
evaluation will exclude an ocular cause for 
the head tilt, and systemic evaluation will ex- 
clude other usual causes of torticollis. The 
diagnosis is established by a barium esopha- 
gram. If the hiatus hernia is corrected surgi- 
cally, the abnormal head position returns to 
normal and vomiting ceases. 
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CORNEAL INTRASTROMAL CYST 


NorMAN SANDERS, M.D 
Miami, Florida 


Several articles describe displacement of 
a corneal lamellar graft by an epithelial in- 
vasion between host and graft.+* However, 
I could find only one description of an intra- 
stromal epithelial-lined cyst in a lamellar 
keratoplasty.2 As this is a possible complica- 
tion of lamellar grafting, the following case 
is reported. 


CASE REPORT 


In 1955, a 40-year-old man underwent bilateral 
eataract surgery which resulted in a totally blind 
left eye and aphakic bullous keratopathy of the 
right eye. The patient was first examined by me in 
June, 1968, The left eye was phthisical. The right 
eye had light perception with good light projection. 
The intraocular pressure was normal. The cornea 
showed considerable vascularization, stromal scar- 
ring epithelial bullae, and marked band keratopathy 
(Fig. 1). 

In March, 1969, an uneventful total lamellar ker- 
atoplasty was performed using a partial-thickness 
graft. After the surgery, a pressure patch was ap- 
plied. On the first postoperative day, an optically 
clear space between the graft and the host was ob- 
served. This “space” eventually reached a depth of 
approximately 1.5 to 2 mm, with an irregular cir- 
cumference which was 7 mm at its greatest diameter 
(Fig, 2). The patient's visual improvement was 
negligible, although visualization of the posterior pole 
was possible through the cyst. While difficult to 
evaluate, it was felt that this patient had optic atro- 
phy. 

Eight months later, in an attempt to improve the 
patient’s vision, a penetrating keratoplasty was per- 
formed which remained clear for approximately 
four months. Optic atrophy was confirmed through 
the clear graft. 

Pathology-—Pathologic examination of the ex- 
cised cornea showed an intrastromal cyst (Figs. 3 
and 4). Bowman’s membrane is clearly seen under 
the surface epithelium, The tissue in front of and 
behind the cyst appears to be relatively normal. 
This coincides with the clarity of the cornea in this 
area as seen in Figure 2. The cyst is lined with ap- 
proximately three layers of epithelial cells, many 
appearing somewhat pylnotic. 
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Fig. 1 (Sanders). Aphakic eye with vascularization, 
scarring and band keratopathy. 





Fig. 2 (Sanders). Lamellar graft. Intrastromal 
cyst occupies the nonvascularized clear portion of 
the cornea. 








Fig. 3 (Sanders). Gross view of histologic prep- 
aration of epithelial-lined cyst between lamellar 
graft and host. 


Discussion 


There is no evidence of the epithelial de- 
bris, as mentioned by Leigh,” nor was this 
seen on slit-lamp examination before the 
surgery. Peripheral to the cyst there is 
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Fig. 4 (Sanders). Microscopic view of Figure 3. Epi- 
thelial-lined cyst between graft and host (130). 


marked scarring and vascularization and this 
_ area was totally opaque. 

_ The pathogenesis for the formation of the 
cyst, is problematical. With a deep dissection, 
~ it is unlikely that epithelial elements were 
eft behind and it is more likely that there 
-an epithelial invasion from the periph- 







SUMMARY 


“A casei is presented to illustrate a possible 
i complication of lamellar grafting. After a la- 
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mellar keratoplasty, if one encounters an op- 
tically clear space between host and graft 
which lasts more than a few days, and if the 
surgery has been uncomplicated, i.e., without 
anterior chamber perforation or an overly 
large graft for a small bed, then one might 
suspect the presence of an epithelial-lined 
cyst. 
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surfaces of cornea and prism, one obtains 
\\ two semicircles of a constant and even thick- 
_ ness, such as are required for a perfect to- 
nometry. 

After the tonometry test, the first few 
blinks are sufficient to remove any traces of 
the coloring matter from the surface of the 
cornea. In fact, the coloring matter remains 
to a greater extent on the prism, making it 
possible to proceed directly to the tonometry 
of the contralateral eye. 


SUMMARY 


A new, simple device for obtaining the 
_ formation of fluorescent semicircles in ap- 
- planation tonometry is described. The de- 
. scription of the apparatus and the procedure 
-are reported, Essentially, the technique con- 
- sists of putting directly the exact amount of 
fluorescein, correctly diluted, on a very small 
area of the surface of the tonometer prism. 
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ORBITAL BLOW-OUT FRACTURE 
REPAIR, CONJUNCTIVAL 
APPROACH 


Ricuarp R. Tenzer, M.D., AND 
Gordon R. MıLLeR, M.D. 
Miami, Florida 


The ease and effectiveness of the direct 
approach to the orbital floor has been well 
documented.™? A well-placed incision in the 
nasojugal fold leaves a minimal scar. How- 
ever, even a small scar may have a long-term 
adverse effect in certain patients. There is 
also the possibility of hypertrophic scar for- 
mation and in rare cases, keloid formation. 
These complications can be obviated by plac- 
ing the incision in the inferior cul-de-sac. 

Cases with small- to medium-sized frac- 
tures may be repaired easily through a trans- 
conjunctival approach to the orbital floor. 
Patients with extensive floor fractures or 
those who require wiring of the orbital rim 
should be repaired through a skin incision. 
The use of preoperative orbital laminograms 
(Water’s view) allows a selective surgical 
approach to the orbital floor. 


TECHNIQUE 


A local or general anesthesia may be used. 
A Desmarres retractor is used to retract the 
lower eyelid away from the globe (Fig. 1). 
A malleable retractor, placed posterior to the 
orbital rim, gives adequate exposure, One in- 
cision is made to the orbital rim through all 
of the tissue layers, including the perios- 
teum. The prolapsed orbital fat is retracted 
with the malleable retractor. The periosteum 
is elevated and all herniated material is re- 
moved from the antrum (Fig. 2). Loose 
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Fig. 1 (Tenzel and Miller). Damar retractor re- 
flecting lower eyelid. Malleable retractor, reflecting 
upper eyelid, exposes orbital rim through conjunc- 
tiva (arrow). 


bone fragments are removed or brought into 
position with the intact orbital floor. The 
floor is then repaired. We prefer a pre-made, 
gas-sterilized, thin plate of Cranioplastic.° 
The plastic is shaped with bone rongeurs to 
fit the defect and inserted beneath the perios- 
teum. Wiring is not necessary. The perios- 
teum is closed with interrupted 6-0 silk or 6- 
0 chromic sutures and the conjunctiva is 
closed with the same material. Forced ocular 
ductions are done to make certain there is 
free motility. A firm pressure dressing is ap- 
plied for 24 hours. Postoperative care is the 
same as for any orbital fracture. 

Over a period of three years, 23 patients 
were treated for blow-out fractures by 
means of an incision through the inferior 
conjunctival cul-de-sac. The sole complica- 
tion resulted from inadequate exposure in 
one patient who proved to have a massive 
fracture. 
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Fig. 


2 (Tenzel and Miller). Surgical view of 
orbital floor after incarcerated contents have been 
freed from fracture (arrow). 


SUMMARY 


This paper describes a new technique for 
repair of orbital floor fractures through the 
conjunctival approach. The fracture site is 
bridged with pre-made, gas-sterilized Crani- 
oplastic. This technique is suitable for small, 
or trap-door, fractures or for exploration of 
the orbital floor after reduction of tripod 
fractures. 
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THE JULES GONIN CENTENNIAL 
CELEBRATION 

During the week of September 14-19, 
1970, the Club Gonin, the Swiss Ophthalmo- 
logical Society, and the city of Lausanne 
joined together in celebrating the 100th anni- 
versary of the birth of Jules Gonin. About 
300 members and 150 associates of the Club 
Gonin, members of the Swiss Ophthalmolog- 
ical Society, and certain of the University 

and public figures of Lausanne took various 
parts in the event. 
= The meeting place was the Ecole Poly- 
-technique Fédéral (Fig. 1) of Lausanne 
(EPFL). This is a handsome, modern, more 
or less circular building with a terrace over- 
looking Lac Léman and Mount Blanc, The 
appointments, including a bar and restaurant, 
were adequate and comfortable. 

Opposite the entrance, a Gonin exhibit 
was displayed. The Master’s instruments, in- 
cluding the famous “Paquelin” cautery, 
early and late photographs, Gonin’s original 
sketches and drawings of retinal holes, some 
case records, reprints, a copy of his book, 
telegrams from all over the world seeking 
appointments and so on, were of fascinating 
interest. 

The organizing committee composed of 
Streif (Chairman), Dufour (Secretary), 
Cuendet (Treasurer) and Rempf had every- 
thing perfectly under control and the regis- 
tration apparatus functioned efficiently. 

A dozen or so scientific exhibits were the 
usual centers of interest. Almost all of them 
were by Swiss firms whose names are well 
known to eye surgeons everywhere. 

The afternoon of September 14 was de- 
voted to registration and orientation. That 
evening a get-together reception in the 
EPFL was held. This was a cheerful re- 
union of “retinophiles,” their wives, com- 
panions, and families from many countries. 

The scientific sessions of the Club Gonin 


began at 8:30 the next morning (Sept. 15). 
The theme of the first session was “New 
Progress in Retinal Surgery and Photoco- 
agulation.” The subject, comprising 23 pa- 
pers, included replacement of the vitreous, 
detachment of the posterior vitreous, idio- 
pathic retinal detachment, giant retinal holes 
and their treatment, cyrosurgery, lasers, di- 
agnostic contact lenses, various implants, ad- 
vances in instrumentation, vitrectomy, and a 
number of ingenious and novel experimental 
studies. 

After a quick lunch, the session was re- 
sumed. The members and guests then de- 
parted by bus to Gruyéres to visit the inter- 
esting castle (10th-16th century), later to dine 
in various colorful restaurants in this pic- 
turesque village. Delectable Swiss dishes such 
as cheese fondue, excellent local wines, and 
the music of Swiss bands and choirs, were 
wonderfully enjoyed. The long bus ride home 
in a fog (externally and internally) over 
narrow and winding mountain roads gave 
added adventure, sometimes enlivened by off- 
key singing. 

Early the next morning, the second ses- 
sion, with its general theme “Secondary 
Non-Traumatic Detachments with the Ex- 
ception of Tumours and Congenital Abnor- 
malities” began. Eales’ and Coats’ diseases, 
retrolental fibroplasia, vascular and blood 
diseases, and fluorescein angiography were 
the main topics discussed in 27 papers. 

It was a long day, but the program ran on 
schedule. The meeting concluded just in time 
to allow the participants to leave the pier at 
Ouchy by boat for the castle of Chillon for a 
wine and cheese party in the centuries-old 
halls, graciously offered by the Council of 
State of the Canton of Vaud and the Munic- 
ipality of Lausanne. It was a delightful and 
romantic excursion. 

The next morning (Sept. 17) was given 
over to the memorial day celebration of the 
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Gonin Centenary. It was a heart-warming 
and moving affair. The ceremonies began 
promptly at 8:15 a.m. at the Esplanade de 
Montbenon, in front of the handsome Palace 
of Justice and directly at the foot of the fa- 
mous statue of Wilhelm Tell. 

It was a lovely, warm and sunny morning, 
enhancing the bright colors of the flags of 
Switzerland and some of its Cantons lining 
the promenade, and of the formal flower 
beds against a marvelous backdrop of lake 
and mountains. A goodly number of partici- 
pants were present in spite of the early hour. 
The green-covered podium facing the lake 
was first occupied by His Honor, the Mayor 
or Syndic of Lausanne, M. Chevallaz (Fig. 
2). He was flanked by two officials, garbed 
in red and white medieval cloaks and wear- 
ing black shovel Swiss hats. The mayor gave 
a gracious address of welcome to the delegates 
and guests (Fig. 3) and a proud tribute to 
Jules Gonin, the citizen. Prof. Jules Fran- 
çois, wearing the badge of the President of 
the International Council of Ophthalmology, 
was the next speaker. He expressed the 
thanks of all of us and eulogized Gonin, the 
scientist. The president of the organizing 
committee, Prof. E. B. Streiff, next wel- 
comed those present and spoke on Gonin, the 
teacher and compassionate physician. The 
last speaker was Gonin’s son, Edouard (Fig. 
4). In affectionate and filial words, he told 
amusing anecdotes of a rather simple, mod- 
est, and gentle father, who was dearly loved 
by his family. 

When the speeches were over, the party 
moved a few yards west of the Esplanade 
for the unveiling of the bronze tablet honor- 
ing Jules Gonin and the naming of an impor- 
tant tree-lined avenue running east and west 
in front of the Palace of Justice; formerly 
called Avenue Montbenon, the avenue was 
now named Avenue Jules Gonin (Fig. 5). 
The Asile des Aveugles (Asylum for the 
Blind), to which Gonin was so devoted that 
he left a legacy from his modest estate for 
support of its work, is appropriately in the 
general area and not too far away. 
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The unveiling of the Stele was performed 
by Gonin’s grandson, Olivier Gonin, a 
sturdy, handsome lad (Fig. 6). The inscrip- 
tion (Fig. 7), translated, reads: “Following 
patient research on detachment of the retina, 
a disease that was incurable up to then, he 
discovered the secret of its cure by an opera- 
tion, the principle of which is universally 
recognized, curing numerous patients and 
instructing surgeons come from all over the 
world. He is recognized today as the initiator 
of retinal surgery.” 

Let us digress for a moment to discuss a 
nicely illustrated pamphlet of 42 pages put 
out by the Asile des Aveugles and distrib- 
uted to the registrants. The first part is con- 
cerned with “The Life, the Career and the 
Discovery of Jules Gonin, 1870-1935,” de- 
lightfully written by a devoted disciple, Dr. 
Jean Rumpf. Here, we learn that Jules Go- 
nin (Fig. 8), a fine, wholesome, disciplined, 
and idealistic youth of modest and upright 
parentage, was brought up by Protestant 
pastors, grandfather and father, and became, 
in time, the assistant of Mare Dufour, the 
Professor of Ophthalmology of the Univer- 
sity of Lausanne. In 1902, Dufour was 
asked to prepare the chapter on diseases of 
the retina for publication in the French En- 
cyclopedia of Ophthalmology (it appeared in 
1904). He asked Gonin to help in its prepa- 
ration, especially to review the literature, At 
the 10th International Congress of Ophthal- 
mology (Lucerne, 1904), of which he was 
president, Dufour, in the course of his inau- 
gural address, cried, “Do you believe, gentle- 
men, that there will never be a direct means 
to replace the detached retina? No! No! gen- 
tlemen, I do not believe it. [ have faith in 
science, and I bless in advance those among 
us, or our successors, who will bring to a fu- 
ture Congress, good and divine news, similar 
to that which the Congress of Brussels 
(1857) learned, through the lips of Albrecht 
von Graefe, the nature and the cure of glau- 
coma.” 

How astonishing it is that Dufour’s 
prophecy was fulfilled only 25 years later 
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Fig. 7 (Vail). The inscription on the Stele. 


when Jules Gonin, his own beloved pupil, 
stood before the members of the 13th Inter- 
national Congress at Amsterdam and quietly 
introduced to a world audience, his new op- 
eration for the cure of retinal detachment by 
closure of the retinal tear. 

His paper was followed by a report from 
Arruga confirming that this disease for the 
first time had been amenable to surgical con- 
trol. Up to that moment, Gonin’s work had 
been received with scepticism and disbelief, 
almost scorn, by most of the surgeons. All of 
us now know the almost unbelievable and 
continuous story of complete victory over 
the malady. 

Beginning in 1902, Gonin studied and 
brooded over three main problems: He was 
concerned with the nature, pathogenesis, and 
the cure of the disease (1920). Between 
1919 and 1929, he had published 15 papers, 
most of which met with widespread indiffer- 
ence. His cry “Seek the tears, find them, 
close them!” was largely ignored. 

All of this was changed after Amsterdam. 


¢ 


From then on his life, too, was abruptly 
changed. Patients and surgeons from all 
over the world made pilgrimages to Lau- 
sanne. I, too, joined the throng. In July, 
1930, I spent two dramatic weeks at the side 
of the Master who was kind, courteous, and 
patient to a very young and rather brash 
young man. After 40 years, I can still hear 
him say, during the torrent of surgery, to a 
stream of visiting surgeons, “la distance, la 
direction,” repeatedly checking and recheck- 
ing these vital guides to success. Inspired by 
this good man, his artistry with the ophthal- 
moscope, his honesty, and his genius, I per- 
formed my first “pure” Gonin procedure on 
a young and highly myopic school teacher, 
who, every year until her recent death, has 
sent me a card of gratitude at Christmas for 
the gift of her sight. 

Dr. Rumpf had much to say about the 
cheerful, human side of Gonin: his fondness 
for collecting and studying butterflies, for 
mountain climbing in his youth, and for 
travel (once, for a short time, he was ar- 


X 





a Monsieur et Madame Epovarp GONIN-GAULIS et leur fils 
a OLIVIER ; Mademoiselle GABRIELLE GONIN ; Monsieur RENE 
~ GONIN et sa fiancée ; 

= Madame et Monsieur Grorces-A. BRIDEL-GONIN, leurs 
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ss a Madame PAUL SUBLET, ses enfants et petits-enfants ; 
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_ Evcéne ROUD ; 
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Professeur D' JULES GONIN 


Médecin en chef de PAsile des Aveugles, à Lausanne 
Professeur d’ophtalmologie à Université de Lausanne 


leur cher père, grand-père, frère, oncle et parent, enlevé à leur 
affection dans sa 65° année, après quelques jours de maladie, le 
Io juin 1935. 





Jésus dit: « Je suis la lumière du monde; 
celui qui me suit ne marchera pas. dans les 
ténèbres, mais il aura la lumière de la rie», 


Jean 8: 





a Culte à la Chapelle des Terreaux, jeudi 13 juin, à ro heures. 


Honneurs à rr heures. 


Richemont, Lausanne. 
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Should search patiently during long years 
to attain this end. 

Should discover little by little the process 
that is the origin of this disease. 

Should invent the surgical procedure that 
cures this affection. 

Should succeed in his purpose in an ever 
increasing number of cases. 

Should struggle endlessly to convince his 
confréres of the efficacy of his operation. 

Should tie together, before disappearing, 
the sheaf of his works and of his experi- 
ences, into a masterly monograph.” 

The second part of the pamphlet, written 
by Professor Streiff, contains a short history 
of the establishment of the Gonin Medal, 
and a list of the past medalists. 

The third part consists of an essay by 
Professor René Dufour on the “Develop- 
ment of Retinal Surgery since Gonin.” 

Then comes a charming essay written by 
Dr. Noelle Chomé, one of Gonin’s first 
“interns,” whom he called his “ophthalmic 
daughter.” She wrote in the form of a letter 
to “Mon Maitre Gonin,” with the title of 
“Tules Gonin. Who is he?” The essay con- 
sists of her affectionate recollections of her 
close association with Gonin which began in 
1928 and continued for many years, before 
and after his triumph, These memoirs make 
delightful reading. 

I hope that the entire pamphlet of the 
Asile des Aveugles will be published in our 
literature in an English translation, so that 
those who cannot read French, can enjoy its 
delicious flavor. 

Let us now return to the celebration itself. 
After the unveiling of the Stele, the mem- 
bers of the audience were transported to the 
Aula de Rumine, a handsome university 
building in the Place de la Riponue. Here, in 
the impressive auditorium, the rector of the 
university, Dominique Rivier, a graduate of 
Princeton University, greeted the large audi- 
ence and expressed his pleasure over the co- 
incidence of the Centennary of Gonin and 
the required official reception and recogni- 
tion of the current medalist. He recalled that 
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it is this medal, instituted in 1937 by the f 


University of Lausanne and the Swiss Soci- 
ety of Ophthalmology in memory of the de- 
parted, that has as its first purpose the stim- 
ulation of research and progress in ophthal- 
mology, and as its second, an award to an 
ophthalmologist of international repute. The 
choosing of the medalist is the function of 
the International Council of Ophthalmology, 
which awards the medal at an official con- 
gress, After this is done, it has become gra- 
cious custom for the University and the So- 
ciety to solemnly receive the medalist at Lau- 
sanne and to present the official diploma with 
a copy of the Act of Foundation. 

Then Prof. Jean Charamis, past president 
of the international council, gave a short his- 
tory of the medalists, describing their contri- 
butions. He recalled the names of these 
preeminent ophthalmologists: Vogt of Zu- 
rich (1941), Baillart of Paris (1945), Ar- 
ruga of Barcelona (1950), Duke-Elder of 
London (1954), Woods of Baltimore 
(1958), Goldmann of Berne (1962), Fran- 
cois of Ghent (1966), and now Meyer- 
Schwickerath of Essen, whom he called “the 
Benjamin of the lot.” 

Prof. Charamis was followed by Prof. E. 
B. Streiff, who introduced the 1970 Medalist 
and described at length the achievements of 
Meyer-Schwickerath and his light coagula- 
tor. By his ingenious and dogged work, he 
had carried the treatment of retinal detach- 
ment to glorious heights of success, and has 
provided us with a remarkable tool with 
which to treat other diseases of the eye. 

Prof. Meyer-Schwickerath, President of 
the Club Gonin, modestly and graciously 
thanked the university and the society for 
this great honor. He was then presented with 
a bouquet of red roses by a trés jolie jeune 
fille. It was all very festive. 

Following the ceremony, the members of 
the audience were taken by bus to the medi- 
cal school (Fig. 11) where an elaborate col- 
lation of fine food and wine was served in 
the capacious reception hall, banked in flow- 
ers. 


Tpm. 
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The afternoon was free and the delegates 


\and their families went sightseeing, climbed 


mountains, listened to cow bells and yodelers, 


_ gambled at Evian across the lake, sat around 


in pretty outdoor cafes, talking shop and 
_ messing up tablecloths with pencilled designs 


of eye things, took boat rides, went to Ge- 


_ neva, enjoyed private dinner parties with 
-generous hosts who know their foods and 
© wines so well, etc., etc., until late in the eve- 


“ning. 


Then early as usual the next morning, the 
third scientific session, under the auspices of 


-the Swiss Ophthalmological Society, got un- 
_ der way. The official subject was “Traumatic 
- Retinal Detachment.” The program was di- 
-vided into three parts (I suppose since we 
~were in Gaul). Part 1 introduced the sub- 
-jects of anatomy, pathogenesis, and medi- 
` colegal problems. It was chaired by Witmer 


(Zurich). Part 2, chaired by Gailloud (Lau- 
sanne), consisted of “Clinical Findings in 
Traumatic Retinal Detachments.” Part 3, 
“Surgery and Conclusions,” was chaired by 
Kloti (Zurich). 

Twenty-one papers, given by various au- 


thors from many places, supplemented the 
„three parts and occupied the entire day., 


The evening, in the conference hall, was 


en over to an informal and pleasant din- 
‘ner and entertainment with music and a 
“show by a humourous mimic, René Quellet. 
‘It was all very gay and refreshing to the 


weary scientists (most of them remarkably 
young looking from where I sit) and their 
pretty wives and companions. 

The fourth and final session, strange to 


note, began promptly on time the next morn- 
‘ing. The official subject was the “Local Sur- 
gical Treatment of Diabetic Retinopathy.” 
The first report, “Clinical Study and Surgi- 


cal Indications,” was given by Ricci of Ge- 
neva; the second report, “Results of Treat- 
ment of Diabetic Retinopathy by the Argon 
lon Laser and the High Pressure Xenon 
Lamp,” was presented by Fankhauser, 
Gloor, Lotmar, and Roulier, all of Berne. 
The third report, “The Treatment of Diabe- 
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tic Retinopathy by Photocoagulation: Indi- 
cations and Results,” was presented by A. 
Leuenberger (Basel). 

Then followed one of the most significant 
reports, in my opinion, of the entire pro- 
gram: “The Experimental Diabetes of the 
Rat,” by Babel, P. Leuenberger, Cameron, 
and Renold, all of Geneva. The authors ex- 
hibited the first results of a long-range study 
of the induction of diabetes in the Wistar rat 
by the use of streptozotozine. They were 
successful in the production of cataracts, ru- 
beosis irides, formation of microaneurisms, 
diminution of endothelial cells and pericytes 
in the retina, and the hyalinization and for- 
mation of collagen fibers in the basal mem- 
brane of the retinal capillaries of the experi- 
mental animals. This well-documented report 
opens up a new horizon. 

Fifteen other good papers followed and 
the entire day, with a lunch break, was well 
rewarding. One left this particular session 
with a feeling of great optimism over the fu- 
ture of the local treatment of diabetic reti- 
nopathy, 

These four scientific sessions were of a 
high caliber. The excellent presentations of 
the 90 papers, the showing of slides and 
specimens, and the discussions from the 
floor, were outstanding. 

The auditorium was spacious and the seats 
comfortable, the various chairmen efficient, 
the projections nearly perfect, the simultane- 
ous translations adequate, and the speakers 
—well, I have never attended a meeting 
where the speakers, with few exceptions, had 
their material so well organized, to the point, 
and on schedule. Most of the material that 
was presented was fresh, exciting, and perti- 
nant. It was a great meeting and superbly or- 
ganized, 

No doubt the transactions of this com- 
bined meeting will appear, and I would hope 
soon. These are generally published by S. 
Karger of Basel and New York. 

That evening, most of the participants, at 
least those with sufficient energy, appeared. 


at the farewell banquet in the Lausanne 
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Palace Hotel. Its hosts were the members of 
the Swiss Ophthalmology Society and their 
president, Prof. Alfred Huber of Zurich. It 
was a Lucullan feast and the delicious wines 
were Swiss. A good band played lively music 
and the after-dinner speeches were but two, 
by Prof. Huber and pretty NGelle Chomé, 
Gonin’s “fille ophthalmologique,” after which 
the old folks faded away, the tables were 
cleared, and the tireless Fils de Gonin truly 
relaxed from a most fruitful week. 
Derrick Vail 
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NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 


At the 264th regular meeting of the New 
York Society for Clinical Ophthalmology, 
held on February 1, 1971, R. M. Ellsworth 
moderated a panel discussion on malignant 
melanomas of the eye. F. D. Kitchen spoke 
on the biological aspects of melanoma in var- 
ious species. I. S. Jones spoke on melanomas 
of the eyelids and conjunctiva, while W. C. 
Cooper discussed anterior segment melano- 
mas and excision of portions of the iris and 
ciliary body. A. W. Forrest spoke on the pa- 
thology of ocular melanomas. R. M. Ells- 
worth discussed the diagnosis and treatment 
of choroidal melanomas, and G. M. Howard 
discussed errors in the diagnosis of malig- 
nant melanomas, 

On Monday, January 18, 1971, a com- 
bined meeting of the New York Academy of 
Medicine Section of Ophthalmology, and the 
New York Society for Clinical Ophthalmol- 
ogy was held. There was a panel discussion 
on laser and photocoagulation of macular le- 
sions moderated by G. N. Wise. C. Campbell 
spoke on laser treatments of central serous 
retinopathy, presumed histoplasmosis, senile 
disciform macular degeneration, and preret- 
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inal macular fibrosis (macular pucker). F. 
Campbell spoke on the use of photocoagula- 
tion of macular lesions associated with reti- 
nal telangiectasis. G. Gombos discussed the 
differential diagnosis and treatment of macu- 
lar holes, and I, Okamura discussed the 
treatment of serous macular detachments as- 
sociated with congenital holes in the optic 
disk and a racemous retinal aneurysm in- 
volving the macula. 

At the 262nd regular meeting of the New 
York Society for Clinical Ophthalmology, 
held on December 7, 1970, A. Spector spoke 
on aging of the lens. The central region of 
the lens does not appear to synthesize new 
protein or to replace existing protein; there- 
fore, the protein of this region ages as the 
lens grows older. Alpha crystallin, one of the 
major structural proteins of the lens, in- 
creases in molecular weight as the lens ages. 
This aging of alpha crystallin may be in- 
volved in some type of senile cataract. 

A. G. DeVoe delivered the 24th annual 
Mark J. Schoenberg memorial lecture on ep- 
ithelium invasion of the anterior chamber. 
Although a downgrowth is an uncommon 
complication of cataract surgery, it should be 
suspected if the eye remains red, irritated, 
and with an irregular pupil. It is extremely 
helpful to sketch the suspicious area to deter- 
mine whether or not the lesion is progres- 
sive. The differential diagnosis includes a 
corneal incision, stripping of Descemet’s 
membrane and vitreous adhesion to the supe- 
rior portion of the cornea. Early diagnosis is 
important, but treatment should not be un- 
dertaken without histologic confirmation. 
Mechanical removal of the downgrowth with 
the dissecting microscope is favored by the 
speaker. 

Ralph Z. Levene 


*“AMERICAN JOURNAL OF OPHTHALMOLOGY 


Frank W. NeweELL, Editor-in-Chief 
160 East Grand Ave., Chicago, Illinois 60611 


Derrick Vai, Editor-in-Chief Emeritus 
2450 Lakeview Avenue, Chicago, Illinois 60614 


EDITORIAL BOARD 





Bernard Becker, St. Louts 
Frederick C. Blodi, Iowa City 
Benjamin F. Boyd, Panama 
Thomas Chalkley, Chicago 
Sir Stewart Duke-Elder, London 
DuPont Guerry IH, Richmond 
Michael J. Hogan, San Francisco 
Robert W. Hollenhorst, Rochester 
Herbert E. Kaufman, Gainesville 
Arthur H. Keeney, Philadelphia 
Bertha A. Klien, Chicago 
Alex E. Krill, Chicago 





INTERNALIZE, EXTERNALIZE, 
ee. OR FILTER? 

< A flurry of clinical activity with respect to 
-new glaucoma operations has marked the 
-past decade, no doubt due to undisputed ad- 
vances in microsurgical instrumentation and 
` technique. All of these procedures are aimed 
at reducing intraocular pressure while obvi- 
-ating some of the postoperative complica- 
tions of filtering surgery, such as cataract, 
_ leaky blebs, and infection. Almost all of the 
authors report remarkable success with their 
own variants of these procedures. Not since 
-Barkan has such a direct assault been made 
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on those sites in the aqueous drainage path- 
way believed responsible for the increased 
resistance in primary open-angle glaucoma. 
In this flurry of clinical activity, a fraction- 
ation of opinion on the filtering operation 
has occurred. Some advocate surgically 
opening Schlemm’s canal to the anterior 
chamber and others suggest creating a com- 
munication between the canal and the sub- 
Tenon’s space. 

Those investigators holding to the classic 
concept that the area of pathology is the tra- 
becular meshwork and inner wall of 
Schlemm’s canal have opted for procedures 
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designed to internalize or open a channel 
from the anterior chamber of the eye to 
Schlemm’s canal.2° Unlike Barkan, whose 
efforts at goniotrabeculotomy in primary 
open-angle glaucoma failed, most have em- 
ployed an ab externo approach. In trabecu- 
lotomy, the canal is cannulated and the probe 
made to enter the anterior chamber. In tra- 
beculectomy, a button of tissue including the 
inner and often outer walls of Schlemm’s ca- 
nal and trabecular meshwork is excised un- 
derneath a lamellar scleral flap which is sub- 
sequently closed. Evaluation of the efficacy 
of these procedures is difficult at best. Vari- 
ous series have selected patients in different 
fashion and have included cases of angle clo- 
sure, congenital and secondary, as well as 
primary open-angle glaucoma. Certainly, 
performing a trabeculotomy in combination 
with cataract extraction, or with iridectomy 
in narrow-angle glaucoma, proves nought. 
Lens extraction alone in the former and iri- 
dectomy alone in the latter can normalize 
intraocular pressure. Trabeculotomy has 
been found successful in congenital glau- 
coma,® the success rate being similar to that 
of goniotomy. In addition, the criteria for 
surgery are variable in different series, 
Many authors operate on “early” primary 
open-angle glaucoma before evidence of field 
loss. At this stage, reversibility of pressure 
elevation can occur spontaneously. In addi- 
tion, any operative procedure on the eye iS 
often followed by variable periods of hypot- 
ony. Furthermore, success must be qualified 
with respect to the use of postoperative med- 
ications and presence of filtering blebs. In 
spite of careful closure of the scleral flap, 
many eyes demonstrate clear-cut or ill-de- 
fined blebs for variable periods of time. 

One can also ask how often cannulation of 
Schlemm’s canal is truly successful and 
whether the communication with the anterior 
chamber remains patent. Performance of 
trabeculotomy on eyes to be enucleated and 
histopathologic examination of these and of 
trabeculectomy specimens should prove to be 
illuminating. Histologic evidence of fibrosis 
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at both ends of the transected Schlemm’s ca- 
nal and absence of the canal in the surgical. 
specimen have been noted in two patients 
whose intraocular pressures were controlled 
by trabeculectomy without the presence of 
filtering blebs.° Gonioscopic follow-up 1s 
mandatory in all patients, with attempts to 
reflux blood into the cleft. 

Other surgeons, enamored of the possibil- 
ity that the outer wall of Schlemm’s canal 
and intrascleral drainage channels are at 
fault, have suggested that sinusotomy, or ex- 
ternalization of Schlemm’s canal to the sub- 
Tenon’s space by excising an overlying strip 
of sclera, is the procedure of choice in most 
cases. 1! A variant of this theory involves 
collapse of Schlemm’s canal as the patho- 
physiologic mechanism.?#"* As the majority 
of evidence points to the inner wall of 
Schlemm’s canal as the primary resistance 
site, externalization of the canal should not 
bypass the obstruction. The excellent results 
reported, however, raise fundamental ques- 
tions as to the site of pathology, but also 
about possible “bulge” alterations or micro- 
surgical damage to the inner wall of 
Schlemm’s canal. Here again, the frequent 
absence of persistent blebs confuses the in- 
terpretation of what the operation accom- 
plishes. Sinusotomy should eliminate at least 
that portion of the aqueous humor dynamics 
influenced by episcleral venous pressure, 
which would result in an 8 to 10 mm Hg fall 
of intraocular pressure. As indicated above 
for trabeculotomy and trabeculectomy, stan- 
dard criteria for diagnosis and patient selec- 
tion as well as thorough pre- and postopera- 
tive visual fields, tonographic, and gonio- 
scopic documentation, are required for eval- 
uation of the sinusotomy procedure. 

Studies are needed to elucidate the site of 
obstruction in primary open-angle glaucoma 
by repeated manometric measurements of 
outflow facility in human eyes during each 
stage of sinusotomy, trabeculectomy, and 
trabeculotomy. This can be accomplished 
without significant risk to the patient or in- 
convenience to the surgeon. 
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Even if one accepts these new microsurgi- 
> cal procedures for glaucoma as superior, do 
they act other than as filtering operations? A 
- number of observers feel that these proce- 
-= dures produce a type of filtration, often 
without gross bleb formation. In addition, a 






-significant number of patients so operated 
-upon have transient or permanent filtering 
- blebs. Evaluation by iontophoretic or intra- 
— cameral injection of fluorescein and slit-lamp 
`- observation of the operative site might an- 
swer this question. 
Before one can recommend these more 
difficult microsurgical operations to the prac- 
o ticing ophthalmologist, more data must be 
“accumulated. This is best done at centers ca- 
` pable of performing uniform procedures on 
large numbers of carefully selected patients 
-with adequate controls. 










Bernard Becker 
Steven M. Podos 


REFERENCES 


1, Barkan, O.: A new operation for chronic 
glaucoma. Restoration of physiological function by 
opening Schlemm’s canal under direct magnified 
view, Am. J. Ophth. 19:951, 1936. 

-= 2 Grant, W. M.: Further studies on facility of 
flow through the trabecular meshwork. Arch Ophth. 
60:523, 1958. 

~ 3. Sugar, H. S.: Experimental trabeculectomy 

in glaucoma. Am. J. Ophth. 51:623, 1961. 

oo 4. Smith, R.: The comparison between a group 

of drainage operations and trabeculotomy, after a 

~ follow-up of five years. Tr. Ophth. Soc. U.K. 
89:511, 1969, 

. 3. Harms, H., and Dannheim, R.: Epicritical 

= consideration of 300 cases of trabeculotomy ab 
externo. Tr. Ophth. Soc. U.K. 89:491, 1969. 

6 Cairns, J. E.: Trabeculectomy for chronic 

> simple open-angle glaucoma. Tr. Ophth. Soc. UK, 

- 89:481, 1969. 

7. Walker, W. M.: Trabeculotomy and external 
fistulization of Schlemm’s canal. Follow-up opera- 
tions performed from three to five years ago. Adv. 
Ophth. 22:140, 1970. 

8. Linnér, E.: Some experiences of microsurgical 
trabeculotomy and trabeculectomy ab externo in 
chronic simple glaucoma. Adv. Ophth. 22:132, 1970. 

9. Watson, P.: Trabeculectomy. A modified ab 
externo technique. Ann. Ophth. 2:199, 1970. 

10. Hetherington, J.: Discussion of trephino- 

. trabeculectomy. Presented before the American 

Academy of Ophthalmology and Otolaryngology, 
Las Vegas, 1970. 

11. Krasnov, M. M.: Microsurgery of glaucoma. 


¢ 


+ 


CORRESPONDENCE 


1155 


Indications and choice of techniques. Am. J. Ophth. 
67 :857, 1969. 

12. Nesterov, A. P.: Pathogenesis of glaucoma. 
Am. J. Ophth. 70:691, 1970. 

13. Suson, E. B., and Schultz, R. O.: Blood in 
Schlemm’s canal in glaucoma suspects. A study of 
the relationship between blood-filling pattern and 
outflow facility in ocular hypertension. Arch. 
Ophth. 81:808, 1969, 


CORRESPONDENCE 
HEMODYNAMICS OF DIABETIC RETINOPATHY — 


Editor, 
American Journal of Ophthalmology : 


Dr. Francis A. L’Esperance’s theory or 
thesis on “The pathologic hemodynamics of 
diabetic retinopathy” (Am. J. Ophth. 71: 
251, 1971) depends for its validity on a 
number of factors, some of which are not 
supported by present knowledge. Early in 
the development of his thesis, he states, “As 
the mural cells become incapable of main- 
taining the tone of certain precapillary ves- 
sels, a gradual dilation and increase in the 
flow rate of these capillaries takes place.” 
Dollery? and Hill and co-workers? have 
pointed out that these dilated vessels do not 
function as high-flow shunts and indeed do 
not seem to act in any way as shunts. Dr. 
L'Esperance states that these dilated capil- 
laries eventually lead to preferential shunt 
formation, directing a relatively large blood 
flow along these routes. Again, the evidence 
would seem to indicate that there is a de- 
creased blood flow through these areas, 

Dr. L’Esperance finds individual capillary 
shunts occurring initially in the macular and 
postequatorial retinal areas. Looking at 
many trypsin digested preparations, I have 
been impressed by their random distribution, 
rather than any predilection for the macular 
and postequatorial areas. He states that mi- 
croaneurysms may be first noticed in the 
paramacular and posterior pole region owing 
to the higher vascular pressure and possibil- 
ity of vessel wall herniation. What is the evi- 
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dence for higher vascular pressure at a capil- 
lary level in the posterior pole? Certainly, I 
have not been impressed by early microaneu- 
rysmal development in the posterior pole. 
We tend to look harder and longer at this 
area with the ophthalmoscope and hence note 
them sooner. With fluorescein studies on di- 
abetic individuals in all stages of retinopathy 
as well as without retinopathy, and in retinal 
trypsin digestion preparation as well,** I 
have noticed a rather random distribution of 
microaneurysms with no preference for the 
posterior pole. In fact, one retina obtained 
from a subject known to be diabetic had only 
two microaneurysms in the entire trypsin di- 
gested preparation of the posterior half of 
the retina; they were both near the equator 
in the naso-inferior quadrant. Another simi- 
lar preparation had only one microaneurysm 
which was located halfway between the disk 
and the equator in the nasosuperior quad- 
rant. 

Dr. L'Esperance, still discussing the de- 
velopmental stages, states that permanently 
dilated channels in both the macular and 
midperipheral retinal areas create a bypass 
of the blood away from more distal vascular 
segments, The distal retinal areas involved 
may undergo relative ischemia, tissue hy- 
poxia, and generalized loss of substance. I be- 
lieve he is putting the cart before the horse. 
In reports by Levene and associates,* and in 
my own studies reported previously,*’* it was 
pointed out that the shunts, rather than being 
primary and resulting in occlusions of sur- 
rounding vessels, are instead most probably 
secondary, resulting from the hypoxic stimu- 
lus of the surrounding occluded vessels. The 
surrounding vessels occlude secondary to the 
characteristic small blood vessel involvement 
in diabetes, leading to a gradual arteriolar 
obliteration with its relationship to capillary 
closure.?*® 

Dr. L’Esperance’s theory further depends 
on the fact that eventually there is a great 
increase in the amount of blood flowing 
through the retinal tree. In fact, diabetic 
eyes have a delayed retinal circulation time? 
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and even advanced cases of diabetic retinop- 
athy show normal or delayed retinal circula- 
tion times.” Rather than an increase in reti- 
nal circulation in both volume and speed, 
there seems to be a stagnation of flow and a 
decrease in total volume. The Bernoulli 
effect, as advocated by Dr. L’Esperance, de- 
pends upon a rate of blood flow that is more 
rapid than normal to explain diabetic retinal 
changes. Because of this, the Bernoulli effect 
probably cannot serve as a basis for the ex- 
planation of the many ophthalmoscopic find- 
ings in the diabetic eye, as Dr. L’Esperance 
has used it. 


One final point: Dr. L’Esperance speaks 


of the relentless progression of the retinal 
abnormalities, whereas if one factor charac- 
terizes diabetic retinopathy, it is its capri- 
ciousness, its unpredictability. In the vast 
majority of diabetic individuals, the retinop- 
athy is not relentless. It waxes and wanes 
with remissions and exacerbations. In many 
cases, it becomes more or less stabilized. 
Some cases progress to a point and then 
“burn out.” To be sure, some cases progress 
relentlessly (surely well under 10%), but 
just as asuredly, a number will spontane- 
ously improve, and may even improve mark- 
edly, 
Myron Yanoft 
Philadelphia, Pennsylvania 
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REPLY to Dr. YANOFF 
Editor, 
American Journal of Ophthalmology : 


=o I was particularly pleased that Dr. Yanoff 

presented his opinion about the pathologic 
' process occurring in diabetic retinopathy. As 
_ I stated in the article in question, my main 
~ desire was to stimulate thought and research 
on the hemodynamics of vascular disease, 
_ since, regardless which theory eventually 
proves correct, the benefactor will ultimately 
be the diabetic patient. 

Dr, Yanoff’s first paragraph states that di- 
- lated capillaries do not function as high-flow 
-= shunts. I agree that most do not carry more 
-blood than previously and are certainly not 

high-flow” in nature, but some do dilate re- 
~-markably and can be seen as tortuous intra- 
= retinal vessels that certainly car ry a greater 
volume of blood along shunting paths. A 
number of these vessels eventually transport 
enough blood so that the more proximal 
channels do, indeed, operate as relativ ely 
high-flow, high volume systems. 

In Dr. Yanoff’s second paragraph, he 
= questions the evidence for greater vascular 
_ pressure at the capillary level at the posterior 
_ pole. Our laboratory is now measuring arte- 
riolar pressures in the paramacular area 
which are higher than those more distal on 
the vascular tree. This would also be ex- 
- pected by simply considering the physiologic 

hemodynamics of any vascular system. Fur- 
thermore, the damaged capillaries, once di- 
lated, no longer offer resistance, and can 
transmit the entire pressure head from the 
„arteriole to the distal ramifications of the 
-capillaries causing various pathologic condi- 
tions—e.g, macular edema, intraretinal 
hemorrhage. As far as the microaneurysm 
distribution is concerned, I am sure that this 
can vary, but my experience has been stated 
_in the original paper. I do not think one or 
two microaneurysms in an entire retina re- 
solves the question. 

In Dr. Yanoff’s third paragraph, he sug- 
gests that we may have put the cart before the 
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horse; I submit that at this point this de- 
pends upon ones personal convictions. 

The fourth paragraph is quite interesting 
because stagnation of blood flow is apparent 
in certain regions of the retina. This is true 
if the blood has been shunted away from the 
area in question, and if larger arcade shunts 
have formed (especially disk shunts) such as 
can be observed in some of the fluorescein 
studies he cites. I think both conditions—the 
stagnation of blood flow in some regions and 
high flow systems in other retinal areas—are 
taking place concurrently and the former is 
the result of the latter hemodynamic abnor- 
mality. 

Dr, Yanoft’s last paragraph deals with the 
natural history of diabetic retinopathy. The 
capriciousness, unpredictability, remissive- 
ness, and exacerbations of this disease are 
well known and are intimately dependent 
upon and fluctuate with the superimposed 
combinations of hemodynamic alterations. 
More knowledge about these flow and pres- 
sure patterns will hopefully permit us to 
more accurately predict, treat, and possibly 
reverse these diabetic retinal changes, and 
will allow a more rational approach to the 
entire problem of diabetic retinopathy. 

Francis A. L’Esperance, Jr. 
New York, New York 





VISUAL LOSS FOLLOWING SURGERY 


Editor, 
American Journal of Ophthalmology: 


I read with interest the excellent paper en- 
titled, “Total unilateral visual loss following 
orbital surgery,” by Drs. John C. Long and 
Philip P. Ellis (Am. J. Ophth. 71:218, 
1971). Such a complication is indeed very 
serious and I suspect more frequent than our 
literature indicates. I would like to call to the 
authors’ attention a report by Dr. William 
Jarrett and myself entitled, “Unexplained 
blindness and optic atrophy following retinal 
detachment surgery” (Arch. Ophth. 73: 
782, 1965). Our conclusions were very 
similar to those of authors Long and Ellis, 
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and in all 11 cases included in our report 
severe optic atrophy ensued. 
Robert J. Brockhurst 
Boston, Massachusetts 


OPuUTHALMOMYIASIS INTERNA 


Editor : 
American Journal of Ophthalmology : 

With regard to the article entitled, “Un- 
usual case of ophthalmomyasis interna” (70: 
968, 1970) by E. W. Hunt, Jr., I would like 
to draw your attention to an article in the 
South African Medical Journal of October 
10, 1970, entitled, “Ocular myiasis interna 
caused by the sheep nasal bot fly.” In this pa- 
per I described a case of ocular myasis in- 
terna clinically similar to that described by 
de Boet My patient presented with optic 
neuritis and a severe iridocyclitis, and al- 
though the inflammation subsided com- 
pletely, the end result was a total optic atro- 
phy. However, in this patient I was able to 
remove two larvae from the anterior cham- 
ber, one alive, the other dead. These larvae 
were identified as first-stage larvae of oes- 
trus ovis (sheep nasal bot fly). 

W. Rakisin 
Johannesburg, South Africa 
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BOOK REVIEWS 


Apier’s Puystococy or THE Eye, 5th ed. 
By Robert A. Moses. St. Louis, The C. V. 
Mosby Company, 1970. Clothbound, 713 
pages, black and white illustrations. 
$22.50 | 
The fifth edition of Adler’s Physiology 

signals a change in editorship and in format 

of this time-honored text in physiology of 
the eye popular with residents in ophthalmol- 
ogy. Dr. Moses has invited contributions to 
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old and new chapters from colleagues Bill, 
Cotlier, Gloor, Milder, Newman, and 
Schickman. Without exception, the exten- 
sion of the purpose of the text has been car- 
ried out with great skill. 

Particularly impressive are chapters deal- 


A 


ing with the ocular circulation and aspects ofe ” 


retinal physiology. Updated information is 
included in articulate chapters on intraocular 
pressure and the cornea. In the latter, refer- 
ence to the recent important work of Gold- 
man and Benedek, relating microstructure to 
transparency, has been omitted, but other- 
wise the discussions of corneal transparency 
are adequate, In general, the material is pre- 
sented in a concise and clear manner and will 
impress the student and resident. The chap- 
ter on ocular motility, however, is unduly 
long. The excellence of available texts on 
strabismus lead to the suggestion that this 
portion of the chapter be eliminated. Some- 
what disappointing is the absence of new in- 
formation relating fine structure to the phys- 
iology of the extraocular muscles, particu- 
larly as these relate to eye movements. While 
the current state of the art in secretion and 
transport exhibits gaps, the chapter on intra- 
ocular fluids is nonetheless skimpy. Refer- 
ence to other works is made. In a text as 
comprehensive as this one, perhaps the line 
has been drawn. Finally, the division of bib- 
liography into specific and general refer- 
ences should be very helpful for the student. 

Taking over from an expert in the field of 
visual physiology was a Herculean task. We 
all owe a debt of gratitude to Dr. Moses for 
the care with which he has assembled his ma- 
terial. We stand in admiration of him for his 
efforts in helping us with one of the impor- 
tant teaching aids available in ophthalmology. 

M. L. Sears 


DIE OPHTHALMOLOGISCHEN UNTERSU- 
CHUNGSMETHODEN, vol. 1. Edited by 
Wolfgang Straub, Stuttgart, Enke Verlag, 
1970. Clothbound, 547 pages, 542 black and 
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white figures, one color plate, 58 tables. 
DM 128 


This first volume of a projected two-vol- 
>: ume set contains a series of chapters on the 
7 _ examination of the eye. A few are of a sim- 
. ' ple, practical type, most are devoted to the 

"theoretical aspects of routine examinations, 
a some deal with methods which are out of the 
© reach of the practitioner and indeed of the 
= vast majority of ophthalmic clinics. 

The first chapter is concerned with macro- 

scopic examination of the eyelids, conjunc- 
_ tiva, cornea, and of the position of the globes 

(J. Draeger and J. Rickert). This chapter is 
© followed by others on microbiology (F. 
 Miiller), the secretion of tears and the lacri- 
mal pathways (W. Aust), focal illumina- 
on (H. Goldmann), the pupil (K. E. 
Schrader), ophthalmoscopy (H. Sautter and 
. Rassow), reflectometry of the fundus 
- (E. Kleberger), tonometry and tonography 

(R. Weekers and E. Prijot), ophthalmo- 

dynamometry (P. Niesel), x-ray diagnosis 

(H. J. Süsse), ultrasound (A. Nover and 

B. Lopping), and lastly, the use of isotropes 

in ophthalmic diagnosis (P. Lommatzsch 
and E. W. Dorfel). 
© A detailed review of each chapter cannot 
< be given in a brief space, nor is it necessary. 
‘one brings essentially new material, and a 
a “ritical survey would not serve a very useful 
"purpose for readers of the Journwat who do 
not read German with ease. Suffice to say 
- that all chapters are of high quality and that 
some are superb. The literature is generally 
very well covered. 
It is not invidious to single out the chapter 
“by. Goldmann. Its modest title, “Focal Ilu- 
< mination,” gives a mere inkling of its con- 

tents. It is the longest chapter in the book 

(126 pages) and covers in considerable his- 

toric and technical detail the mechanics, geo- 
metric optics, and use of the slit lamp in its 
manifold modifications, the measurements 
on the anterior segment and the fundus ex- 
~ amination which it makes possible, as well as 

_gonioscopy and slit lamp photography. Thus 

it is a summary of a major part of Gold- 
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mann’s life work, although the work of oth- 
ers in the field is also given with great com- 
pleteness. This reviewer knows of no other 
presentation, in recent times and in any lan- 
guage, of the material offered in this chapter. 
It is regrettable that its study must remain 
restricted to those able to read the simple _ 
straightforward German of Goldmann. 

The book is very well got up. The pages 
have the usual pleasing appearance of the 
books from the Enke Verlag. Typographical 
errors are at a minimum. The figures are 
clear, large, and well reproduced. No index 
is provided, but the editor, Prof. W. Straub, 
has promised that the index to this volume 
will be included in volume two. 

An overall evaluation of the handbook will 
have to wait until the second volume be- 
comes available. This reviewer looks for- 
ward to its appearance, 

Hermann M. Burian 
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OPHTHALMIC PLastic SurceEry, fourth ed. 
By Sidney A. Fox. New York, Grune and 
Stratton, 1970. Clothbound, 590 pages. 
Ophthalmic plastic surgery is obtaining a 

greater and greater importance in the prac- 

tice of ophthalmologists. With the increasing 
trauma to which the periorbital area is sub- 
jected, ophthalmologists are called up with 
increasing frequency to provide cosmetic re- 
pair, Therefore, a comprehensive text of this 
branch of the ophthalmologists’ surgical art 
is not only desirable but essential. The au- 
thor’s new edition provides for this need 
comprehensively, succinctly, and clearly. As 
in all the previous editions, this fourth edi- 
tion supplies the basic conservative approach 
to plastic repair without which one cannot be 

a virtuoso, There is very little one can dis- 

agree with in this well-written text in which 

I found the description of historical back- 

ground refreshing and entertaining. 

I believe it is important that Dr. Fox ex- 
presses his preferences for the various pro- 
cedures and explains why he prefers one ap- 
proach to another, instead of just presenting 
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all available possibilities. Even if one does 
not agree with every one of his reasons, it 
behooves the reader to marshal arguments 
for the use of another approach. This is not 
only intellectually stimulating but also educa- 
tional. 

The only criticism I can bring forth is the 
lack of clarity of some of the photographs. 
While the illustrations are excellent, some of 
the photographs do not come up to the excel- 
lence of the text. I hope that in the next edi- 
tion some newer and better photographs will 
replace some of the old standbys. 

I think this volume should be on the li- 
brary shelf of each ophthalmologist who in- 
tends to undertake plastic surgical repair. 

Tibor G, Farkas 


tative ent 


FRACTURES OF THE ORBIT. By G. M. Bleeker 
and T. Keith Lyle. Philadelphia, Williams 
& Wilkins, 1970. Clothbound, 266 pages, 
table of contents, subject index, 331 black 
and white illustrations, 21 tables. $21.00 


This book, which presents the proceedings 
of the symposium on orbital fractures held 
in Amsterdam during April of 1969, is the 
most comprehensive single source dealing 
with this subject that has yet been printed. 
The volume is organized in three general 
sections: Diagnosis and indications for oper- 
ation, treatment of fresh orbital fractures, 
and treatment of old orbital fractures, Well- 
edited selections from discussion sessions 
are included following several of the papers. 
The subject index was found to be logically 
presented, although brief. The illustrations, 
including x-ray views, are of good quality 
and, on the whole, are quite well done. 

Some of the usual imperfections due to 
symposium format are evident, such as over- 
lapping of some topics and lack of an overall 
general classification, but certain outstanding 
papers such as those by T. Keith Lyle and 
D. K. White masterfully and concisely sum- 
marize diagnosis, indications, and treatment. 
Sufficient attention has been directed to the 
presentation of the gamut of surgical proce- 
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dures, and the book includes such varied 
procedures as the use of antral balloons, the 
transethmoidal approach to the optic canal, 
and the use of varied alloplastic materials. 

In short, all the components for successful 
evaluation of orbital trauma, including radi- 
ographic diagnosis, clinical diagnosis, ore j 
thoptic evaluation, and surgical evaluation 
and treatment are clearly detailed, making 
this book essential reading for anyone inter- 
ested in the subject of orbital diagnosis and 
surgery. The book is truly outstanding in its 
particular field and its editors, G. M. Bleeker 
and T. Keith Lyle, are to be commended. 

D. Jackson Coleman 





Tue Eve. Vegetative Physiology and Bio- 
chemistry, vol. 1, 2nd ed. Edited by Hugh 
Davson. New York, Academic Press, 
1969, 679 pages. 

The second edition of this authoritative 
account of the vegetative physiology and 
chemistry of the eye consists of eight chap- 
ters. The increase in size and scope of the 
text reflect great advances in our knowledge 
of the chemistry of the lens and retina, A 
separate volume on the comparative physiol- 
ogy and anatomy of the eye is planned. For 
these reasons the chapter on comparative 
anatomy of the vascular supply of the eye in 
vertebrates, in the first edition, has been 
eliminated. In its place we have two chapters 
dealing with intermediary metabolism of the 
lens and of the retina. C. N. Graymore and 
S. G. Waley have been added to the list of 
distinguished contributors: Maurice, Kron- 
feld, Pirie, and Van Heyningen. 

The text is aimed somewhere between the 
resident in ophthalmology and the research 
worker in visual physiology and chemistry. 
Most residents will find answers to many of 
their important questions, but some may be 
put off by the complexity of the detail, On 
the other hand, graduates and research 
workers will appreciate the erudition and lit- 
erature references contained in the chapters 
on the intraocular pressure and intraocular 
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fluids, lens, vitreous, and retina. Less promi- 

_ nently dealt with is information that would 
"correlate the physiology of the ocular circu- 
_ lation with its anatomy. While this lack may 
e a reflection of the dearth of material in 
_ this area (similar omissions of the ocular 

* scirculation are present in general textbooks 
` of physiology), the importance of the circu- 
_ lation for the large avascular mass in the eye 
might merit some further consideration. 
This is the first in a series of volumes 
= dealing with ocular physiology, an important 
© addition to the library and laboratory of ev- 
~~ ery serious scholar in the visual sciences. 

| M. L. Sears 











*RACTURE DE L’ORBITE. By A. Reny and M. 

Stricker. Paris, Masson and Cie, 1969. 

Ce 12 aetbound, 174 pages, 156 figures, bibli- 
_ ography. 

This is a concise, well-written survey of 
the ophthalmic indications for surgery in 
fractures of the orbit. It is the combined ef- 
fort of an ophthalmologist and maxillofacial 
surgeon, the authors drawing on their expe- 

= riences with over 600 orbital fractures in the 
= treatment of which they cooperated. The 
. goal of the authors is to define the indica- 
ions for surgery from an ophthalmic point 
f view. The authors are particularly con- 







one the maintenance or restoration of bino. 
-ular vision in cases of disturbed ocular mo- 
- tility. 

They introduce the routine use of forced 
© ductions on an outpatient basis, and the use 
of electromyography in their preoperative 
evaluation. Oculomotor imbalances following 
orbital injury may have neurogenic or me- 
_ chanical causes. In the neurogenic group, the 
_electromyelogram is abnormal and eye mo- 

tion in the forced duction test is normal. 
With mechanical causes, the EMG will be 
normal but the forced duction test may be 
= positive, 
== The book is divided into four sections: 
(1) a general review of pertinent fields, or- 


+ 
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bital anatomy, useful radiologic techniques, 
discussion of binocular vision and diplopia, 
and a description of the authors’ techniques 
of forced ductions and electromyography ; 
(2) an anatomic-clinical description of or- 
bital fractures divided into the areas af- 
fected; (3) a discussion of the pathogenesis 
of these fractures and the consequent de- 
rangements of ocular motility; (4) the oper- 
ative treatment and complications associated 
with these operations, 

The book is well illustrated, using numer- 


ous case examples, each of which is accom- > 
panied by the Lancaster field. The section on 


treatment is not detailed: this is not a de- 


scriptive text of operative technique. More __ 
importantly the authors stress the indications _ 7 
for surgery and, when necessary, the absti- ee 
nence from surgery. There are frequent ref- _ 


erences to other authors and their statistics, — 
and the book contains one of the richest bib- 


liographies published on this subject. Al- a 
though apparently written primarily with the 9 


maxillofacial surgeon in view, it would be a 
valuable contribution to the ophthalmologist’s 
library. 

Theresa de Barros 


AAAA IIH Mia b Lemire aree A Air hrana mana 


Eye Inyurtes. By Edward Zagora. Spring- 
field, Ilinois, Charles C Thomas, 1970. 
Clothbound, 601 pages, table of contents, 
index, acknowledgements, references, 403 
black and white illustrations, eight color il- 
lustrations, four tables. $30.75 


Borrowing a phrase used by a late Cana- 
dian writer, this heavy (3.75 pounds) tome 
can be described as similar to “an aero-plane 
flight” over the peaks of many components 
in ocular traumatology. It sweeps across 
such diverse topics as mechanical injury to 
the globe and adnexa, protective lens materi- 
als and equipment, industrial illumination, 
highway lighting, glare, cranial trauma, dys- 
lexia and its variants, the psychiatry of self- 
mutilation, and problems in vascular supply 
to the eye and brain. An abridged review of 
chemical and drug toxicology follows, with 
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suggestions on preventive measures. Prob- 
lems of thermal, radiant, electrical, and sonic 
injuries are touched on, with comments on 
variations under different oxygen and baro- 
metric tensions. The author then encounters 
flight and space travel hazards: Aspects of 
legal implication, residual visual efficiency, 
and rehabilitation are pressed into a final 17 
pages. In addition to gleanings from the au- 
thor’s “more than 20 years of ophthalmic ex- 
perience,” many pages cover subjects in the- 
oretical and abbreviated form. These pas- 
sages would be strengthened either by testi- 
mony of personal experience or by a critical 
sifting of the extensive literature in areas 
such as A- and B-mode diagnostic ultra- 
sound, microsurgical techniques, and varia- 
tions in the methods of tonography. Critical 
details of magnetic principles, and inclusion 
of present-day equipment such as the Bron- 
son magnet, would enhance these discus- 
sions, Industrial ophthalmologists would also 
be aided if the many types of protective gog- 
gles and equipment were identified as to 
manufacturer or source. Apparently due to 
problems in the preparation of the volume, 
many numbers entered in the nine reference 
sections do not correspond with their cita- 
tions in the text. 

The scope of this work, going from con- 
junctival foreign bodies to motility aids for 
the blind, precludes detailed coverage of each 
subject area. 

From this ‘broad outline, the author and 
various co-authors might well develop a se- 
ries of current monographs covering each of 
the many diverse subjects which relate to the 
large field of visual traumatology. 

Arthur H. Keeney 


amiina tet vata 


Iex At-Harruam. Edited by Hakim Mo- 
hammed Said. Hamdard National Foun- 
dation. Paperback, table of contents, bibli- 
ography, index, 212 pages, 115 black and 
white figures. $10.40 


Ten centuries have elapsed since the birth 
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of Alhazen (965-1039), whose full Arabic 
name was Abu Ali Muhammed Ibn Al-Ha- 
san Ibn Al-Haitham. In Latin translation, 
Al-Hasan (his father’s name) became Al- 
hazen, but in Arab vernacular the final part 
of his designation is used, Ibn Al-Haitham. 


He was a versatile genius and wrote pro-e ° 


fusely on mathematics, astronomy, philoso- 
phy, and theology, but his greatest achieve- 
ment was his experimental work in optics. 
The president of the influential Hamdard 
National Foundation of Pakistan, Hakim 
Mohammed Said, in his zeal to stimulate a 
cultural revival, arranged symposia to com- 
memorate this millennium in the educational 
centers of Pakistan-Karachi, Peshawar, Ra- 
walpindi, Lahore, Dacca, and Islamabad. 
Short talks were given on radio and televi- 
sion and Alhazan’s writings are being trans- 
lated into Urdu. A commemorative stamp 
(reproduced these pages, 71:445, 1971) was 
printed in an issue of 15 million, and is 
available at the Intergovernmental Philatelic 
Corp., 225 W. 34 St., New York City. Mes- 
sages were solicited from the world’s repre- 
sentative scholars. Among the Americans 
who sent appropriate responses were Newell, 
Kronfeld, Holmes, and Sarton. The impos- 
ing volume has 212 pages of lectures given 
on the life and works of Alhazen, 22 pages 
of messages, and 77 pages of English trans- 
lations of the writings of Alhazen. The 
“Discourse on Light,” translated into Ger- 
man by J. Baarmann in 1882, is presented in 
English, but Alhazen’s “Optics,” translated 
into German in 1911, is omitted. Though 
both are given in English by translator T. H. 
Shastid in the American Encyclopedia of 
Ophthalmology (11:8698, 1917), this was 
overlooked in the references to Alhazen in 
modern scientific literature. 

The Arabian Golden Age extended from 
945 to 1258. (It ended when the Arabian 
lands were conquered by the Turks and 
Mongols.) Alhazen was its finest flower. His 
experimental works were studied by Euro- 
pean scholars for 500 years, and influenced 
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Roger Bacon and Kepler. In the pages of 
this volume, the legendary Alhazen comes 
alive, 
ee James E. Lebensohn 


Meena namanaaasassagan ittee 


“STEREOSCOPIC ATLAS OF MACULAR DISEASES. 
= By J. Donald M. Gass. St. Louis, Mosby, 
~ 1970. Clothbound, table of contents, index, 
~ 498 illustrations, 105 stereoscopic views, 

90 in color, and view master. $48.50 

Can it be that this book is mislabeled? Un- 
questionably an atlas, and cer tainly a fundu- 
‘scopic and angiographic presentation—it is 
far more. In reality it is the thinking man’s 
guide to macular disorders. As our elderly 
population increases, as our stock of possibly 
culotoxic medications enlarges, as our di- 
agnostic acumen is enhanced by advances 
such as the fundus contact lens, electrophysi- 
ologic testing, and perhaps above all, fluores- 
cein angiography, macular disorders are 
coming to play an ever increasing role in 
ophthalmic practice. Doctor Gass has placed 
us all in his debt by providing a volume 
which skillfully correlates clinical appear- 
ance with fluorescein angiographic findings, 
and where available, with histopathology. 
This i is certainly the modern triad necessary 
understanding fundus disease. In addi- 
he provides useful schematic diagrams 
to help- us interpret the various lesions which 
involve the macula, The book is, in my opin- 
ion, a classic, but, like Greek gods, is not 
without flaws. 

_ This sturdy and attractive volume, though 
undoubtedly a very personal overview of 
macular disease, will be looked upon by its 
readers as a definitive guide. For this reason 
I feel that it should have better reflected the 
views of other authorities. For example, Mi- 
chael Hogan’s superb Bowman Lecture deal- 
ing with Bruch’s membrane and its role in 
macular disease is absent even from the ref- 
erence list. This is a significant omission 
since Dr, Gass chooses to downgrade the 
sossible role of Bruch’s membrane in macu- 
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lar disease and his consideration of the mem- 
brane is not the usual one. Similarly, there is 
no mention of the work of Kornzweig, who 
has made significant contributions to the un- 
derstanding of senile macular diseases. 

A number of points with which I quibble 
deal with current concepts of terminology. 
Dr. Gass mentions that the retina has virtu- 
ally no extracellular space, but this view is 
no longer considered to be correct. His con- 
cept of drusen possibly being localized areas 
of exudative detachment, while interesting, 
needs confirmation. Perhaps there are sev- 
eral types of drusen. I feel that the use of 
the term senile Coats’ disease will only serve 
to confuse, for Coats’ lesion can occur in the 
elderly apparently in a similar fashion to 
that seen in children, and without preceding 
macular degeneration. I noticed very few ty- 
pographical errors, but surely the caption on 
figure 2-7A should read superotemporal 
rather than superonasal, and on page 106 the 
atlas reference figure should read VIII and 
not XII. 

I was pleasantly surprised with the quality 
of the stereoscopic illustrations (I would, 
however, advise the reader to use a better 
viewer than that provided with the book). 
Most are excellent though small details are 
often difficult to pick out. If anyone ques- 
tions the value of the atlas section I would 
refer them back to some of Dr. Gass’s origi- 
nal articles where the reproductions of color 
pictures in black and white were only a poor 
reflection of really superior fundus photo- 
graphs. 

This book is expensive, but I hope that the 
high price will not deter potential readers. 
This is a volume with which every ophthal- 
mologist should be familiar and it is “must” 
reading for residents. 

Paul Henkind 
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ANNALES D OCULISTIQUE 


Votume 203 January, 1970 NUMBER 1 


ORBITAL VENOGRAPHY IN EDEMATOUS EN- 
DOCRINE EXOPHTHALMOS. (French) Aron- 
Rosa, D., Morax, P. V., Aron, J. J. and 
Metzger, J. (2 avenue Emile Bergeral, 
Paris 16, France), Ann, Ocul. 203:1-24, 
Jan., 1970. 


Sixteen patients with malignant endocrine 
exophthalmos underwent pre- and post-treat- 
ment orbital venography. All of the patients 
had glaucoma, elevated venous pressure, and a 
demonstrable blockage of the venous drainage 
system. These all cleared with treatment which 
consisted of ACTH, cortisone, anticoagulants, 
and low salt diet. (8 figures, 1 table, 11 refer- 
ences )—Kenneth Hovland 


HYALURONIC ACID IN VITREOUS SURGERY. 
(French) Girod, P. and Rouchy, J. P. (28 
rue de Charenton, Paris 12, France), Ann. 
Ocul. 203:25-40, Jan., 1970. 


A commercial hyaluronic acid preparation 
(Etamucine) was used in 17 cases of retinal 
surgery and seven cases of vitreous loss or vit- 
reous hemorrhage. It can be injected through 
an 18 or 20 gauge needle via the pars plana, 
and appears to be well tolerated. (21 refer- 
_ ences)—-Kenneth Hovland 


MIoTIC TREATMENT OF ACCOMMODATIVE 
STRABISMUS IN CHILDREN. (French) Cat- 
ros, A., Cahn, R. and Guyader, M. (4, 
rue d’Isly, 35-Rennes, France), Ann. 
Ocul. 203:41-54, Jan., 1970. 


The main indications for use of miotics in 
strabismus are the presence of an accommoda- 
tive element and the unacceptability of an op- 
tical correction. Local complications include 
iris cysts and ocular discomfort. Cataracts 
were not observed, nor were any difficulties 
encountered due to lowered cholinesterase. 
(109 references)—-Kenneth Hovland 


Two CASES OF GROUPED RETINAL PIGMENTA- 
tion. (French) Stanescu, B. and Clim- 


escu, E. (Rue Buestrului n° 26, Secteur I, 
Bucharest, Roumania), Ann. Ocul. 203: 


55-58, Jan., 1970. - 
ANNALES D OCULISTIQUE 
Votume 203 Fesruary, 1970 NuMBER 2 


PERIMETRY WITH PLAIN ROUND AND AN- 


NULAR TARGETS OF EQUAL SIZE. (French) | 


Francois, I., Verriest, G. and Ortiz-O}- 
medo, A. (Clinique Ophthalmologique de 
Université de Gand), Ann. Ocul. 203: 
109-130, Feb., 1970. 


The procedure under discussion measures 
the local length of adaptation and the thresh- 
old of luminosity of plain and ringshaped ob- 
jects of equal size and surface. A modified 
Goldmann perimeter was used. The photopic 
increment thresholds were determined for the 
usual full objects of area I to IV and for an- 
nular objects. In normal persons the increment 
threshold is usually higher for the annular 
object than for the full object of the same 
area. This is especially pronounced in the mid- 
periphery of the visual field where the differ- 
ence is as much as 0.4 log units of luminance. 
The difference is zero only for the smallest 
area in the extreme periphery and for the 
largest object at the fovea. As far as pathol- 
ogy is concerned concentric constriction of 
the visual fields and central scotoma demon- 
strate sharper thresholds for the annular ob- 
jects than for the full ones. (16 figures, 22 ref- 
erences }—Alice R. Deutsch 


ULTRASONIC OCULAR BIOMETRY. INVESTIGA- 
TION OF 100 EYES IN YOUNG HEALTHY PER- 
sons, (French) Bechetoille, A. and Sar- 
aux, H. (2 Square Alboni 1, 16, Paris), 
Ann. Ocul. 203: 131-149, Feb., 1970. 


The usual technique for ocular biometry is 
echography. The average length of the globe 


+ 


was found to be 23 mm. The diameter of the / 


cornea and anterior chamber ensemble, as well 
as the lens thickness, do not correlate and are 
independent of the refraction as a linear func- 


1164 


® 
é 


| VOL. 71, NO. 8 


tion. The axial length of the globe increases 


_ 0.45 mm per diopter. (9 figures, 26 references) 


~— Alice R. Deutsch 


_ MICRO-EPITHELIAL CORNEAL DEPOTS, SIMILAR 
Es -TO THE EPITHELIAL CHANGES CAUSED BY 


«| CHLOROQUINE AND LINKED TO TREATMENT 





WITH CORDARONE. (French) Thilges, V. 
(25, rue Xavier-Brasseur, Esch-sur-Al- 


7 - zette, Luxembourg), Ann. Ocul, 203: 151- 


¿(1 table, 10 references) 





VoLUME 179 


157, Feb., 1970. 


Cordarone is n-butyl-2-3 benzofurane. It is a 


potent long-lasting agent given for angina pec- 
-toris in doses of 200 to 600 mg. It is also used 
as a prophylactic drug and for the control of 
chronic angina pectoris, coronary artery insuf- 
ficiency, ischemic cardiopathies and the seque- 
¿lae of myocardial infarction. The case histo- 
fies of five patients 44 to 71 years old, with 
“angina pectoris crisis were reviewed. They 
-had taken the medication for three to six 
months respectively. They had no eye com- 

















plaints except for two diabetics in this group 
who had also a diabetic retinopathy. All five 
patients had crystallin-epithelial linear micro- 
deposits. These deposits were only visible on 
the slitlamp. They were identical to the depos- 
its widely described with chloroquine medica- 
tion. No retinal lesion has been found so far. 
Alice R. Deutsch 
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SYMPTOMATIC MYASTHENIA IN OCULAR MY- 
OPATHY. (German) Prill, A. and Meyer, 


2 H. J. (Universitaets Augenklinik 3400- 
_ Goettingen, Germany), Arch. Klin, Exp. 
~ Ophth. 179:1-19, 1969. 


In two clinically and electromyographically 
analyzed cases the differential diagnosis is 
made between ocular myasthenia and ocular 
myopathies such as myositis, muscular dystro- 
phy, endocrine myopathy and myotonic dystro- 


phy. Electromyography, together with clinical 


evaluation, is a necessity for the diagnosis of 
the various eye muscle disturbances. (5 fig- 
ures, 84 references)—Walter Segall 
i ® 
r. 
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COMPARATIVE CLINICAL AND MORPHOLOGICAL 
STUDIES OF THE FUNDUS IN PATIENTS WITH 
CHRONIC PROGRESSIVE HYPERTENSION. 
(German) Marquart, R. (Universitaets 
Augenklinik, 6500 Mainz, Germany), 
Arch. Klin. Exp. Ophth. 79:20-31, 1969. 


The eyes of 15 patients who died of essen- 
tial and renal hypertension were examined. 
The clinical symptoms were high blood pres- 
sure lasting at least five years, enlarged hearts, 
relatively low age and well developed fundus 
pathology. The histological changes were 
splintering and fatty degeneration of the elas- 


tica interna, concentric hyperplasia of the in- 


tima, hyalinosis and lipoidosis of the intima 
and media and fibrosis of the media. Arteriolo-- 
sclerosis, in renal hypertension is twice as 
frequent as in essential hypertension. The 
changes in the choroid occur earlier and are 
more severe than in the retina. The veins 
never show any pathology. (7 figures, 29 ref- 


erences )—Walter Segall 


CITRIC ACID CONTENT OF LENSES AND CER- 
TAIN PARTS OF THE LENS IN OXEN OF DIF- 
FERENT AGE. (German) Murata, T. and 
Hockwin, O. (Klin. Institut Experi- 
mentelle Ophthalmologie, 5300 Bonn- 
Venusberg), Arch. Klin. Exp. Ophth. 179: 
32-40, 1969. 


The citric acid content in calf lenses is 36% 
higher than in bovine lenses, with the highest 
concentration in the equator and in the poste- 
rior and anterior parts of the lens. A consider- 
able decrease was found in the lens nucleus. It 
can be estimated that at least 4% of the carbo- 
hydrate degradation is catabolized via the cit- 
ric acid cycle. (5 tables, 32 references )—Wal- 
ter Segall 


ADAPTATION TO MONONUCLEAR DEPTH-PER- 
CEPTION. 2. QUANTITATIVE COMPARISON OF 
MONOCULAR AND BINOCULAR TEST-PERSONS. 
(German) Pape, R., Immich, H. and 
stern, G. (Universitaets Augenklinik, 
6900 Heidelberg, Germany), Arch. Klin, 
Exp. Ophth. 179:41-48, 1969, 


Two groups of persons, one consisting of 
monocular the other one of binocular persons 


were compared at mechanical work under ex- > 


perimental conditions. A monocular person 
used more time in fulfilling manual work than 
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a binocular person. The adaptation to the ex- 
perimental condition did not vary much be- 
tween the two groups in degree and time lapse. 
(4 figures, 4 tables) Walter Segall 


ADAPTATION TO MONOCULAR DEPTH PERCEP- 
TION. 3. INFLUENCE OF AGE AT THE TIME 
OF LOSS OF BINOCULAR VISION. (German) 
Pape, R., Immich, H. and Mazur, K. 
(Universitaets Augenklinik, 6900 Heidel- 
berg, Germany), Arch. Klin. Exp. Ophth. 
179:49-52, 1969. 


Three groups of monocular persons have 
been compared performing manual work under 
experimental conditions. The deficiency de- 
creased with increasing age in which monocu- 
larity began. (2 tables, 3 references )—Walter 
Segall 


THE USE OF ADHESIVE TO CLOSE CORNEAL 
WOUNDS IN RABBITS. (German) Reim, M. 
and Vogt, M. (Universitaets Augenklinik, 
3550 Marburg a/d Lahn, Germany), Arch. 
Klin. Exp. Ophth. 179:53-64, 1969. 


The adhesive properties of n-butyl-2-cya- 
noacrylate and the tolerance of the tissue to it 
were satisfactory. The adhesive material 
should be applied to the stroma and not to the 
epithelium of the wound edges; wounds longer 
than 6 mm should be adapted by microsilk 
threads; the adhesive should not penetrate into 
the depth of the wound and a very small 
amount of the adhesive should be spread over 
the wound edges. Adhesive which remains 
longer than four weeks on the cornea should be 
removed. (4 figures, 25 references )--Walter 
Segall 


ORSERVATIONS ON THE STRUCTURE OF DESCE- 
MET’S MEMBRANE (German) Feher, J. and 
Valu, L. (I. Universitaets Augenklinik, 
Illes u. 15, Budapest 8, Hungary), Arch. 
Klin. Exp, Ophth. 179:65-73, 1969. 


Fifty-two human eyes were examined. Des- 
cemet's membrane can be regarded as a thick- 
ened basilar membrane. Among meridionally 
situated protein fibrils are lipoid elements 
which are transversely oriented in two layers 
and which continue into the trabeculae. (7 fig- 
ures, 25 references )—-Walter Segall 


AQUEOUS HUMOUR AND SERUM LEVELS OF 
PEMETH YLCHLOR-TETRACYCLIN IN MEN. 
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(German) Knothe, H. and Moog, E. (Uni- 
versitaets Augenklinik, 2300 Kiel, Ger- 
many), Arch. Klin. Exp. Ophth, 179:74- 
81, 1969. 


One hundred thirty-two cataract patients re- 
ceived one or several doses of this drug at dif- 
ferent times before operation; at the begins” 
ning of the operation serum and aqueous hu- 
mour were obtained and the drug level deter- 
mined. The aqueous humour concentration is 
roughly ten percent of the serum concentra- 
tion, The cause for the low concentration in 
the aqueous humour is high protein binding in 
the serum and low lipid solubility. (2 figures, 
21 references )——Walter Segall 


OPHTHALMIC FINDINGS FOLLOWING HIGH- 
DOSE TELE-GAMMA RADIATION. CLINICAL 
AND HISTOLOGICAL OBSERVATIONS. (Ger- 
man) Cullman, B. and Claus, H. G. (Uni- 
versitaets Augenklinik, 6500 Mainz Ger- 
many), Arch. Klin. Exp. Ophth. 179:82- 
104, 1969. 


Twenty-seven patients who had extensive 
malignant tumors of the epipharynx with in- 
trusion into the orbit received telecobalt radi- 
ation of one half of the face without protec- 
tion of the eye. During the irradiation derma- 
titis and superficial punctate defects of the 
cornea were observed. Later on obliteration of 
the canaliculi, reduced function of the lacrimal 
gland, and scar tissue in the lids could be seen. 
The motility of the eye muscles was reduced ; 
further severe corneal changes, radiation glau- 
coma, atrophy of the iris with rubeosis and ra- 
diation cataract developed. Loss of the globe is 
to be expected following exposure to more 
than 8000 R. (10 figures, 1 table, 41 refer- 
ences )—Walter Segall 


AMERICAN OrTHOPTIC JOURNAL 


Votume 20 1970 


SYMPOSIUM: SENSORY ADAPTATIONS IN STRA- 
BISMUS. INTRODUCTION: THE PHASE DIF- 
FERENCE HAPLOSCOPE. von Noorden, G. K. 
(Wilmer Institute, Baltimore, Maryland), 
Am, Orthoptic J. 20:7-11, 1970. | 


A new instrument, the phase difference hap- 
loscope, developed by Aulhorn is described. 
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This instrument has the advantage of testing 
for anomalous retinal correspondence under 
conditions nearly approaching that used in nor- 

mal seeing. The instrument is quite precise for 
measuring unharmonious anomalous retinal 
a correspondence, and is able to measure objec- 
tive and subjective angles with and without the 


Sause of fusional backgrounds. (3 tables, 1 refer- 


ence )—John B. Franklin 


SYMPOSIUM: SENSORY ADAPTATIONS IN STRA- 
- BIĪSMUS. A RE-EVALUATION OF DIAGNOSTIC 
METHODS FOR RETINAL CORRESPONDENCE, 
Romano, P. E., von Noorden, G., K. and 
Shinobu, A. (Wilmer Institute, Balti- 
more), Am. Orthoptic J. 20:13-21, 1970. 


= A comparison of the phase difference haplo- 
scope, after-image testing, Bagolini lenses and 
= amblyoscope in testing for anomalous retinal 
` correspondence confirmed the depth of anomaly 
concept, relating the degree of anomalous ret- 
inal correspondence with the amount of disso- 
ciation the test produces. (4 figures, 2 tables, 
11 references )—John B. Franklin 








SYMPOSIUM: SENSORY ADAPTATIONS IN STRA- 
BISM US. RETINAL CORRESPONDENCE IN THE 
“A” orn “V” PATTERN. Heleveston, E. M., 
von Noorden, G. K. and Williams, F. 
(Wilmer Institute, Baltimore), Am, Or- 
thoptic J. 20:22-27, 1970. 


© Twenty-two of 30 consecutive patients with 
_A or V syndromes were tested with Bagolini 
lenses. A hormonious anomalous retinal cor- 
respondence was demonstrated at all gaze points 
in the up, down and primary positions. (6 fig- 
ures, 1 table, 1 reference)—John B. Franklin 


SYMPOSIUM: SENSORY ADAPTATIONS IN STRA- 
ISMUS, ANOMALOUS RETINAL CORRESPON- 
DENCE IN DIFFERENT POSITIONS OF GAZE. 
Awaya, S., von Noorden, G. K. and Ro- 
mano, P. E. (Wilmer Institute, Balti- 
more), Am. Orthoptic J. 20:28-35, 1970. 


Using the phase difference haploscope 
changes in the angle of anomaly in anomalous 
retinal correspondence were noted with differ- 
ent gaze positions and at differing testing dis- 
tances. Two types of ARC. are defined, a stable 
point to point retinal correspondence, and an 
unstable point to area ARC. (5 tables, 11 refer- 
ences )—John B. Franklin 


* 
+ 


ABSTRACTS 


1167 


SYMPOSIUM : SENSORY ADAPTATIONS IN STRA- 
BISMUS, CONCLUSION. von Noorden, G. K. 
(Wilmer Institute, Baltimore), Am. Or- 
thoptic J. 20:36-38, 1970. 


The Aulhorn phase difference haploscope is 
the ideal instrument with which to examine stra- 
bismus patients under conditions nearly sim- 
ulating normal. A point to area concept of 
anomalous retinal correspondent may explain 
frequent changes of anomaly with varying di- 
rections and distances of seeing, ARC as an 
entity definitely exists and is not an artifact or 
due to instrumentation. (2 figures, 5 refer- 
ences )—John B. Franklin 


ACTIVE VISUAL STIMULATION. A METHOD OF 
TREATMENT OF AMBLYOPIA IN THE OLDER 
PATIENT. Gould, A., Fishkoff, D. and 
Galin, M. A. (New York Medical College, 
New York), Am. Orthoptic J. 20:39-45, 
1970. 


Treatment of amblyopia in patients over six 
years of age has been generally unsatisfactory. 
A regimen of home exercises is described which 
does not utilize full-time occlusion. Visual re- 
sults are comparable to full-time patching of 
the dominant eye. (1 table, 24 references)— 
John B. Franklin 


HOME THERAPY FOR AMBLYOPIA. von Noor- 
den, G. K., Springer, F., Romano, P. and 
Parks, M. (Wilmer Institute, Baltimore), 
Am. Orthoptic J. 20:46-50, 1970. 


A series of controlled home exercises com- 
bined with occlusion of the sound eye during 
practice periods was effective in securing sig- 
nificant visual improvement in a group of 25 
amblyopic patients age 7 to 16 years. (2 figures, 
2 tables, 4 references)—John B. Franklin 


BINOCULAR SUPPRESSION SCOTOMA: ITS ROLE 
IN PHORIAS AND INTERMITTENT TROPIAS. 
Flynn, J. T., Grundmann, S. and Mashi- 
kiran, M. (Miami, Florida), Am. Orthoptic 
J. 20:54-67, 1970. 


A variety of abnormalities of monocular fix- 
ation and binocular fusion have been demon- 
strated in patients with heterophorias or in- 
termittent tropias. Recognition and treatment 
of these entities facilitates their treatment with 
orthoptics. Diagnostic and treatment plans are 
outlined. (8 figures, 18 references)—John B. 
Franklin 
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ORTHOPTIC TECHNIQUES: PHYSIOLOGICAL 
TECHNIQUES. Rapoport, A. T. (New York 
Eye & Ear Infirmary, New York, N.Y.), 
Am, Orthoptic J. 20:127-135, 1970. 


The use of physiologic diplopia in orthoptics 
is described. Framing, bar reading, and septum 
reading are techniques utilizing this phenom- 
enon. (3 figures)——John B. Franklin 
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CONCOMITANT BLOWOUT FRACTURE OF THE 
ORBIT AND RUPTURE OF THE GLOBE. Do- 
dick, J. M., Galin, M. A. and Kwitko, M. 
L. (Manhattan Eye, Ear, and Throat 
Hospital, 210 E. 64th St, New York 
10021), Arch. Ophth. 84:707-709, Dec., 
1970. 


Concomitant blowout fracture and rupture 
of the globe occurred in two patients. Accord- 
ing to the hydraulic concept of pathogenesis, 
the simultaneous occurrence of these injuries 
is improbable. A more likely explanation of 
blowout fracture, with direct transmission of 
force through the infraorbital rim and result- 
ing buckling of the floor, is advanced. (3 fig- 
ures, 5 references )—-Authors’ abstract 


THE CENTRAL AND PERIPHERAL RETINA IN 
MACULAR DEGENERATIONS. Merin, S. and 
Auerbach, E. (Hadassah University Hos- 
pital, Vision Research Laboratory, P.O. 
Box 499, Jerusalem, Israel), 84:710-718, 
Dec., 1970. 


Sixty-two patients suffering from degenera- 
tive changes in the macular region were exam- 
ined electroretinographically (ERG). Most of 
the heredomacular dystrophies showed severe 
subnormality of the photopic components of 
the ERG and less severe subnormality of the 
scotopic components. This indicates that the 
disease affects the retina as a whole, though 
ophthalmoscopically it often appears localized 
in the macula. Macular degenerations secon- 
dary to inflammatory processes showed an 
ERG of normal amplitude and recovery. The 
senile macular degenerations, including the 
disciform type, displayed subnormal retinal re- 
sponses, but normal recovery of all compo- 
nents was similar to the ERG often recorded 
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in old people without these degenerations. 
Color vision was defective in 48 out of 62 
cases, achromatopsia being slightly more fre- 
quent than protanomaly or deuteranomaly. All 
patients with achromatopsia displayed “sco- 
topic line” in the Farnsworth panel D-15 test. 
(8 figures, 2 tables, 25 references )—Authors’ 

abstract me 


ANTICHOLINERGIC MEDICATION IN OPEN- 
ANGLE GLAUCOMA. Lazenby, G. W., Reed, 
J. W. and Grant, W. M. (Ophthalmic As- 
sociates, 636 Beacon St., Boston 02115.), 
Arch. Ophth. 84:719-723, Dec., 1970. 


Published evidence has not established 
whether significant hazard exists in systemi- 
cally administering anticholinergic drugs to 
patients with open-angle glaucoma with no 
question of angle closure. In an earlier study 
we concluded that two doses of atropine sul- 
fate (0.6 mg) given four hours apart had no 
significant influence on intraocular pressure. 
In this study tonography was performed on 21 
patients with chronic open-angle glaucoma be- 
fore and after taking atropine sulfate 0.6 mg 
three times a day for seven days. In a separate 
test pressure measurements were made one 
hour after one drop of cyclopentolate hydro- 
chloride was applied directly to the eyes of the 
same patients. Those eyes which showed a rise 
in pressure after cyclopentolate also tended to 
show a rise after one week of orally taken 
atropine, while the converse was also true. It 
is concluded that systemically administered an- 
ticholinergic drugs are safe for most patients 
with chronic open-angle glaucoma but that 
pretesting with cyclopentolate may help iden- 
tify those patients which should be closely ob- 
served while receiving these drugs. (2 tables, 4 
references )—-Authors’ abstract 


PRIMARY ANGLE-CLOSURE GLAUCOMA. Ki- 
tazawa, Y. (Chiba University School of 
Medicine, Chib-shi, Japan), Arch. Ophth. 
84 :724-727, Dec., 1970. 


The corticosteroid responsiveness of intra- 
ocular pressure was determined in 15 primary 
angle-closure glaucoma patients. None of them 
responded to the topical administration of 
0.1% betamethasone ophthalmic solution with a 
rise in pressure greater than 6 mm Hg. The 
high incidence of a positive corticosteroid 
response in primary open-angle glaucoma pa- 
tients, their siblings, and glaucoma suspects Is 
in sharp contrast to the absence of corticoste- 
roid responders in the group of patients with 
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primary angle-closure glaucoma who were 
studied. However, the results of the study 

_~ compare favorably to the high frequency of 
nonresponders in the selected normals. (1 ta- 
ble, 15 references )-—Author’s abstract 


RESEARCH INTO THE PATHOGENESIS OF KER- 
~ aToconus. Hartstein, J. and Becker, B. 
(McMillan Hospital, 640 S. Kingshigh- 
way, St. Louis 63110), Arch. Ophth. 84: 
728-729, Dec., 1970. 


Ocular rigidity determinations were carried 
out in three groups of patients who were suc- 
cessful long-term wearers of corneal contact 
lenses. Group 1 consisted of those patients 
whose corneas showed no refractive changes 
upon removal of the lenses (as compared to 
their precontact refraction). Group 2 were pa- 
tients who had developed permanent with-the- 
rule astigmatism. Group 3 were patients who 
developed keratoconus. Though our series is 
too small for statistical analysis, it would ap- 
pear that at least one type of keratoconus may 
be related to the long-term wearing of cor- 
neal contact lenses on eyes that have an un- 
usually low ocular rigidity. (3 tables, 6 refer- 
ences)—-Authors’ abstract 


| HERITABILITY OF OCULAR PRESSURE IN NOR- 
MAL AND SUSPECT RANGES. Levene, R. Z., 

5 Workman, P. L., Broder, S. W. and 
Hirschhorn, K. (New York University 
Medical Center, 560 First Ave., New 
York 10016), Arch. Ophth. 84:730-734, 
Dec., 1970. 


The heritability of ocular pressure in the 


| normal and suspect ranges was studied in 355. 


individuals consisting of 133 nuclear family 
' groups. The mean pressure between right and 

left eyes ranged from 10 to 30. There was no 
| definite glaucoma or history of glaucoma in 
| these patients. Heritability is a measure of ge- 
= netic resemblance between relatives and was 
defined as the ratio of the additive genetic 
variance to the observed phenotypic variance. 
It was calculated from the linear regression and 
correlation coefficients between first degree 
relatives. The heritability was significant with 
an estimated value between 0.40 and 0.50 anda 
standard error of 0.10. (1 figure, 6 tables, 8 
references )—-Authors’ abstract 


SYSTEMICALLY ADMINISTERED ANTICHOLI- 
NERGIC DRUGS AND INTRAOCULAR PRES- 


+ 


SURE. Hiatt, R. L., Fuller, I. B., Smith, 
L., Swartz, J. and Risser, C. (University 
of Tennessee College of Medicine, 858 
Madison Ave., Memphis 38103), Arch. 
Ophth. 84 :735-740, Dec., 1970. 


Intraocular pressure (IOP) changes were 
studied in normal patients, open-angle glau- 
coma patients, duodenal ulcer patients, and 
narrow-angle glaucoma patients, along with 
pupillary changes in response to oral adminis- 
tration of anticholergenic drugs. Of the 48 
normal eye studies, in no case was the IOP 
tise above normal levels. Only 20 to 94 eyes 
with open-angle glaucoma had an IOP rise of 
4 mm Hg or more. In almost every case, the 
addition of 1% pilocarpine hydrochloride 
caused the return of the IOP to normal levels. 
The ulcer patients demonstrated little appre- 
ciable change in IOP or pupil size. The narrow- 
angle glaucoma group showed only three out 
of 14 eyes to have a significant rise in IOP. 
All three, however, returned to normal with 
the use of locally applied pilocarpine. (4 ta- 
bles, 23 references )—Authors’ abstract 


HUMAN CORNEAL DONOR MATERIAL. Hoefle, 
F. B., Maurice, D. M. and Sibley, R. C. 
(Corneal Center, Institute of Ophthal- 
mology, 635 W. 165th St, New York 
10032), Arch. Ophth. 84:741-744, Dec., 
1970. 


There is a new method of examining the 
cellular elements of human corneal donor ma- 
terial before keratoplasty. A specular micro- 
scope is used to examine the intact globe at ap- 
proximately X 500 magnification. (6 figures, 3 
references )—Authors’ abstract | 


ANTERIOR CHAMBER PARACENTESIS. Allan- 
smith, M. R., Skaggs, C. and Kimura, 
S. J. (Stanford University Medical Center, 
Stanford, Calif. 94305), Arch. Ophth. 84: 
745-748, Dec., 1970. 


The results of 115 anterior chamber para- 
centeses were reviewed. Of these, 14 had been’ 
performed for diagnostic purposes in postoper- 
ative endophthalmitis. Cultures of aqueous 
from five of the 14 were positive. Staphylococ- 
cus aureus was recovered from three, paraco- 
lon bacillus from one, and Bacillus subtilis 
from one. A polymorphonuclear cell reaction 
characterized all cases of postoperative en- 
dophthalmitis from which bacteria were re- 
covered. Since one third of the eyes with post- 
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operative ‘endophthalmitis in this series con- 
tained culturable bacteria, we consider ante- 
rior chamber paracentesis a valuable tool in 
the diagnosis of the etiology of postoperative 
endophthalmitis. (3 tables, 21 references )— 
Authors’ abstract _ 


CARCINOMA OF LACRIMAL CANALICULI AND 
LACRIMAL SAC. Paxton, B. R., Davidorf, 
F. H. and Makley, Jr., T. A. (Ohio State 
University, Columbus, Ohio), Arch. 
Ophth. 84:749-753, Dec., 1970. 


A patient with nonkeratinizing epidermoid 
carcinoma had extensive involvement of the 
lacrimal drainage system. The lesion demon- 
strated vascular and lymphatic spread despite 
its moderately differentiated histologic struc- 
ture. Lesions of this type previously reported 
have been thought to arise from the lacrimal 
sac and often recur locally. The reported case 
showed involvement of both lacrimal canalic- 
uli in addition to the lacrimal sac. Local recur- 
rences in other similar tumors may be related 
to the phenomenon of unsuspected (and thus 
unresected) canalicular involvement in some 
cases. Considering the metastatic potential of 
these tumors by the lymphatic and vascular 
routes, the conclusion is reached that the prog- 
nosis in such cases might be improved if care- 
ful excision of both lacrimal canaliculi as well 
as the lacrimal sac is done. (9 figures, 7 refer- 
ences )~-Authors’ abstract 


MALIGNANT MELANOMA OF THE IRIS IN 
CHILDREN. Lerner, H. A. (University of 
Rochester School of Medicine and Den- 
tistry, Rochester, N-Y.), Arch. Ophth. 84: 
754-757, Dec., 1970. 


In a case of diffuse malignant melanoma of 
the iris in a 9-year-old girl, the diagnosis was 
proven histologically, and enucleation per- 
formed because of the extent of the lesion. A 
low grade malignancy of the spindle cell A 
and B variety was discovered. (5 figures, 1 ta- 
ble, 11 references )—Author’s abstract 


ABERRANT LACRIMAL GLAND IN THE ORBIT. 
Baldridge, M. (University of Arkansas 
Medical Center, Little Rock, Arkansas), 
Arch. Ophth. 84:758-759, Dec., 1970. 

In this case report, aberrant lacrimal gland 
tissue was found deep inside the orbit causing 


unilateral exophthalmos, (2 figures, 2 refer- 
ences )—Joel G. Sacks 
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AN UPSIDE-DOWN CUTLER-BEARD BRIDGE 
FLAP, Hecht, S. D. (Boston University 
Medical School, Tufts Medical School, 
Boston), Arch. Ophth. 84:760-764, Dec., 
1970. 


A procedure for replacing large defects in _ 
the lower lid uses a full-thickness flap of upper 
lid, the lower. border of which lies in the natu- 
ral lid fold. No tarsal plate or very little tarsal 
plate is included in the flap. The flap is opened 
after six to eight weeks. All results have been 
functionally good. The best cosmetic results 
thus far have occurred when the canthi are 
not included in the reconstruction. (8 figures, 
6 references )—Author’s abstract 


CANALICULODACRYOCYSTORHINOSTOMY. Ten- 
zel, R. R. (University of Miami School of 
Medicine, Miami, Florida), Arch. Ophth. 
84:765, Dec., 1970. 


Instead of performing a conjunctivo dacryo- 
cystorhinostomy for occlusion of the medial 
portion of the common canaliculus or the in- 
ternal common punctum, the obstructed area is 
excised thru an incision in the tissue and then 
a dacryocystorhinostomy is performed. (2 fig- 
ures )—Joel G. Sacks 


ANTIGLAUCOMA DRUG EFFECTS ON CORNEAL 
EPITHELIUM. Krejci, L. and Harrison, R. 
(Manhattan Eye, Ear, and Throat Hospi- 
tal, New York), Arch. Ophth. 84:766- 
769, Dec., 1970. 


Rabbit and human corneal epithelium was 
studied in tissue cultures for the effects of a 
variety of topically administered antiglaucoma 
drugs at 0.001% of their commonly prescribed 
concentrations. The evolution of degenerative 
changes was observed using different thera- 
peutic agents and controls. In the selected con- 
centrations tested, the strongest . cytotoxic 
effects were produced by neostigmine bromide 
(Prostigmine) and carbachol (Isopto Carba- 
chol); epinephrine and echothiophate (Phos- 
pholine) iodide were slightly less damaging. 
Intermediate degrees of toxicity were shown 
by guanethidine sulfate and a preparation of 
pilocarpine hydrochloride with epinephrine 
(P,E,) Demecarium bromide (Humorsol) 
and pilocarpine were least toxic. Preparations 
containing epinephrine produced pigment de- 
position. Methylcellulose (Methulose), edetate 
disodium, and commonly used preservatives 
showed no adverse effects in comparison with 
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untreated control cultures. The. results may 
help in choosing the least toxic drugs for topi- 
cal application to glaucomatous .eyes compli- 
cated by abnormal corneal epithelium. (4 fig- 
ures, 9 references )—Authors’ abstract 


CHANNELS OF AQUEOUS OUTFLOW AND RE- 


LATED BLOOD VESSELS. Gaasterland, D. E., 
Jocson, V. L. and Sears, M. L. (Yale 
University School of Medicine, New Ha- 
ven, Conn.), Arch. Ophth. 84:770-775, 
Dec., 1970. 


Arteriovenous anastomotic vessels in the an- 
terior episcleral vessel network of 32 rhesus 
monkey eyes were delineated with 3% silver 
nitrate, India ink-gelatin mixture, and colored, 
room-temperature, vulcanizing liquid silicone 
compound. These vessels have inside diameters 
of 10% to 30% and have muscular walls either 
throughout their entire length or for a short 
distance near their arterial origin. They usu- 
ally follow a fairly direct course from artery 
to vein and are capable of shunting fluid flow 
at physiologic pressures. (7 figures, 12 refer- 
ences)——-Authors’ abstract > 


- SUTURE TOXICITY IN THE GERMFREE GUINEA 
pic. McMaster, P. R. B., Aronson, S. B. 
and Moore, Jr., T. E. (Laboratory of Mi- 
crobial Immunity, National Institute of 
Allergy and Infectious Diseases, National 

‘Institutes of Health, Bethesda, Md. 


20014), Arch. Ophth. 84:776-782, Dec., 


1970. 


Some 10-0 monofilament nylon. (Ethilon). 


(22.14 diameter), 9-0 and 8-0 silk, and 7-0 col- 
lagen sutures were tied to the corneas of 
germfree guinea pigs to determine the effects 
of suture toxicity in a controlled environment. 
Of the sutures tested, 10-0 nylon demonstrated 
the mildest reaction and 8-0 silk the most sev- 
ere inflammatory reaction. (7 figures, 9 refer- 
ences )—-Authors’ abstract 


THE CHEMOTHERAPY OF HERPES IRITIS WITH 
ADENINE ARABINOSIDE AND CYTARABINE. 


Kaufman, H. E., Ellison, E. D. and 


Townsend, W. M. (College of Medicine, 
University. of Florida, Gainesville, Fla. 
32601), Arch. Ophth. 84:783-787, Dec., 
1970. if 


Adenine arabinoside is an antiviral agent 


ABSTRACTS 


which is not incorporated into DNA, and 
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which is not broken down into inactive com- 
pounds when administered systemically. It has 
an extremely low systemic toxicity in animals 
and is clearly effective against systemic herpes 
infection. In rabbits and monkeys the subcon- 
junctival administration of this compound 
effectively reduces herpes simplex iritis. Cy- 


.tarabine administered subconjunctivally also 


has some effect on herpes simplex iritis, and 
the two drugs may provide a desirable combi- 
nation for future clinical testing. (2 figures, 6 
tables, 17 references )—Authors’ abstract 


STUDIES ON EXPERIMENTAL OCULAR TOXO- 
PLASMOSIS IN THE RABBIT. Nozik, R. A. 
and O’Connor, G. R. (Francis I Proctor 
Foundation, University of California Med- 
ical Center, San Francisco 94122), Arch. 
Ophth. 84:788-791, Dec., 1970. 


Attempts to reactivate healed, experimen- 
tally induced toxoplasmic retinochoroiditis in 
the rabbit were unsuccessful. Three possible 
causes of recurrence of human toxoplasmic le- 
sions were evaluated: blunt local trauma, sys- 
temically administered corticosteroids. In no 
case could reactivation be observed ophthal- 
moscopically. However, minimal round cell in- 


filtration was seen in histologic preparations 


from the eyes of hydrocortisone-treated ani- 
mals. (3 figures, 8 references )—Authors ab- 
stract 


OCULAR TISSUE ABSORPTION OF GENTAMI- 

` cin. Golden, B. and Coppel, S$. P. (Uni-- 
versity of Iowa, Iowa City 52240), Arch. 
Ophth. 84 :792-796, Dec., 1970. 


Data are presented on the ocular, humor, 


-and tissue concentrations of gentamicin ad- 


ministered by subTenon’s and intramuscular 
routes. The microgram per milliliter concen- 
tration of the absorbed antibiotic exceeds the 
minimum inhibitory concentrations for the 
majority of organisms commonly infecting the 
eye at I and 24 hours after a subTenon’s injec- 
tion. Intramuscular injections alone do not 
give detectable antibiotic in the vitreous or 
lens at any time or in the other ocular tissues, 
with the exception of conjunctiva, after six 
hours. While there is not a direct corollary be- 
tween these experiments done in rabbits and 
humans, these data indicate that subTenon’s 
injections from 20 to 40 mg should be ade- 
quate for most ocular infections if given every 
24 hours. Higher levels of ocular tissue con- 
centration may be obtained with concomitant 
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use of gentamicin administered intramuscu- 
larly. (4 tables, 11 references)—Author’s ab- 
stract 


RETINAL BURN THRESHOLDS FOR THE HE- 
LIUM-NEON LASER IN THE RHESUS MON- 
KEY. Ham, Jr, W. T., Geeraets, W. J., 
Mueller, H. A., Wiliams, R. C., Clarke, 
A. M. and Cleary, S. F. (Medical College 
of Virginia, Richmond, Va. 23219), Arch. 
Ophth. 84:797-809, Dec., 1970. 


Threshold retinal burns are produced in the 
rhesus monkey by a helium-neon (He-Ne) 
continuous wave (CW) laser. The lowest 
power to produce a minimal thermal lesion 
was 7 milliwatts for an unfocussed raw beam. 
(13 figures, 2 tables, 13 references )—Authors’ 
abstract 


OUTER SEGMENTS OF PHOTORECEPTORS AND 
THE RETINAL PIGMENT EPITHELIUM. 
Spitznas, M. and Hogan, M. J. (Univer- 
sity of California, San Francisco Medical 
Center, San Francisco), Arch. Ophth. 84: 
810-819, Dec., 1970. 


The pigment epithelium has two types of 
processes: (1) relatively slender, fringe-like 
villi projecting between the outer segments of 
the photoreceptors, and (2) broad, rampart- 
like cytoplasmic sheets encompassing the tips 
of the outer segments. The latter processes 
play an important role in the normal cohesion 
between neuroretina and pigment epithelium. 
In addition, they are capable of phagocytosing 
the tips of outer segments by protruding in- 
ward from all sides. This leads to the forma- 
tion of pigment epithelial inclusions termed 
“phagosomes.” The phagosomes disintegrate in 
the pigment epithelium, which results in a 
change of their morphology. A classification 
for these morphologically different pigment 
epithelial inclusions is proposed. (6 figures, 31 
references )—Authors’ abstract 


HISTORY OF THE SECTION ON OPHTHALMOL- 
OGY OF THE AMERICAN MEDICAL ASSOCIA- 
tion. Breinin, G. M. (New York Univer- 
sity School of Medicine, New York), 
Arch. Ophth. 84 :820-826, Dec., 1970. 


CONGENITAL GLAUCOMA IN IDENTICAL 
Twins. Rasmussen, D. H. and Ellis, P. P. 
(University of Colorado Medical Center, 
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Denver), Arch. Ophth. 84:827-830, Dec., 
1970. 


A case of congenital glaucoma occurred in 
mirror-image eyes of identical male twins. 
Twinning is a possible role in the production 
of unilateral congenital glaucoma. It is sug- 
gested that the glaucoma in these patients re- ~ 
sulted from a developmental lag of the angle 
structures in the eyes formed along the line of 
fission during the twinning process. (1 figure, 
1 table, 14 references )-~Authors’ abstract 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


VoLuME 54 Ocroser, 1970 NuMBER 10 


Von MRECKLINGHAUSEN’S DISEASE AND 
MELANOMA OF THE UVEA. Nordmann, J. 
and Brini, A. (Strasbourg, France), Brit. 
J. Ophth. 54:641-648, Oct., 1970. 


In all the major clinical forms of von Reck- 
linghausen’s disease, examples of benign or 
malignant melanomata of the uveal tract may 
be found, and benign iris melanoma is ex- 
tremely common. This fact accords with the 
theory-still questioned by some-of the neural 
origin of uveal melanocytes. Our observations 
have shown that there may be an association 
between optic nerve tumours and von Reckling- 
hausen’s disease even if there is no major 
manifestation on the skin. In a patient with a 
uveal melanoma, it is wise to look for signs of 
von Recklinghausen’s disease, particularly on 
the skin and (by radiography of the optic fo- 
ramen) in the optic nerve. Conversely, where 
they are cutaneous manifestations of von 
Recklinghausen’s disease one should consider 
the possibility of a coexisting optic nerve or 
iris tumour. (6 figures, 53 references )—Au- 
thors’ abstract 


FLASH PERIMETRY. Gloster, J. (Institute of 
Ophthalmology, University of London), 
Brit. J. Ophth. 54 :649-658, Oct., 1970. 


The sources of error in kinetic perimetry 
are discussed briefly and it is pointed out that 
some of the errors can be avoided by present- 
ing the stimuli as flashes in fixed positions in 
the visual field. A method of achieving this, 
using the Goldmann perimeter, is described. 
With glaucoma patients the results of this test 
were more reliable than those obtained on the 
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Bjerrum screen. (12 figures, 9 references )— 
Author’s abstract 


CENTRAL CRYSTALLINE CORNEAL DYSTRO- 
PHY. Karseras, A. G. and Price, D. C. 
(Moorfields Eye Hospital, High Holborn, 
London), Brit. J. Ophth. 54:659-662, Oct., 
1970. 


A family with central crystalline corneal 
dystrophy is presented. This is the first such 
family study to be reported in Great Britain. 
The blood fat of two patients was found to be 
normal. (3 figures, 1 table, 15 references )— 
Authors’ abstract 


PHAKODONESIS. A SIGN OF INCIPIENT LENS 
DISPLACEMENT. Bartholomew, R. S. 
(University of the Witwatersrand, and 
Baragwanath Hospital, Johannesburg, 
Republic of South Africa), Brit. J. Ophth. 
54 :663-666, Oct., 1970. 


Tremulousness of the lens is discussed and 
described with reference to nine eyes. The 
main cause is considered to be degeneration of 
the zonule, sometimes, but rarely, associated 
with a mature cataract and more particularly 
with pseudocapsular exfoliation of the lens. 
Fluid vitreous does not seem to be an impor- 
tant factor. Lens displacement is likely to oc- 
cur in these cases and tremulousness of the 
lens is thought to be the earliest sign of future 
displacement. The term phakodonesis is sug- 
gested to describe the condition. The surgical 
prognosis is good. (1 table, 3 references )— 
Author’s abstract 


TRAUMATIC RETINAL ANGIOPATHY RESULT- 
ING FROM CHEST COMPRESSION BY SAFETY 
BELT. Hoare, G. W. (St. Woolos Hospital, 
Newport, Monmouthshire), Brit. J. Ophth. 
54 :667-669, Oct., 1970. 

After being involved in a collision with an- 
other car, a patient who had been wearing a 
seat-belt at the time was found to be suffering 
from traumatic retinal angiopathy (Purtsch- 
er’s disease). The differential diagnosis is dis- 
cussed and the progress of the condition is de- 
scribed. (4 figures, 10 references)—Author’s 
abstract 


EYE INJURY FROM EXPLODING GOLF BALLS. 
Nelson, C. (Sussex Eye Hospital, Brigh- 
ton, England), Brit. J. Ophth. 54 :670-671, 
Oct., 1970. 
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Two cases are reported. The injuries were 
caused by liquid-center golf balls. This fluid 
center apparently consists of barium salts un- 
der pressure and when the golf ball is dis- 
sected, a violent blow may be received by the 
eye from the expressed material. In both cases 
hyphemas occurred. In one case the final vis- 
ual acuity was 6/9 and the other case 6/6. (1 
figure, 4 references )—David Shoch 


SUTURING TECHNIQUE FOR SQUINT SUR- 
GERY. Fenton, P. J. (St. Thomas Hospital, 
London), Brit. J. Ophth. 54:672-674, 
Oct., 1970. 


UNUSUAL SEQUELAE OF SURGERY IN THE 
SUPERIOR OBLIQUE TENDON SHEATH SYN- 
DROME. Haworth, S. M. (Nottingham, 
England), Brit. J. Ophth. 54:675-679, 
Oct., 1970. 


This report describes a case of the superior 
oblique tendon sheath syndrome in which divi- 
sion of the superior oblique tendon and sheath 
resulted in reversal of the vertical deviation 
with bilateral inferior oblique overaction and 
the appearance of alternating sursumduction. 
These sequelae are unusual. (2 figures, 3 ref- 
erences )—-Author’s abstract 


TEMPORALIS TRANSPLANTATION FOR PARA- 
LYTIC LAGOPHTHALMOS. Sen, D. K. 
(Christian Medical College and Hospital, 
Vellore, South India), Brit. J. Ophth. 54: 
680-682, Oct., 1970. 


A temporalis transplantation procedure for 
severe paralytic lagophthalmos as met with in 
anaesthetic leprosy is described. The proce- 
dure simulates the sphincter action of the or- 
bicularis muscle and the patient is able to con- 
trol the width of the palpebral aperture by 
clenching the teeth. (5 figures, 1 reference )— 
Author’s abstract 


OCULAR EFFECTS OF PRO-BANTHINE. Gok- 
hale, A. M. and Gokhale, S. A. (Bombay, 
India), Brit. J. Ophth. 54:683-686, Oct., 
1970. 


Pro-Banthine is a synthetic parasympatho- 
lytic drug used for hyperacidity in the stom- 
ach. This trial shows that it may be used in 
ophthalmology. Local instillation of a 1% solu- 
tion causes mydriasis beginning in 10 to 15 
minutes, reaching is maximum in about 30 
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minutes, and lasting for six to seven days. It 
rarely causes a significant cycloplegia. Two 
patients showing allergy to atropine were not 
allergic to Pro-Banthine. (5 figures, 1 table, 9 
references )—-Authors’ abstract 


SEDATION FOR CATARACT SURGERY. COMPAR- 
ISON OF CARBRITAL AND NEUROLEPTA- 
NALGESIA. Chopdar, A. (West of England 
Eye Infirmary, Exeter, Devon), Brit. J. 
Ophth. 54 :687-689, Oct., 1970. 


Of 22 patients receiving neuroleptanalgesia, 
three showed complications of depressed respi- 
ration, cardiac arrhythmia and fall in blood 
pressure. The authors advise that an anesthe- 
tist be present if neuroleptanalgesia is em- 
ployed. Under these conditions, good sedation 
and cooperation can be achieved and there is a 
minimum of postoperative vomiting. (4 tables, 
3 references)—-David Shoch 


SAFE MYDRIASIS. Mapstone, R. (University 
of Liverpool, St. Pauls Eye Hospital, 
Liverpool), Brit. J. Ophth. 54:690-692, 
Oct., 1970. 


The effect of thymoxamine (an alpha sym- 
pathetic inhibitor) in producing a miosis and 
reversing a phenylephrine-induced mydriasis 
is illustrated and discussed. Phenylephrine and 
thymoxamine is a safe combination to use for 
routine pupillary dilatation and subsequent 
miosis. (2 figures, 8 references )—Author’s ab- 
stract 


PRIMARY ORBITAL ASPERGILLOMA. Chandra, 
P., Ahluwalia, B. K. and Chugh, T. D. 
(Medical College, Rohtak, Haryana, In- 
dia), Brit. J. Ophth. 54:693-696, Oct., 
1970. 


In a case of unilateral proptosis, which sim- 
ulated an orbital pseudotumour, the circum- 
scribed mass was removed from the right orbit 
by anterior orbitotomy. The correct diagnosis 
was established only by special histological 
staining for mycosis. It is emphasized that, 
without special investigations, the diagnosis 
may be confused with chronic granuloma of 
tubercular etiology. (3 figures, 14 references) 
—Authors’ abstract 


MACROPHOTOGRAPHY OF THE ANTERIOR SEG- 
MENT OF THE EYE. Brown, N. (Moor- 
fields Eye Hospital, City Road, London), 
Brit. J. Ophth. 54:697-701, Oct., 1970. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1971 


TIMER FOR USE WITH A ZEISS PHOTOCOAGU- 
LATOR. Gay, P., Wiggins, K. and Dobree, 
J. H. (St. Bartholomew’s Hospital, Lon- 
don), Brit. J. Ophth. 54:702-703, Oct., 
1970. 


A simple timer has been devised, for use 
with the Zeiss Photocoagulator, for recording ` 
the number and duration of coagulations. It 
has now been in use for two years and has 
been found to be of considerable value for re- 
cording the dosage given. (2 figures)—Au- 
thors’ abstract 


KLINISCHE MONATSBLATTER FUR 
AUGENHEILKUNDE 


Votume 156 Apri, 1970 - NUMBER 4 


BIOPHYSICAL AND METHODICAL PROBLEMS IN 
OPHTHALMOLOGICAL ULTRASOUND DIAG- 
NosIs. (German) Oksala, A. (Turke, 
Univ.-Augenklinik, Finland), Klin. Mbl. 
Augerh. 156 :465-478, Apr., 1970. 


This is a competent review on currently 
used ultrasound devices, different standariza- 
tion techniques and techniques of examination. 
Furthermore, acoustical properties like resis- 
tance, speed of sound, absorption, reflection, 
refraction, scatter and dispersion are dis- 
cussed. (6 figures, 1 table, 9 references )—Otto 
A. Wiegmann 


THE FUNDUS IN JUVENILE HYPERTENSIVE 
PATIENTS. (German) Kropp, R., Neu- 
bauer, H., Heimosth, V. and Heimann, K. 
(Univ.-Augenklinik, 5 Koeln 41, Joseph- 
Stelzmann-Strasse, Germany), Klin. Mbl. 
Augenh. 156:479-487, Apr., 1970. 


Based on examinations of 100 hypertonic 
patients between the age of 14 to 31 years the 
authors discuss the significance of early signs. 
Most of the patients (76) were males. All pa- 
tients were followed at one month intervals. In 
the early stages crossing phenomenon never 
could be found. An increased tortuosity of the 
capillaries and arterioles was found in 22 pa- 
tients. A more distinct appearance of the reti- 
nal capillaries as a sign of a longer existing 
capillary hypertension was found in 16 pa- 
tients. In contrast to other authors it is stated 
that hypertensive fundus changes in juveniles 
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are not different from those in adults. Since 
the early changes are very discreet, fundus ex- 
aminations with high intensity red free light 
are recommended. (5 figures, 1 table, 13 refer- 
ences )—Otto A. Wiegmann . 


THE OCULO-CARDIAC REFLEX IN OPEN ANGLE 
GLAUCOMA. (German) Faupel, L. and 
Neidermeier, S. (415 Krefeld, Staedt. 
Krankenanstalten, Augenklinik, Ger- 
many), Klin. Mbl. Augenh. 156 :487-497, 
Apr., 1970. 


In 100 patients with open angle glaucoma 
and in 50 normal subjects the eyes were sub- 
jected to an indenting force of 46 gm. A de- 
- crease in the heart rate was found in 21 of the 


glaucoma.patients while only five of the nor- | 


mal persons showed a similar decrease. Pa- 


tients about the age of 50 years frequently © 


don’t show a change in rate while young pa- 
tients between the age of 20 and 30 years al- 
most always respond with a decrease. Applica- 
tion of pilocarpine increased the responsive- 
ness to the ocular pressure test in normal and 
glaucomatous subjects. (2 figures, 6 tables, 42 
references )—Otto A. Wiegmann 


RETINOPATHY IN POLYMYOSITIS. (German) 
Otradovec, J., Stibor, V. and Suta, M. 
(Praha 2/CSSR, Na Smetance 4, Czecho- 
slovakia), Klin. Mbl. Augenh. 156:498- 
507, Apr., 1970. 


Polymyositis may cause various types of eye 
involvement such as lid changes, iritis, epi- 
scleritis, exophthalmos, palsies of extraocular 
muscles and nystagmus. Retinopathy is rela- 
tively rare but has been described by various 
authors in the literature. This paper gives an 
extensive report on one case ‘with retinal 
changes consisting of cotton-wool-like spots 
and localized constrictions of arteries and 
veins. Whenever polymyositis is suspected the 
diagnosis can easily be confirmed by electro- 
myography and muscle biopsies. (7 figures, 12 
references )—Otto A. Wiegmann , 


OPHTHALMOLOGICAL FINDINGS AFTER SUR- 
GICAL TREATMENT OF ORBITAL TUMORS. 
(German) Linnert, D. (X 104 Berlin, 
Ziegelstr. 5-12, Charite, Univ.-Augenkli- 
nik, Germany), Klin. Mbl. Augenh. 156: 
507-516, Apr., 1970. 


Based on the experience with 75 patients op- 
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erated for suspected orbital tumor the authors 
found that the risk for functional damage pre- 
and post-operatively is relatively low and the. 
cosmetic results of surgery are very good in 
general. The dominating tumor type was he- 
mangioma followed by mucoceles and menin- 
gioma. In eight cases no tumor was found. (2 
tables, 13 references )-—-Otto A. Wiegmann 


EMPLOYMENT. OF THE FACIAL GRID FOR TO- 
POMETRY OF THE EYEBALL. (German) Rog- 

, gendorf, E. (X 104 Berlin Schumannstr. 
20/21, Univ.-Klinik, (Charite) (Ger- 

many), Klin.. Mbl. Augenh. 156 :517-523, 
Apr., 1970. 


The grid allows one to evaluate quantita- 
tively changes in facial and ocular features 
and is used with a standardized photographic 
procedure. The main application is in facial 
and orbital plastic surgery. (5 figures, 3 tables, 
9 references )—Otto A. Wiegmann 


THE INFLUENCE OF CIGARETTE SMOKING 
ON THE EOG. (German) Schmidt, B. (355 
Marburg (Lahn), Univ.-Augenklinik, 
Germany), Klin. Mbl. Augenh. 156 :523- 
531, Apr., 1970. 


EOG examinations were carried out on 25 
healthy volunteers of whom 18 were non- 
smokers and seven occasional smokers. EOG’s 
were recorded before and after smoking two 
non-filter cigarettes. According to the Arden- 
index the EOGs showed a statistically signifi- 
cant depression during the first eight minutes 
after smoking. (4 figures, 22 references )— 
Otto A. Wiegmann . ~ 


CHOROIDAL METASTASES OF A HYPERNEPH- 
ROMA. (German) Radnot; M. and Podho- 
ranyi, G. ‘(Budapest VIII, Illes u. 15, I. 
Univ,.-Eye Dpt., Hungary), Klin. Mbl. 
Augenh. 156 :532-535, Apr., 1970. 

The tumor was found in the eye of a 75- 
year-old female whose left kidney had been re- 
moved five years prior because of a kidney 
carcinoma. The hypernephroma caused an ab- 


solute glaucoma in the involved eye. (3 fig- 
ures, 2 references )}—Otto A. Wiegmann. 


A CASE OF SYMMETRIC PSEUDOCYSTS OF THE 
MACULA WITH HYPOPYON-LIKE SEDI- 
MENTATION. (German) Rieger, G. (A- 
1090 Wien, :-Spitalgasse, 2, I. Univ.-Au- 
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genklinik, Austria), Klin. Mbl. Augenh. 
156:535-539, Apr., 1970, 


BLINDNESS OF BOTH EYES FOLLOWING GER- 
MAN MEASLES. (German) Haydn, M. (A- 
1090 Wien, Spitlgasse 2, I. Univ.-Au- 
genklinik, Austria), Klin. Mbl. .Augenh. 
156 :539-543, Apr., 1970, 


A seven-year-old patient suffered a complete 
bilateral loss of vision five days after the onset 
of the skin rash. After initially appearing as a 
retrobulbar neuritis, both optic nerves under- 
went atrophy resulting in permanent and irre- 
versible blindness despite intensive treatment 
with various antibiotics and corticosteroids. 
(43 references )—Otto A. Wiegmann 


POSTOPERATIVE RESULTS AFTER TREATMENT 
WITH NON-PERFORATING TRANSCLERAL 
CYCLODIATHERMY ACCORDING TO CAVKA. 
(German) Cupic, S. and Godler, B. (Sa- 
rajewo, Bolnick 2, Yugoslavia), Kin. 
Mbl. Augenh. 156:543-547, Apr., 1970. 

In 126 cases with various types of glaucoma 
including congenital glaucoma, chronic and 
acute closed angle glaucoma and open angle 
glaucoma, non-perforating transcleral cyclo- 
diathermy was carried out. In 92 cases the 
intraocular pressure was normalized. In 17 it 
was subnormal and in another 17 cases treat- 
ment was not successful. (1 figure, 3 tables, 12 
references )—Otto A. Wiegmann 


PREVENTION OF VITREOUS COMPLICATIONS 
AND PROCEDURE IN CASES OF VITREOUS 
LOSS DURING CATARACT EXTRACTION. 
(German) Suechting, P. (307 Nien- 
burg/Wesser, Wilhelmstr. 26, Germany), 
Klin. Mbi, Augenh. 156:548-551, Apr., 
1970. 


DISTURBED INNERVATION IN MOEBIUS 
SYNDROME. (German) Ricker, K. and 
Mertens, H. G. (8700 Wuerburg, Luit- 
poldkrankenhaus, Germany), Klin. Mbl. 
Augenh. 156: 551-557, Apr., 1970. 


According to Moebius (1888) the syndrome 
consisted of a congenital paralysis of the sixth 
and seventh cranial nerve. Later on it was 
found that other cranial nerves like the third 
and twelfth may be involved also. Further- 
more, the syndrome can be combined with de- 
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formities of the head and extremities. In most 
instances a congenital aplasia of the nuclei is 
assumed. Based on clinical evaluation and 
EMG studies in a father and son who showed 
identical signs, the author found evidence for 
nuclear involvement. In addition, the EMG 
pattern suggests supranuclear lesions and in- 
volvement of the medial longitudinal fascicle. . 
(5 figures, 12 references)—Otto A. Wieg- 
mann 


PETER’S MALFORMATION OF THE CORNEA. 
(German) Lisch, L. (A 5300 Woerg/Tirol, 
Christian-Plattner-Strasse 6, Austria), 
Klin. Mbl. Augenh. 156:557-561, Apr., 
1970, ; 


The corneal malformation consists of a bi- 
lateral central opacity affecting mainly Des- 
cemet’s membrane and adjacent deep stroma. 
In some cases the lesion may extend anteriorly 
and may reach Bowman’s membrane. The an- 
terior chamber is shallow and parts of the pu- 
pillary membrane may be attached to the pos- 
terior surface of the cornea. Sometimes, sec- 
ondary hydrophthalmos may be found. The de- 
formity can also be observed in some domestic 
animals. The author describes a case of a 534- 
year-old girl who also had dysplastic features 
and was first misdiagnosed as a Hurler syn- 
drome. (5 figures, 1 table, 13 references )— 
Otto A. Wiegmann 


THE TREATMENT OF CORNEAL PERFORATIONS 
WITH TISSUE ADHESIVES. (German) Reim, 
M. (355 Marburg/Lahn, Robert-Koch-Str. 
4, Univ.-Augenklinik, Germany), Klin. 
Mbl. Augenh. 156:562-568, Apr., 1970. 
Cyanoacrylate adhesive was successfully 

used in five patients with corneal perforations. 

In one case a perforated corneal ulcer was 

present which was closed to facilitate a subse- 

quent perforating keratoplasty. (9 figures, 7 

references )—Otto A. Wiegmann 


PoLAROID PHOTOGRAPHY IN THE OPHTHAL- 
MOLOGICAL PRACTICE. (German) Bockel- 
mann W. D. (6 Frankfurt a. M., N. W. Z., 
Tituscorso 6, Germany), Klin. Mbl. 
Augenh. 156:569-572, Apr., 1970. 


RECESSIVE MODE OF INHERITANCE IN ANIRI- 
DIA. (German) Horvath, L. and Pajor, R. 
(Budapest IX Knezich-u. 14, Hungary), 
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Klin, Mbl. Augenh. 156:573-577, Apr., 
1970. 


A pedigree is presented extending over four 
generations. One member of the F2 and the F3 
generation respectively showed bilateral aniri- 
dia. The affected member of the F2 generation 
is a product of incest between two siblings. 
Based on this evidence the author believes he 
is dealing with a recessive mode of inheri- 
tance. (5 figures, 7 references )—Otto A. Wieg- 
mann 
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METACHROMIC LEUCODYSTROPHY. Cogan, D. 
G., Kuwabara, T. and Moser, H. (Howe 
Laboratory of Ophthalmology, Harvard 
Medical School, Eye and Ear Infirmary 
and Department of Neurology, Massa- 
chusetts General Hospital, Boston, 
Mass.), Ophthalmologica 160 :2-17, 1970. 


The name metachromatic leucodystrophy 
refers to a characteristic staining (with cresyl 
violet) of white matter, the basis of which is 
the intracellular accumulation of sulfated gly- 
colipids which, in turn, is due to a specific en- 
zymatic defect. The abnormal accumulation 
occurs in neuronal cells, in macrophages, renal 
tubules and other epithelial cells. In the gan- 
glion cells of the retina the abnormal cyto- 
plasmic contents produce a characteristic 
grayness of the macula. 

The disease is familial, usually causes symp- 
toms of spasticity, convulsion and dementia 
during the second year of life and terminates 
fatally during the first or second decade. 
Three cases of the disease are described, in- 
cluding electron microscopic findings in retinal 
ganglion cells and peripheral nerves. (12 fig- 
ures, 17 references )—Peter C. Kronfeld 


INTRAOCULAR TUMOR PATHOLOGY AND ITS 
RELATION TO CLINICAL OPHTHALMOLOGY. 
Andersen, S. R. (Ophthalmic Pathology 
Laboratory, Rigshospitalet, Copenhagen), 
Ophthalmologica 160 :18-24, 1970. 


THE PATHOLOGY AND PATHOGENESIS OF RET- 
INAL DETACHMENT. (French) Hervouet, 
F. (Nantes, France), Ophthalmologica 
160 :25-53, 1970. 
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Supported by clearly reproduced pathologic 
material the author restates the theory (of 
Sourdille and Mawas) that it is an extravasa- 
tion from the choroid that pushes the retina 
inward, that the retina breaks secondarily at 
the weakest places and that the reaction of the 
vitreous to contact with subretinal fluid is that 
of retraction. The extravasation from the cho- 
roid may be a product of inflammation (an ex- 
udate) or of congestion or even allergy (a 
transudate), (14 figures )—Peter C. Kronfeld 


SOME ASPECTS OF THE COMPARATIVE PATHOL- 
OGY OF OXYGEN TOXICITY IN THE RETINA. 
Ashton, N. (Department of Pathology, 
Institute of Ophthalmology, University 
of London), Ophthalmologica 160:54-71, 
1970. 


See abstract Amer. J. Ophth. 67 :1012, 1969 


SYMPOSIUM: THE TRANSMISSION OF IN- 
FORMATION BY THE RETINA UNDER NOR- 
MAL AND PATHOLOGICAL CONDITIONS. ten 
Doesschate, J., Ophthalmologica 160:75- 
84, 1970. 


A report, in the form of brief abstracts, on a 
symposium presented at the 75th annual con- 
gress of the Netherlands Ophthalmological 
Society in June 1967.—Peter C. Kronfeld 


THE DEEP STRUCTURE OF THE LIMBUS COR- 
NEAE. Alkemade, P. P. H., Ophthalmolo- 
gica 160 :85-95, 1970. 


Careful slitlamp examination of the deep 
parts of the nasal and temporal corneal pe- 
riphery usually reveals a thin, semi-opaque 
area which corresponds to the most anterior 


. portion of the corneoscleral trabecular appara- 


tus. The author has made a systematic study 
of the biomicroscopic variations of this area in 
normal eyes and reports some correlations bé- 
tween these variations and other morphologic 
characteristics of normal human eyes. (5 ta- 
bles, 21 references )—Peter C. Kronfeld 


CONGENITAL OCULAR APRAXIA. Colenbran- 
der, M. C. (University Eye Clinic, 
Leiden, The Netherlands), Ophthalmolo- 
gica 160 :96-97, 1970. 


The oculomotor status of a youngster with- 
out voluntary or fixation movements is briefly 
described and illustrated by clippings from a 
movie. (6 figures )—Peter C. Kronfeld 
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THE DIFFERENTIAL DIAGNOSIS BETWEEN THE 
STILLING-DUANE SYNDROME AND LAT- 
ERAL RECTUS PALSY. Gobin, M. H. M. A. 
Ophthalmologica 160 :98-99, 1970. 


Restricted adduction, restricted passive duc- 
tion, electric activity in the affected lateral 
rectus during adduction and good binocular vi- 
sion in a major portion of the field of fixation 
are characteristics of the Stilling-Duane syn- 
drdme.—Peter C. Kronfeld 


CATARACTA BRUNESCENS, DEAFNESS AND 
ARTHROPATHY. van den Heuvel, J. E. A. 
(University Eye Clinic, Nijmegen, The 
Netherlands), Ophthalmologica 160 :100- 
102, 1970. 


In two middle-aged sisters nuclear sclerosis, 
lamellar separation in the posterior cortex and 
fluid vitreous were associated with joint de- 
formities and rapidly progressive deafness. A 
systemic disorder of mucopolysaccharide me- 
tabolism is suspected. (1 reference)—Peter C. 
Kronfeld 


ATROPHY OF THE OPTIC NERVE AND VITAMIN 
Be DEFICIENCY. Philipsen, W. M. J. G. and 
Hommes, O. R. (University Eye Clinic, 
Nijmegen, The Netherlands), Ophthal- 
mologica 160:103-104, 1970. 


The essayists’ criterion of vitamin B, def- 
ciency is the response (the excretion of xan- 
thurenic acid) to a loading dose of tryptophan. 
In three cases of partial optic atrophy, one di- 
agnosed as multiple sclerosis and one as amyo- 
trophic lateral sclerosis, administration of pyr- 
idoxine was followed by marked clinical and 
biochemical improvement. The dosage was 50 
mg/day intramuscularly until the tryptophan 
loading test became normal, followed by 25 
mg/day orally—Peter C. Kronfeld 


THE USE OF SOLID CARBON DIOXIDE IN RET- 
INAL DETACHMENT SURGERY: Oosterhuis, 
J. A. (Department of Ophthalmology, 
Wilhelmina Gasthuis, University of Ams- 
terdam), Ophthalmologica 160:112-119, 
1970. 

Because of the unreliability of cryoequip- 
ment with liquid nitrogen circulating through 
an insulated probe, the author has turned to 


_ Solid carbon dioxide which he obtains by com- 
_ pressing carbon dioxide snow into rods of suit- 
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able size. The results in 20 patients seem fa- 
vorable. (8 figures, 4 references)—Peter C. 
Kronfeld 


AUTO-PHOTOCOAGULATION IN PATIENTS 
WITH LEBER’s DISEASE. van Senus, A. H. 
C. (Rotterdam, the Netherlands), Oph- 
thalmologica 160 :121-123, 1970. 


A patient with Leber’s disease proudly told 
the author that he could do something nobody 
else could, namely, look right into the sun for 
ten minutes. Ophthalmoscopy revealed a some- 
what irregular solar burn of both maculae and 
the typical partial atrophy of Leber’s disease: 
The author has found five other cases of this 
self-destruction of a potentially semifunction- 
ing area of the retina. In Leber’s disease this 
is regrettable since in the natural course of the 
disease late improvement of central vision is 
not uncommon. In the discussion self-inflicted 
solar burns in LSD-addicts are mentioned. (2 
figures )—-Peter C. Kronfeld 
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OPHTHALMOPATHOLOGY. (German) Landolt, 
E. (University Eye Clinic Zürich, Switzer- 
land), Ophthalmologica 160:124-128 and 
202-208, 1970. . 

This is a very interestingly written review 
of the major contributions to the understand- 
ing of ocular disease which ophthalmic pathol- 
ogy has made during the last 30 years.—Peter 
C. Kronfeld 


THE SIGNIFICANCE OF THE MOSES-EFFECT 
AND OF THE “CENTRAL AREA” OF THE 
FOOTPLATE IN IMPRESSION TONOMETRY. 
Jessen, K. and Wiegelin, E. (Clinical In- 
stitute of Experimental Ophthalmology, 
University of Bonn, and Physikalisch- . 
Technische Bundesanstalt, Berlin), Oph- 
thalmologica 160 :129-141, 1970. 

This experimental study deals with the 
effect on the tonometric reading of the config- 
uration of the inner edge of the footplate. In 
the manufacture of tonometers this inner edge, 
that is, the transition from the concavity of 


the footplate to the bore in the barrel, is usu- 
ally rounded off to some degree which adds to 
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the diameter of the “central area” of the foot- 
plate as the essayists call it (or “effective di- 
ameter” of the hole in the footplate in the ter- 
minology of the American Committee for the 
Standardization of Tonometers). 

The authors have made measurements with 
six Schiøtz tonometers with inner footplate 
edge curvatures ranging from 0 to 0.65 mm. 
Only the instrument with the largest radius 
(with maximum rounding-off) gave signifi- 
cantly different readings on rabbit eyes and on 
three enucleated human eyes. The German 
Committee, therefore, has set the lower limit 
of allowable inner footplate edge curvature at 


‘0.3 mm which is rarely exceeded in the usual 


manufacture of tonometers. (11 figures, 4 ta- 
bles, 8 references )—-Peter C. Kronfeld 


THE IMPRINT METHOD TO DETERMINE OR- 
BITAL VOLUME IN THE RABBIT. Sarnat, B. 
G. (Department of Plastic Surgery, Divi- 
sion of Surgery and Research Institute, 
Cedars-Sinai Medical Center, Los Ange- 
les), Ophthalmologica 160 :142-151, 1970. 


The author has found a plastic rubber base 
material called Permlastic-Kerr very suitable 
to make imprints (or casts) of the orbits of 
rabbit skulls. He reports on the growth of the 
orbit during the first year of life, on right-to- 
left and inter-duplicate differences in orbital 
volume. (10 figures, 2 tables, 14 references )— 
Peter C. Kronfeld 


A NEW METHOD OF TREATMENT FOR STRA- 
BISMIC AMBLYOPIA WITH ECCENTRIC FIXA- 
TION. (French) Deller, M. and Brack, B. 
(University Eye Clinic Lausanne, Switzer- 
land), Ophthalmologica 160: 152-156, 1970. 


If strabismic amblyopia is detected in a child 
too young for effective pleoptics, the authors 
recommend 1) retinoscopy under full atropine 
cycloplegia, 2) full atropine correction plus 
continued-atropinization of the sound eye, 3) 
overcorrection by 3 diopters of the squinting 
eye, and 4) one week later, a prism correcting 
the esotropia present for near (30 cm), over 
the sound eye. (2 figures, 4 references )—Pe- 
ter C. Kronfeld. 


ELECTRORETINOGRAPHIC AND ELECTROEN-- 


CEPHALOGRAPHIC CHANGES IN DYSTRO- 
PHIA MYOTONICA STEINERT. Stanescu, B. 
and Wawernia, E. (Department of Neu- 
rology and Physiopathology, University 
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Medical School, Bucharest), 
mologica 160:157-166, 1970. 


In seven cases of familial, atrophic type of 
myotonia the eye findings were within normal 
limits except for fine macular lesions (with 
normal visual acuity) in four of the cases. In 
all of the seven cases the ERG was grossly ab- 
normal in that the b-wave was sluggish and of 
low voltage. The EEGs were uniformly abnor- 
mal, suggesting diffuse cerebral damage.. 
Again, as in the study by Burian and Burns 
(Amer. J. Ophth. 61:1044, 1966), the results 
suggest a close relationship between myotonia 
of the Steinert type and a tapetoretinal degen- 
eration of very subtle and gradual onset. (9 
figures, 1 table, 23 references)—Peter C, 
Kronfeld 


Ophthal- 


THE HISTOLOGY OF EXPERIMENTAL HYALO- 
KERATOPATHY. (German) Süveges, I. and 
Zajácz, M. (University Eye Clinic De- 
brecen, Hungary), Ophthalmologica 160: 
167-175, 1970. 


The term hyalokeratopathy applies to the 
corneal disease caused by vitreous contact af- 
ter cataract extraction (cf. Amer. J. Ophth: 
65:484, 1968). The paper under review is an 
experimental study on rabbits, aiming at fur- 
ther elucidation of the role of the two princi- 
pal factors, a traumatic endothelial defect and 
the presence of vitreous in the anterior cham- 


' ber. From their observations on rabbits (with, 


admittedly, very differently structured cor- 
neas) the authors conclude 1) that the disease 
is reversible if the endothelial defect has a 
chance to heal before vitreous becomes firmly 
attached to the denuded area, and 2) that the 
hyaluronic acid of the vitreous provides mate- 
rial for elements of the retrocorneal mem- 
brane. (4 figures, 10 references)—Peter C. 
Kronfeld 


THE HISTOCHEMISTRY OF THE RETINOPA- 
THIES DUE TO SODIUM IODATE AND SODIUM 
IODOACETATE. (German) Birrer, L. (The 
Institute of Pathology, the University of 
Basel, Switzerland), Ophthalmologica 
160 :176-194, 1970. 

The effects of the two toxic agents on the 
retina of the rabbit were studied by ophthal- 
moscopy, fundus photography and histochemi- 
cal assays of the essential metabolic enzymes 
in frozen sections of the retina. Sodium iodate | 
effects a distinct, primary inhibition of most 
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enzyme activities which is followed by necro- 
sis of the pigment epithelium. Sodium iodoace- 
tate is destructive to the membranes of the 
photoreceptors; this effect is mitigated, to 
some degree, by a binding action of the mela- 
nin in the pigment epithelium. (11 figures, 1 
table, 46 references )—Peter C. Kronfeld 


COMPARATIVE EXPERIMENTAL MEASURE- 
MENTS OF FIELD STRENGTH AND POWER OF 
A NEW IMPULSE MAGNET AND OF SOME 
CONVENTIONAL DIRECT CURRENT MAGNETS. 
(German) Matthaus, W., Riese, G. and 
Kunkel, K.-H. (Department of Ophthal- 
mology of the Medical Academy “Carl 
Gustav Carus” and Technical University, 
Dresden), Ophthalmologica 160:195-201, 
1970. 


Magnetic pulses are generated by letting a 
battery of condensers discharge through an in- 
duction coil. The instrument consists of 1) a 
transformer that boosts current up to 650 V, 
2) a battery of condensers and 3) the coil that 
produces the magnetic field which measures 18 
cm in length and 3 cm in diameter. In the labo- 
ratory the new instrument proved considerably 
more powerful than two hand magnets and one 
giant-magnet of European manufacture. The 
rocking action of the magnetic pulses is con- 
sidered a special advantage of the new instru- 
ment. (3 figures, 2 references)—-Peter C. 
Kronfeld 


TRANSACTIONS OF THE AMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


VoLuME 74 May-Junez, 1970 Numper 3 


CLINICAL ENTITIES IN “UVEITIS”: AN AP- 
PROACH TO THE STUDY OF INTRAOCULAR 
INFLAMMATION. Maumenee, A. E. (Wil- 
mer Institute, Johns Hopkins Hospital, 
Baltimore), Tr. Am. Acad. Ophth. Oto- 
laryng. 74 :473-504, May-June, 1970. 

In this, the 26th Edward Jackson Memorial 
Lecture, Dr. Maumenee makes a plea for the 
organization of the etiology of “uveitis” on a 
clinical basis. He feels that surveys do not 


have much use, but that many of the entities 
have characteristic clinical pictures and that 
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one can aid the patient by proceeding on the 
basis of these clinical syndromes. Of vast im- 
portance is the accumulation of eyes for histo- 
logic study from patients with documented 
uveitis. Only in this fashion will the correct- 
ness of the clinical impressions be established. 
In this article particular attention is paid to 
toxoplasmic retinitis, so-called ocular histo- - 
plasmosis and toxocara canis. Further, many 
entities that are called uveitis are actually 
hyalitis or pigment epithelial diseases. (19 fig- 
ures, 5 tables, 55 references )—-David Shoch 


ORAL CYCLOPHOSPHAMIDE IN THE TREAT- 
MENT OF UVEITIS. Gills, Jr., J. P., and 
Buckley, III, C. E. (Duke University 
Medical Center, Durham, N.C.), Tr. Am. 
Acad. Ophth. Otolaryng. 74:505-508, 
May-June, 1970. 


Treatment of 12 ambulatory patients with 
steroid-resistant peripheral uveitis with low to 
moderate doses of oral cyclophosphamide has 
provided direct evidence of the potential use- 
fulness of this drug. Lessened uveal inflamma- 
tion was evident in all patients. Serious side- 
effects were not encountered. (1 figure, 10 ref- 
erences )—Authors’ abstract 


CLINICAL EXPERIENCE WITH AMPICILLIN 
AND PROBENECID IN THE MANAGEMENT OF 
TREPONEME-ASSOCIATED UVEITIS. Goldman, 
J. N. (George Washington University 
Medical Center, Washington, D.C.), Tr. 
Am. Acad. Ophth. Otolaryng. 74:509-514, 
May-June, 1970. 


Clinical evaluation has established that peni- 
cillin and its derivatives do penetrate the aque- 
ous humor in both humans and rabbits. Ampi- 
cillin was found more effective in this respect 
than penicillin G. A regimen of probenecid, 
administered concurrently with ampicillin, re- 
sulted in elevated, sustained levels of antibac- 
terial activity in human aqueous humor. Al- 
though this combined therapy in patients with 
treponemes-associated uveitis often resulted in 
abrupt remission of inflammatory activity, fre- 
quent recurrences were characteristic. (1 ta- 
ble, 13 references)—Author’s abstract 


REGRESSION OF CHOROIDAL FOLDS. Kroll, A. 
J. and Norton, E. W. D. (Bascom Palmer 
Eye Institute, University of Miami School 
of Medicine, Miami, Florida), Tr. Am. 


\ 
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Acad. Ophth. Otolaryng, 74:515-526, 
May-June, 1970, 


Three cases of choroidal folds—one associ- 
ated with an orbital meningioma, one presum- 
ably associated with an orbital pseudotumor, 
and one associated with a primary retinal de- 
tachment--were documented with fundus pho- 
tography and fluorescein angiography. Surgi- 
cal removal of the tumor and decompression 
of the orbit in the patient with the meningi- 
oma, systemic prednisone for the patient pre- 
sumed to have a pseudo-tumor, and surgical 
reattachment of the detached retina resulted in 
prompt regression of the choroidal folds. His- 
topathologic examination of a random series 
of eyes enucleated following scleral laceration 
and of one eye enucleated post mortem three 
days following a scleral buckling operation re- 
vealed that choroidal folds are a common find- 
ing in the presence of choroidal congestion 
and edema. (16 figures, 11 references )}—Au- 
thors’ abstract 


CIRCINATE CHOROIDAL SCLEROSIS. Schocket, 
S. S. and Ballin, N. (University of Mary- 
land School of Medicine, Baltimore), Tr. 
Am. Acad, Ophth, Otolaryng. 74 :527-533, 
May-June, 1970. 


Two patients with annular choroidal sclero- 
sis in the posterior pole surrounding normal 
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maculas have been described. Fluorescein an- 
giography revealed patency of the sclerotic ap- 
pearing choroidal vessels. Their primary pa- 
thology was believed to have started in the 
choriocapillaris. The dark adaptation was only 
moderately affected in both our patients; the 
electroretinogram was extinguished for one 
but it was normal for the other. (8 figures, 10 
references )}—Authors’ abstract 


SPONTANEOUS CYSTS OF THE CILIARY EP- 
ITHELIUM. Kozart, D. M. and Scheie, H. 
G. (Hospital of the University of Penn- 
sylvania, Philadelphia.), Tr. Am. Acad. 
Ophth. Otolaryng. 74 :534-547, May-June, 
1970. 


The present study offers no definite conclu- 
sions concerning the ultimate etiology of spon- 
taneous epithelial cysts of the iris roots and 
ciliary processes. Previous theories regarding 
the genesis of these cysts?-5:20,21,28,31,33,36 are 
based on the impression that the cysts arise 
from a separation between the two neuro- 
epithelial layers lining the iris root and ciliary 
processes and thus are not supported by the 
present report. Rather, it is suggested that an 
abnormal proliferation of cells from the inner 
neuro-epithelial layer occurs. As the secretory 
products of these cells accumulate, the cells 
separate to form a recognizable cyst. (9 figures, 
36 references—Authors’ abstract 
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European Contract Lens SOCIETY or 
OPHTHALMOLOGISTS 


The first scientific congress of the European 
Contact Lens Society of Ophthalmologists will be 
. held at the Royal College of England, London, on 

June 2 to 4, 1971. The registration fee for non- 
members is 20 pounds, for members 12' pounds, 
and for ophthalmologists in training 10 pounds. 

Further information may be obtained from the 
Congress Secretary, Moorfields Eye Hospital, High 
Holborn, London, W.C.1., ‘England. 


SECTION OF OPHTHALMOLOGY: PUERTO ae 
MEDICAL ASSOCIATION 


The section of ophthalmology of ae Puerto 
Rico Medical Association will hold its annual 
Ophthalmology Convention July 14 to 17, 1971, at 
the Dorado Beach Hotel Guest speakers include 
David Cogan, Victor Curtin, Sydney Fox, William 
Hughes, Charles Kelman, Samuel Kimura, David 
Knox, David Paton, Robert Reinecke, . William 
Tassman, Phillips Thygeson, Gunter K. von Noor- 
den, and others. 

Registration fee is $60, payable to the Ophthal- 
mology Section of the Puerto Rico Medical As- 
sociation. For further information, write to Walter 
Kleis, M.D., 703 Ashford Medical Center, San- 
turce, Puerto Rico 00907 


VENEZUELAN OPHTHALMOLOGICAL SOCIETY 


On November, 14,°1970, the Venezuelan Ophthal- 
mological Society elected Francisco Rodriguez Dias 
president for the coming year. Gustavo. Ascanio 
Escobar was elected vice president. Other newly 
elected officers are Gustavo Rodriguez Loreto, 
secretary general; Guillermo Pereira, recording 
secretary; Gernando Guarache .Melo, treasurer; 
Yamil Najul Saldivia and Euro de la Torre, dele- 
gates. 


‘CUBAN OPHTHALMOLOGICAL SOCIETY 


The Cuban Ophthalmological Society in Exile 
will hold its Fifth annual meeting at the Fon- 
taineblen Hotel, Miami Beach, Florida, July 3, 
` 1971. The guest ‘speaker will be Ramon Castroviejo 
of New York City. Further information may be 
obtained from Ricardo M. Martinez, M.D., chair- 
man of the organizing committee, 3940 West Flag- 
ler Street, Miami, Florida 33134. 


PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 


The IX Pan American Congress of Ophthal- 
mology will be held in Houston, Texas, on April 


2 to 7, 1972. The theme of the congress will be 


recent developments in ophthalmology. The scien- 
tific program will consist of presentations, free 
papers, and panel discussions. 

For further information regarding submission 
of papers, contact IX Pan American Congress, 
1200 Moursund Avenue, Houston, Texas 77025. | 


INTERNATIONAL SOCIETY OF 
GEOGRAPHIC OPHTHALMOLOGY 

The second meeting of the International Society 
of Geographic Ophthalmology will be ‘held in Jeru- 
salem, Israel, August 23. and 24, 1971. The meet- 
ing is in conjunction with Professor I. C. Michael- 


-son’s congress on causes of blindness and their 


prevention in different countries of the world. 
Administrators in the field of blindness prevention 
have also been invited. The official themes for this 
meeting are glaucoma, diabetic retinopathy, cata- 
racts, corneal opacification, retinal detachment, and 
amblyopia. Papers on these themes are requested, 
but they must have strictly. geographic implica- 
tions. Precis of papers may be submitted to Eliza-, 
beth E.. Cass, M.D., Box 688, Fort Smith, North- 
west Territory, Canada. Applications for member- 
ship in the society are welcome and should also 
be directed to Dr. Cass; the fee for membership 
is $10 a year. 


EXAMINATIONS: ALLIED HEALTH PERSONNEL 


The Joint Commission on Allied Health Per- 
sonnel in Ophthalmology will provide a written 
examination July 24, 1971, and an oral examina- 
tion in Las Vegas, Nevada, September 18, 1971. 


. Applications for the written examination should 


be addressed to the Joint Commission, 1573 Uni- . 
versity Avenue, St. Paul, Minnesota 55104. The 


-final day for acceptance of applications is June 15, 


1971. 


Beucet’s DISEASE STUDIED BY JAPANESE 


A sudden spread of Behget’s disease throughout 
Japan has worried the Japanese health authorities. 
The disease affects children and young people gen- 
erally, manifests itself by aphtous ulcerations in 
the mouth, peculiar rash on the feet and the body, 
a bizarre neurological picture, and the main mani- 
festation of decreasing eyesight, leading to com- 
plete blindness. Neither the etiology of the disease 
is known nor is any treatment available. There are 
thousands of blind people in Japan who have lost 


` their eyesight through Behcet’s syndrome. The sud- 


den’ high incidence of the syndrome in Japan led 
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to the formation of a new research group consist- 
ing of nine scientists headed by Shinichi Kano, 
professor of ophthalmology at the Faculty of Medi- 
cme of the University of Tokyo. The group will 
coordinate studies on the epidemiology and etiology 
of this dreadful disease. J.A.M.A. 215:1833, 1971. 


RETINA: MASSACHUSETTS EYE 
AND EAR INFIRMARY 


The ninth annual course in retinal detachment 
of the retina service of the Massachusetts Eye and 
Ear Infirmary will be held on June 3 to 5, 1971. 
The course consists of lectures in the ftindamentals 
of diagnosis and management of retinal detach- 
ment, Discussion will include pathogenesis, classi- 
fication, and differential diagnosis of retinal de- 
tachment, surgical rationale ànd- techniques, man- 
agement of unusual cases, surgical and postopera- 
tive complications, vitreous examination and re- 
placement, and surgery. 

Tuition for the course is $125 for practitioners 
and $50 for residents. For further information, 
contact Ronald C. Pruett, M.D., Retina Service, 
Massachusetts Eye and Ear Infirmary, Boston, 
Massachusetts 02114. 


Eye SURGERY: COLUMBIA UNIVERSITY 


The Edward S. Harkness Institute of Ophthal- 
mology of the College of Physicians and Surgeons 
of Columbia University announces an eye surgery 
meeting in New York City, November 11 and 12, 
1971. The institute staff will be supplemented by 
distinguished guests. Further information may be 
obtained from Melvin D. Yahr, M.D., Associate 
Dean, College of Physicians and Surgeons, Co- 
lumbia University, 630 West 168th Street, New 
York, New York 10032. 


CRANIOFACIAL ANOMALIES: New YORK UNIVERSITY 


An international congress on the treatment of 
craniofacial anomalies will be held at the New 
York University medical center October 25 through 
29, 1971, under the joint chairmanship of John 
Marquis Converse, M.D., and Samuel Pruzansky, 
D.D.S. Topics of discussion include classification 
of the various craniofacial syndromes, a review of 
the development of the craniofacial area, prema- 
ture craniofacial synostosis, otocephalic syndromes, 
and maxillomandibular disharmonies. 

Registration is limited to 500 persons. Further 
information may be obtained from the Institute of 
Reconstructive and Plastic Surgery of the New 
York University Medical Center, 550 First Avenue, 
New York, New York 10016. 


_ ARTIFICIAL Eyres: Kresce Eye INstrrute 


An instructional course in the fitting of artificial 
eyes, sponsored by the Department of Ocular 
Prosthetics of the Kresge Eye Institute of Wayne 
State University, will be held on June 4 and 5, 
1971. 

Further information may be obtained from Rob- 
ert J. Crossen, program chairman, Kresge Eye 
Institute, 690 Mullett Street, Detroit, . Michigan 
48226. 
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STAFF MEETING: Universiry OF NORTH CAROLINA 


The ninth atinual staff meeting of the Depart- 
ment of Ophthalmology of the University of North 
Carolina School of Medicine representing North 


‘ Carolina Memorial and McPherson Hospitals was 
held on January 16, 1971. Irving H. Leopold, Chair- 
‘man of the Department of Ophthalmology at ` 


Mount Sinai School of Medicine, delivered the 
ninth S. Dace McPherson lecture on ocular re- 
actions to drugs. 


GEORGIA SOCIETY oF OPHTHALMOLOGY 


The Georgia Society of Ophthalmology will meet 
September 1-5, 1971, at the Cloister Hotel, Sea 
Island, Georgia. The speakers will be Lorenz Zim- 
merman, Harold Scheie, and Roger Hiatt. 

For further information contact Richard R. 
Schulze, M.D., secretary-treasurer, 5102 Paulsen 
Street, Savannah, Georgia 31405. 


CLINICAL MEETING: KANSAS Crry SocIetry 


The annual clinical meeting of the Kansas City 
Society of Ophthalmology and Otolaryngology will 
be held December 9 and 10, 1971, at the Plaza Inn 


‘in Kansas City, Missouri. Guest speakers for oph- 


thalmology include Merrill Grayson, Alex E. Krill, 
and Robert D. Reinecke. 

Additional information may be obtained from 
Larry L. Calkins, M.D., 7301 Mission Road, Prairie 
Village, Kansas City, Missouri 66208. 


CONFERENCE: CHICAGO OPHTHALMOLOGICAL 


‘The 22nd annual clinical conference of the Chi- 
cago Ophthalmological Society will be held at the 
Drake Motel, May 21 and 22, 1971. There will be 
panel discussions on retinal vascular disease and 
practical aspects of plastic surgery. Professor Hans 
Goldmann, Berne, Switzerland, will deliver the 
27th annual Gifford Memorial lecture. 

Additional information may be obtained from 
Mrs. Arlyne R. Schulz, 1206 Oakwood Drive, Mc- 
Henry, Illinois 60050. 


PERSONALS 
HELEN GILBERT 


Helen H. Gilbert of Washington, D.C., a well- 
known leader in higher education, has been ap- 
pointed to the National Advisory Eye Council. 
The appointment was announced by Dr. Robert 
Q. Marston, Director of the National Institutes 
of Health. 

As a member of the Goima Mrs. Gilbert will 
advise on the awarding of grants by the National 
Eye Institute, the Federal government’s primary 
organization for conduction and supporting re- 
search to improve the prevention, diagnosis, and 
treatment of visual disorders. She is Chairman 
of the Board of Trustees of Radcliffe College and 
is a member of the Overseers Visiting Committee 
to Harvard College and the Planning Committeé 
of Harvard University. Mrs. Gilbert has also been 
a research assistant at the Harvard School of 
Public Health. 
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VERNON MOUNTCASTLE ss i 


Vernon Benjamin Mountcastle, Jr, neurophysi- 
ologist and educator, was appointed to the Na- 
tional Advisory Eye Council, according to a recent 
announcement -by Robert Q. Marston, Director of 
the National Institute of Health. 

Dr. Moumtcastle received his M.D. from the 
Johns Hopkins University College of Medicine, 
and after service in the U.S. Navy, returned to 
that University as a member of the faculty. He 
has been Director of the Department of Physiology 
at Johns Hopkins since 1964. Distinguished for his 
‘research in neurophysiology, .Dr. Mountcastle has 


established a laboratory that has become an im- 
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. portant training center for investiga 


with visual and other sensory mech 
cerebral cortex. His experience as cl 


‘ NIH physiology study section (1958 


Dr. Mountcastle a broad familiari 
programs and objections. 


EPHRAIM FRIEDMAN 


Ephraim Friedman has been name 
school of medicine at Boston Uni 
he has served as the chairman of t 
since 1965. The announcement of I 
appointment was made by John R. 


elected president: of the university, 
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end-setting CM-I, the new Mentor* CM-I Portable Operating Micro-, 
gives total freedom to the surgeon—freedom to swing the micro- : 
inwhen he wants it, out when he doesn't, freedom to turn away 
pntarily, freedom to carry it anywhere and Set it up quickly, 
bm from wearing or holding any equipment. 
at's new is CM-lil’s steadiness. We have entirely rede- 
d the arm, pivot, and clamp for firmer, smoother action. 
you swing It back in you return to the same focus, same 
, and same field of view without readjustment. (It's 
bcal.} The maneuvering handles are sterilizable. 
the coaxial light source. The neat pool of light makes 
g the subject much easier, then illuminates it at an 
intensity of 600 foot-candles, 
The optics present a bright, 
wide, flat field at your choice 
of magnification — 7X, 10.5X, 
or 14X, 
The price of the CM-I, .. 
complete with | 
attractive, light- ; 
weight carrying case, 
is only $1060. Letussend — 
omplete information. Mentor Division, 
an & Shurtleff, Inc., Randolph, < 
02368. ee 
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Now Comfort and Versatility 
in a Binocular Indirect Ophthalmoscope 


Comfort during prolonged examinations... This Binocular Indirect Ophthalmoscope 
C] Lightweight is a precision instrument, built for long, 
C] Well-balanced hard wear. Built by Xonix, it is avail- 
C Cool lamp housing able through Bausch & Lomb. For ful 
C] Foam padded, adjustable headband details, see your B&L Representative; 
Versatility for a wide variety of requirements your B&L Ophthalmic Instrument 
[7] Precise illumination control with Dealer; or write for Brochure H-864. 


rheostat, focusable lamp, neutral density filter 


[C] Precise eyepiece positioning AUSCH S LOMB CA . 


[O Full range of accessories 
C] Handy carrying case 


A 
PRR 





82 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


AMERICAN JOURNAL 
OPHTHALMOLOGY 





Subscription rate in the United States is $12.00 yearly; in Canada 
and all other foreign countries, the rate is $14.00 (U.S.) yearly. 











i 
d 
6 
Your Name 
Street 
City State Zip 





[C] Enter a new subscription in my name [[] Renew or extend my subscription 


Please Enter the Following Gift Subscriptions: 
To 
Street 
City State Zip 
Gift card to read: "From 
To 

















¥t 








PAAA A NN BEENA ANET rer urters Tcl nate vet na nninern on ennrtran ni in taretten nett cnt Nene Ten nn nT 00 ae occ aaa 
sa ieee tachi anda a naene Ahere a raran aaa a ma ny a aAA nme nema AAAA AN AHAA MAA PAN EAA ALAA Aaa i a AALA EANA AALAN VAAN aaa a anamannan emer parri 


RA Rh A AAAA Lr ea NN AATA Meteen a a a ae a A AA TAN FTN AAA AAAA AAAA AAA LA eian ai A iiA aaan aa AAT SEa aA Eaa A wrt aia aria eG AADA HM Beek AAAA AA Stl aa 


Gift card to read: From 
To 


Street 
City State Zip 


AAEE DA ANA ar A A t N ar A A EEEE AAE A AAIE BAA ATALA AA N DEAA iraa aaaea a aariaa 


13 


matamaan Le eh MANAA AEAN tte a LANA E UEA M Le ra PREZ A AE ana ML ay maia a td A seenen an mm amn mr ma meaa RANA SA 


tk 


Gift card to read: ‘From — 
| enclose $ee sto cover sub scriptions. 


160 E. Grand Avenue, Chicago, Illinois 60611 





AMERICAN JOURNAL OF OPHTHALMOLOGY &3 


medi-FLOW.. 


battle-proved in Viet Nam* .. . now , ae 
amplifying the armamentarium of ree 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 





It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 
either a syringe or LV. set. The lens 
incidentally protects the cornea from 
eyelid trauma, reduces discomfort 
aes rapidly, and aids in the prevention of 
“The medi-FLOW device is available either in a symblepharon formation—all outstand- 
| ingly valuable assets of medi-FLOW. 








> -pack or single unit through your usual source 
>. Of ophthalmic supplies. 





FLOW PHARMACEUTICALS, INC. 


D475) 329-0970 
/ 936 Commercial Street 


Palo Alto, CA. 94303 
*JAMA 214:5 (Nov. 2, 1970), 835-6 








The Edward S. Harkness 
Institute of Ophthalmology 
announces a 





symposium on Eye Surgery 


College of Physicians & Surgeons 
Columbia University 
New York, New York 
November 11-12, 1971 


The program will include detailed discussion of selected aspects of the surgery 
of glaucoma, cataract, cornea, retina and the orbit. Particular attention is given 
to latest techniques. Registration Fee $150. For further information and appli- 
cation form, please write to: 


Melvin D. Yahr, M.D., Associate Dean 
College of Physicians & Surgeons, 
Columbia University 

630 West 168th Street 

New York, New York 10032 








sf 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


BRITISH JOURNAL OF OPHTHALMOLOGY 


This Journal publishes original articles on every aspect of the ophthalmo- 
logical sciences by practising ophthalmologists and research workers all 
over the world. While welcoming reports on experimental work, the 
editors nevertheless pay special attention to the practical problems of 
eye disorders and their treatment, to give as much help as possible to 
ophthalmic surgeons and all concerned with clinical ophthalmology. All 
articles are in English and carry summaries wherever appropriate. 

Book reviews, shorter notes, and correspondence also appear at frequent 
intervals. 


Published Monthly Annual Subscription $23.00 


OPHTHALMIC LITERATURE 


OPHTHALMIC LITERATURE is the key to virtually all published 
information on ophthalmology. Each issue consists of carefully prepared, 
informative abstracts in English of relevant articles in medical and 
scientific journals throughout the world; each abstract is classified under 
one of forty specific headings, with cross references where necessary. 
Summaries of new books and new editions on the subject are included 
under the appropriate headings. An author index is also included in 
each issue. 


In its comprehensiveness OPHTHALMIC LITERATURE is unique 
among abstracting journals in the world. 


Six issues a year, plus index Annual Subscription $23.00 


These two world famous ophthalmic journals can be ordered 
at the special combined subscription rate of: $40.00. 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOURNAL, 80 Brighton Avenue, Boston, Mass., 02134. 
Subscriptions for all other countries should be ordered direct from the 
Subscription Manager. 


BRITISH MEDICAL JOURNAL, B.M.A. House, 
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ELECTROLYSIS FOR 
EYELASH REMOVAL 


This. PEE hair remover features the only patented self-correcting needle in exis- 
_.tence. Battery operated instrument sterilizes itself when current flows. No puncture 
-safety feature helps prevent infection. Simple enough to be used by laymen (for cos- 


metic purposes only). 


Thousands of units sold for such varied professional application as removal of inverted 


~ eyelashes to cosmetic use. 


_ [J PERMA TWEEZ EPILATOR ... $16.95 
-C ATTACHMENT 
(For Treating Patient) ...... $ 2.50 


30 DAY FREE TRIAL EXAMINATION 
(MAY BE RETURNED WITH NO OBLIGATION) 
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__ THE UNIVERSITY OF TEXAS 

ae MEDICAL SCHOOL AT HOUSTON 

meu IN OPHTHALMOLOGY 
‘ = announces a 

- GLAUCOMA SYMPOSIUM 
June 26, 1971 


Hermann Hospital Auditorium 








Diagnosis and Management of 
Open-Angle Glaucoma 


SPEAKERS 
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No matter who you are... 





Your #1 enemy is the 
eart and blood vessel diseases 
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and paramedical fields related to the prevention of blindness— 





2 e quarterly since 1931 by the National Society 
for the Prevention of Blindness, Inc. 


À unique publication of interest to all those professionally 
_ concerned directly or indirectly with eye care and protec- 






The Review publishes authoritative articles by physicians, 

| optometrists, opticians, scientists, engineers, public health 

-= administrators, industrial executives, safety specialists, 
nurses, teachers, and social workers 


Annual subscription rate: $7.00 





For information concerning subscriptions or submission 
of manuscripts, write 
Wilfred D. David, M.D., M.P.H. 
Editor-in-Chief 
The Sight-Saving Review 
79 Madison Avenue 
New York, New York 10016 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 

Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P, O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 





= conjunctiva and cornea after prolonged epinephrine 





There's no biting sting with “comfort strength” Epifrin ¥2%, 1% 


Epifrin® (l-epinephrine) has long offered the most economical, convenient |-epineph- 
rine available to glaucoma patients. Now, with “comfort strength” Epifrin ¥2% and 1%, 
the biting sting is gone too! Evaluate our “comfort strengths” with your glaucoma 
patients. Have them compare the comfort of EPIFRIN 42% with any other !-epinephrine. 
‘You'll find there is no significant difference in patient acceptance. There is growing 
documentation of the efficacy of these lower concentrations. (1, 2) Lower concentra- 
tions also mean reduced side effects and no blurring or impaired vision. Now the 
economy and convenience of “comfort strength” Epifrin® Y2% and 1% make a lot 
more sense. 





References: 1. Kronfeld, P.C.: invest. Ophth. 3258 (June) patients. Precautions: Should be used with caution in 
1964. 2. Harris, L.S.; Galin, M.A.; and Lerner, R: Annals of 
Oph. 219 (June) 1970. Prescribing information: Contains: 
levo-epinephrine (as the HC1},..2%, 1%, ¥2%. with: 
benzalkonium chloride, sodium metabisulfite, disodium 
edetate, and purified water. Indications: Chronic simple 
glaucoma. Contraindications: Should not be used in. excessive lig 280 
patients who have had an attack of narrow angle glaucoma precipitate forms it should be discarded. How Supplied: 
-since dilation of the pupil may trigger an acute attack. | 0.5% and 1.0% strengths in 15 cc plastic dropper bottles. 
Warnings: Undesirable side reactions may include: eye . —. 2% in 5ec.and 15 ¢e plastic dropper bottles. On 

pain or ache, browache, headache, conjunctival hyperemia, "prescription only.” oN 


and allergic, lid reactions. Adrenachrome deposits in the a Se : ag 
TEFEN (1-epinephrine) 















therapy have been reported. Epinephrine has been 


reported to produce macular edema in some aphakic ` ù | ow AlleRGAN irvine Calif/Montreal, Canada 
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Occupational Vision Studies 
(From Study #27, Volume I, 

Guide to Occupational 

and Other Visual Needs) 


‘pholsterer 


THE VISION-EASE CORPORATION 
St. Cloud, Minnesota 56301 


Much of the upholsterer's work utilizes his near 
and intermediate vision, often in awkward posi- 
tions. Because of the nature of his work and the 
conditions under which he performs his tasks, 
the upholsterer often will require larger-than- 
normal segs if he is a presbyope. 

Details of the upholsterer’s vision needs are 
fully outlined in the study referred to at left and 
many of his tasks are illustrated with photos. 
There are forty-seven other occupations as 
painstakingly covered in the loose-leaf volume. 
It belongs on every refractionist's desk as a 
working guide to vision needs of many vocations 

To help the refractionist specify the proper 
multifocal form for any vocation, Vision-Ease 
monufactures over thirty different styles and 
sizes of multifocal segments, many in absorp- 
tive tints. Your full-service Vision-Ease distrib- 
utor can advise you as to availabilities. Check 
him the next time you havea multifocal problem. 
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The Eye-Bank for Sight Restoration, Inc., announces a three-day seminar = 
on corneal transplantation to be held at the Southampton Hospital, 
Southampton, New York, July 21, 22 and 23, 1971. Emphasis will be placed 
on new techniques. After the morning sessions, opportunity will be 
_ provided for practice surgery using animal eyes. 


Among the speakers will be: 


Jose |. Barraquer, M.D. A. Edward Maumenee, M.D. 
Nathaniel R. Bronson, II, M.D. Samuel D. McPherson, M.D. 
Jorge N. Buxton, M.D. David Paton, M.D. 

Claes H. DohIman, M.D. R. Townley Paton, M.D. 
Herbert M. Katzin, M.D. Richard C. Troutman, M.D. 
Herbert E. Kaufman, M.D. Lorenz E. Zimmerman, M.D. 





J. Harry King, Jr., M.D. 


Fee: $150 ($100 for Ophthalmology Residents). 


The seminar will precede a course in Ultrasonics in Ophthalmology to be 
given at the Southampton Hospital by Dr. Bronson, July 26-28, 1971. 


For details and application blanks write to: 
-Corneal Surgery Course 
The Eye-Bank for Sight Restoration, Inc. 
210 East 64th St., New York, N. Y. 10021 
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The mark of guaranteed sterility. ~ 








O chloramphenicol) brought ophthalmic chloramphenicol out of the dark ages witt 
the introduction of the first ready-to-use solution. For the first time, physicians and patients were offerec 


guaranteed sterility, laboratory-controlled potency, greater stability, and greater convenier se: We didn't stog 


























0, Allergan introduced the first ophthalmic ointments guaranteed sterile with a tamperproo 


C* (chloramphenicol) and CHLOROPTIC -P. (chloramphenicol-predniso one). The poten 
nated chloramphenicol ophthalmic ointments has been eliminated. 


























guaranteed steri it 


The first combination antibiotic regimen 
guaranteed sterile with a tamperproof seal. 
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is efficiency depends on his vision. 


You’ve heard it said that the Guild Optician is tional activities involving vision (if he w 
expert at his work. Occupational vision, especially fisherman, his specialized vocational Rx 
for the presbyope, is most efficient when individ- wouldn't do). 
ually prescribed for. Working distances often vary; The Guild Optician is admirably suited tc 
machine settings must be checked at one distance dle these details, given a basic Rx from whi 
and work performed at another...and possibly a work. In this way his services save the op! 
third for reading plans and specs. mologist valuable time. This is one of the we 

To arrive at these requirements is a matter of | which a Guildmember can help 
tedious research in existing manuals and patient both the ophthalmologist 
questioning of the subject as to his non-occupa- and his patient. 





Guild of Prescription Opticians of America, Inc. 
1250 Connecticut Avenue, N.W., Washington, D.C. 2 


sterile, disposable cautery designed especially | 


or the ophthalmic surgeon 


)ptemp offers the ocular surgeon these important advantages... 


ptimal temperature maneuverabie with no cumbersome cords 
bptemp is only 300°C at the tip...hot enough to get in the way. 

or instant occlusion of individual. - 
apillaries, “cool” enough to minimize 
lamage to surrounding tissues. 


sterility, economy 

Optemp is sterile as received, eliminates 
the possibility of cross-infection... 
xcellent visibility battery powered and inexpensive, it saves 


Doternp, with an elongated operating tip, on resterilization and reprocessing. 

Hers the surgeon an unrestricted > Ask for Optemp at your local hospital and 
eld of vision... the instrument, being light see why it’s the dependable ophthalmic 

veight and well balanced, is easily cautery that meets your needs in every way. 
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The medi-FLOW device is available either in a 
6-pack or single unit through your usual source 
of ophthalmic supplies. 








medi-FLOW.. 


battle-proved in Viet Nam* ... now 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube > 
and Luer-lock adaptor for attaching 
either a syringe or I.V. set. The lens 
incidentally protects the cornea from 
eyelid trauma, reduces discomfort 
rapidly, and aids in the prevention of 
symblepharon formation—all outstand- 
ingly valuable assets of medi-FLOW. 


FLOW PHARMACEUTICALS, INC. 
(415) 329-0970 

936 Commercial Street 

Palo Alto, CA. 94303 


*JAMA 214:5 (Nov. 2, 1970), 835-6 
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Composition: 


inflamase 
*Prednisoione Sodium 

Phosphate sys .os oe heating O29 Fe 
{Equivalent to Prednisolone 0.1%) 
Benzalkonium chloride ......., 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate. mono and dibasic 
sodium phosphate, and sodium chloride. 

inflamase Forte 
*Prednisolone Sedium Phosphate 1.0%. 
iEquivalent to Prednisolone 0.8%} 
Benzalkonium chloride ....... 0,0185 

in an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate. and sodium chioride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisclone. it is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 


*Licensed under patent *3,134,718. 

indications: inflamase and inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis. including punctate 
epithelial lesions (Thygeson type), phiyc- 
tenular keratoconjunctivitis, and Sjo- 
gren's keratoconijunctivitis (with systemic 
steroids}, deep keratitis, including inter- 
stitial of parenchymatous keratitis, acne 
rosacea. sclerosing keratitis; herpes 
zoster opthalmicus {do not use in herpes 
simplex): non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal, iri- 
docyclitis: acute iritis; recurrent marginal 
ulceration. whether endogenous or due 
to atopic or contact allergies, or miero- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-puruient blepheritis, 
including catarrhal and allergic. 

inflamase and inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
{cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended tor 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary, 

Dosage: Initially. 1 of 2 drops placed 
im conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia. varicella, and most other 
viral diseases of the cornea and con- 
junctiva: fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als, it is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottie with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in 
use. 

Store in cool place. Protect from flight. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 
401 Joyce Kilmer Avenue 
New Brunswick, NJ. 08902 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #2912 


e Effective in maintaining lowered intraocular pressure in f 
certain cases of open angle glaucoma by reduci ng the | 
fate of aqueous formation. | 


e Improves the facility of outflow after prolonged therapy in- i 
more than 50% of eyes with open angle glaucoma.* == 


e Aids in breaking posterior synechiae in uveitis, 


Aare reee 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% Eo 
preservative and bacteriostatic agent is also available as Murocoll Epineghri 
2% (as Bitartrate 3.64%), Product #29. 





nue 
Se 


4 Contreindiation: Nerraw angie pigos 
ee È Derape; 2 drow in “yn Zara ewes, t 
net dispense if koe T 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients, 





< Abovesolutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 
ee ey with caution in presence of hypertension. with plastic dropper. B only 


Patient does not have to refrigerate above solutions, 


Complete Ophthalmological Originators of 
Formulary Available On Request Stabilized Epinephrine Collyria 





* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
‘their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street ~ Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 


minimizes complications 
in cataract surgery 


Actual : 
Size x 





Experience has shown that the incidence 
of capsule rupture and vitreous loss is 
considerably lower when the lens is removed by cryoextraction 
rather than with forceps or erisiphake. 








Cryophake” offers all these additional important benefits... 
c accidental ahesions easily freed without loosening bond on lens 
“instantly ready for use 
> small, fits the hand comfortably 
> designed with a small tip, gives good visibility 
* lightin weight, easily maneuverable 
® pre-sterilized, less chance of infection 
* inexpensive 


Available only from Alcon Surgical Products Division 


Ask for Cryophake® at your hospital. 
For more information write: 

surgical Products Division, Alcon Laboratories, Inc. 
P.O. Box 1959, Fort Worth, Texas 76101 





Surgical Products Division, Alcon Laboratories, Inc. 

















OCUMETER helps steroid 


solution stay sterile 

by eliminating a major 
cause of contamination 
—the eye dropper. 
Sterile, highly stable 


Ophthalmic Solution 


DECADRON® 
Phosphate 


_ (Dexamethasone Sodium 
1 Phosphate MSD) 
for mild acute iritis 

and conjunctivitis 


For prescribing information, 
please see next page. 


for mild acute iritis and conjunctivitis 





Sterile, highly stable 


Ophthalmic Solution 


DECADRON oiui 


(Dexamethasone Sodium 
Phosphate MSD) 


CONTRAINDICATIONS: 
DECADRON and NeoDECADRON 
should not be used in the 
presence of infectious tuberculous 
lesions of the eye, chickenpox, 
early acute herpes simplex, 
vaccinia, the early acute stages of 
most viral diseases of the cornea 
and conjunctiva, acute purulent 
untreated infections of the 
conjunctiva and lids, suspected 
ocular or aural fungal infection, 
perforated ear drum. Sensitivity 
to components is also a 
contraindication. 


PRECAUTIONS: DECADRON: Like 
all adrenal corticosteroids, may 
sometimes mask, activate, or 
enhance incipient infection. 
Whenever possibility of infection 
exists, suitable antibiotic agents 
or a steroid-antibjotic preparation 
(such as NeoDECADRON) should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled 

by other measures. 


Systemic side effects may occur 
with extensive use of steroids. 
Rarely, ocular herpes simplex has 
been reported in patients 
receiving adrenocortical steroids 
systemically or locally in the eye 
for other conditions. 


Not all steroid ophthalmic solutions 
stay sterile during the days and weeks of 
therapy. But this one is more apt to— 
Ophthalmic Solution DECADRON 
Phosphate (Dexamethasone Sodium 

Phosphate, MSD) in the OCUMETER*® 
eliminates a common source of contami- 
nation—the eye dropper. 

Uniform dosage, drop after drop 

Each drop of Ophthalmic Solution 
DECADRON Phosphate contains the 
same dosage of steroid. And, with a gentle 
squeeze, the OCUMETER measures out 
one drop at a time. So your patient 
can conveniently get the steroid dose you 


want her to have, wherever she is. 


Each cc. contains dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate. 
Also ae as s UES APRON Phosphate AA 


Solution Sontanine eand an sodium ae 
equivalent to 1 mg. (0.1%) dexamethasone phosphate and 


neomycin sulfate equivalent to 3.5 mg. neomycin base in 
each cc.; and NeoDECADRON® Ophthalmic Ointment, 


containing dexamethasone sodium phosphate equivalent 
to 0.5 mg. (0.05%) dexamethasone phosphate and neomy- 
cin sulfate equivalent to 3.5 mg. neomycin base per gram. 


As with other corticosteroids, 
increased intraocular tension can 
follow extended focal use (1-2 
weeks or more) of dexamethasone 
sodium phosphate. Since 
increased intraocular tension can 
lead to loss of vision, this 
possibility should be kept in mind 
and topical administration used 
only under adequate tonometric 
supervision, particularly in 
patients known to have giaucoma, 
or whose family history includes 
glaucoma. 


In those diseases causing thinning 
of the cornea, perforation has 
been known to have occurred with 
the use of topical steroids. 
Reports in the literature indicate 
that, rarely, protracted use of 
topical corticosteroids in the eye 
may be associated with the 
development of posterior 
subcapsular cataracts. Hereditary 
and degenerative eye diseases in 
general do not show any response 
to treatment with these 
preparations. 


Stubborn cases of anterior 
segment eye disease may require 
systemic adrenocortical hormone 
therapy. When the deeper ocular 
structures are involved, systemic 
therapy is necessary. 


NeoDECADRON: A few individuals 
may be sensitive to one or 

more of the components of 
NeoDECADRON. If any reaction 
indicating sensitivity is observed, 
discontinue use. Sensitivity to 
neomycin may occasionally 
develop, especially when it is 
applied to abraded skin. Some 
reports in the current literature 
point to an increase in the number 
of persons sensitive to neomycin. 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible 
to the antibiotic, necessitating 
prompt medical attention for such 
new infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be 
used for extended periods during 
pregnancy. 


For more detailed information, 
consult your MSD Representative 
or see the Direction Circular. 
Merck Sharp & Dohme Division of 
Merck & Co., Inc., West Point, 

Pa. 19486 


a 
MSD MERCK SHARP & DOHME 


Absolutely no other professional journal covers both the medical 
and paramedical fields related to the prevention of blindness— 





ntSav ng 
eview 


published quarterly since 1931 by the National Society 
for the Prevention of Blindness, Inc. 


A unique publication of interest to all those professionally 
concerned directly or indirectly with eye care and protec- 
tion 

The Review publishes authoritative articles by physicians, 
optometrists, opticians, scientists, engineers, public health 
administrators, industrial executives, safety specialists, 
nurses, teachers, and social workers 


Annual subscription rate: $7.00 


For information concerning subscriptions or submission 
of manuscripts, write 
Wilfred D. David, M.D., M.P.H. 
Editor-in-Chief 
The Sight-Saving Review 
79 Madison Avenue 
New York, New York 10016 





_ America’s lens leader _. 
is tired of being called 
America’ Lens Leader. 


Several generations ago, Univis introduced 
the D-style lens to the ophthalmic profes- 
sion. And we then proceeded to introduce 
a few other eye-openers to eye-care spe- 
cialists. Like straight-top trifocals. And in- 
dustrial plastic safety lenses. And larger 
lens blanks. And the D-28 multifocal. 


And...a new vocational continuous vision 
(trifocal) lens...and a high-performance bi- 
focal cataract lens (Lenticular D)...and a tri- 
focal cataract lens (Lenticular T)...and the 
coated seg line to reduce light refraction. 


And during our fifty-one years, we have 
steadily provided a high quality lens 
product that has been—and will con- 
tinue to be—the standard of the industry. 


So, when you call us “America’s Lens Lead- 
er”, you’re absolutely correct. No question 
about it. And we appreciate the recognition. 


But — at this point, we must enter a 
gentle demurrer. 


Lens Leader is what we are, all right—but 
we're even more than that. (Because Babe 
Ruth was such a great slugger, people over- 
look the fact that he set pitching records 
that still stand. We have a similar problem.) 
Take frames, for example. We're the ones 
who introduced the Braced Front and Rigid 
Front frames. Our frame line now is second 
to none in styling, quality, ophthalmic cor- 
rectness, and merchandising aids. We offer 
a wide, wide selection for every man, wom- 





* 
entinel® Identified Lenses / CV ® Lenses / Lite-Gard® Absorptive Lenses/ Mello Lite® Absorptive Lenses /Uni-Lite® Pol 
pecial Purpose Lenses / Frames for Men, Women, Children / Laboratory Equipment and Supplies / Practice Devel 


an, and child of every taste, of every age. 


And we introduced new lens processing 
ideas like the Unilap® System...and shop- 
shape blanks...and processing equipment 
for glass and polymer lenses. All to turn out 
a better product, faster, and at lower cost. 


And we provided new, more efficient ways 
for the practitioner to determine specific 
patient needs... like the Presbyopic Fitting 
Kit...and the Segmezur...and the Trifocal 
Fitting Kit...and Vocational Test Charts... 
all part of Univis’ continuing Practice De- 
velopment Program. 


And to give you a way to positively verify 
the quality of the lenses you receive, we 
introduced the first effective means of 
lens identification. (Sentinel® Identified 
Lenses.) 


And we maintain a modern, well-staffed Re- 
search Department to constantly explore 
new products, new ideas, new ways to help 
you provide better vision care for the peo- 
ple who depend on you. It involves a lot 
more than the grinding of lenses alone. 


So, in the interest of accuracy, in the future, 
would you kindly refer to us as: 


“America’s Lens-Frames-Processing 
Equipment-And-Supplies-And-All- 
Related-Products-Concepts-And-ideas 
Leader’? 

Thank you. 





ymer Lenses, 
opment Program: 


BRITISH JOURNAL OF OPHTHALMOLOGY 


This Journal publishes original articles on every aspect of the ophthalmo- 
logical sciences by practising ophthalmologists and research workers all 
over the world. While welcoming reports on experimental work, the 
editors nevertheless pay special attention to the practical problems of 
eye disorders and their treatment, to give as much help as possible to 
ophthalmic surgeons and all concerned with clinical ophthalmology. All 
articles are in English and carry summaries wherever appropriate. 

Book reviews, shorter notes, and correspondence also appear at frequent 
intervals. 


Published Monthly Annual Subscription $23.00 


OPHTHALMIC LITERATURE 


OPHTHALMIC LITERATURE is the key to virtually all published 
information on ophthalmology. Each issue consists of carefully prepared, 
informative abstracts in English of relevant articles in medical and 
scientific journals throughout the world; each abstract is classified under 
one of forty specific headings, with cross references where necessary. 
Summaries of new books and new editions on the subject are included 
under the appropriate headings. An author index is also included in 
each issue. 


In its comprehensiveness OPHTHALMIC LITERATURE is unique 
among abstracting journals in the world. 


Six issues a year, plus index Annual Subscription $23.00 


These two world famous ophthalmic journals can be ordered 
at the special combined subscription rate of: $40.00. 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOURNAL, 80 Brighton Avenue, Boston, Mass., 02134. 
Subscriptions for all other countries should be ordered direct from the 
Subscription Manager. 


BRITISH MEDICAL JOURNAL, B.M.A. House, 
Tavistock Square, London, WCIH 9JR, England 


or through any leading subscription agent or bookseller 





HUMORSOL 


DEMECARIUM BROMIDE 


SOES 
ap 


ae 


ease 
ae 


And now HUMORSOL is available in an improved dispenser— 


the easy-to-use, nonbreakable plastic OCUMETER® with a metered tip to 
help assure that your patient gets the precise dosage you prescribe. 


in addition, the Direction Circular has been significantly revised. 
We urge you to consult it before prescribing. 


We emphasize, however, that the formulation, Ophthalmic Solution 
HUMORSOL., remains exactly the same. 


Supplied in two dosage strengths, 0.125 percent and 0.25 percent, 
each in a 5-cc OCUMETER® Ophthalmic Dispenser, with 
benzalkonium chloride 1:5000 added as preservative. 


For additional prescribing information, please see following page. 





HUMORSOEL wemecarium BROMIDE | MSD) 


IS BACK 


in OCUMETER® Ophthalmic Dispensers for greater accuracy and patient-convenience 


FOR TOPICAL APPLICATION INTO THE CON- 
JUNCTIVAL SAC ONLY 

Indications: Open-angle glaucoma; aphakic 
glaucoma due to postoperative synechiae; con- 
ditions obstructing aqueous outflow that are 
amenable to miotic therapy, such as synechial 
formation; following iridectomy; accommoda- 
tive esotropia (accommodative convergent 
strabismus). 

Contraindications: Known hypersensitivity; ac- 
‘ive uveal inflammation; most cases of narrow- 
angle glaucoma. 

Warnings: Should be administered with extreme 
caution to patients with myasthenia gravis who 
are on systemic anticholinesterase therapy; 
conversely, systemic anticholinesterase drugs 
for myasthenia gravis should be added cau- 
tiously. Succinylcholine should be administered 
with extreme caution before or during general 
anesthesia, because of possible respiratory and 
cardiovascular collapse. 

Use in Pregnancy: Safe use in pregnancy has 
not been established, nor has the absence of 
adverse effects on the fetus or on respiration 
of the neonate. During pregnancy weigh poten- 
tial benefits against possible hazards. 
Precautions: Gonioscopy is recommended be- 
fore therapy. Do not use, or use cautiously, when 
an intraocular inflammatory process is present. 
Compression of the lacrimal sac during and 
following instillation for a minute or two mini- 
mizes drainage into the nasal chamber. Wash 
hands immediately after instillation. Discon- 
tinue use if salivation, urinary incontinence, 
diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities 
occur. 

Persons exposed to organophosphate-type in- 
secticides and pesticides (gardeners, organo- 
phosphate-manufacturing plant or warehouse 
workers, farmers, residents of communities 
which are ungar HU Bc spraying or 
dusting, etc.) should be warned of added sys- 
temic effects possible from absorption through 
the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing 
changes may be advisable. 

Use with extreme caution, if at all, in patients 
with marked vagotonia, bronchial asthma, spas- 
tic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, re- 


MERCK SHARP & DOHM | where today’s theory is tomorrow's therapy 


Division of Merck & Colne West Point. Pa 19486 


REVISED PRESCRIBING INFORMATION 






cent myocardial infarction, epilepsy, parkin- 
sonism, and other disorders that may respond 
adversely to vagotonic effects. Use extreme 
caution before intraocular surgery because 
of the possibility of hyphema. 
Despite observance of all precautions, repeated 
administration may cause depression of the con- 
centration of cholinesterase in the serum and 
erythrocytes, with resultant systemic effects. 
Adverse Reactions: Stinging, burning, lid mus- 
cle twitching, conjunctival and ciliary redness, 
brow ache, headache, and induced myopia with 
visual blurring; activation of latent iritis or 
uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and 
obscure vision, more frequently in children; 
cysts usually shrink when the miotic is discon- 
tinued, but rarely may rupture or break free 
into the aqueous. Frequent examination is 
advisable. 
Prolonged use may cause conjunctival thicken- 
ing and obstruction of nasolacrimal canals. If 
systemic effects occur, parenteral administra- 
tion of atropine is indicated: 0.4 to 0.6 mg or 
more for adults, proportionately less for chil- 
dren; artificial respiration may be required. 
Similar therapy is indicated for overdosage. 
Lens opacities have been reported, and routine 
slit-lamp examinations should accompany pro- 
longed use. Paradoxical increase in intraocular 
pressure may occur and be alleviated by a 
mydriatic. 
Dosage and Administration: Initial titration and 
dosage adjustments must be individualized to 
obtain maximal therapeutic effect. Patient must 
be observed closely during initial period. If 
response is not adequate within first 24 hours, 
consider other measures. Keep frequency of 
use to a minimum in all patients, but especially 
in children. 
Since technic is crucial to proper and safe ad- 
NE hoN consult direction circular for full 
etails. 
Supplied: In 5-cc OCUMETER® Ophthalmic Dis- 
penser containing 0.125 or 0.25 percent 
solution, sodium chloride, and benzaikonium 
chloride 1:5000. 


For more detailed information, consult your- 


Merck Sharp & Dohme representative or see 
the package circular. 
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sterile instrumen 
Sterile dressings | 
sterile scrub suits 
Sterile gloves 
Sterile masks | 
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Vander + Wyk and Granston' eae int 195 that = 
71 out of 83 (85.5%) samples of ophthalmic 





le. a ‘ee may result’ ointments tested were unsterile. Other investi- 

le surgical technique...Those gators, notably Bowman and Holdowsky’, and 
us ne the environment of Bowman’ have also reported on ophthalmic 
E omae contamination using various testing. 

methods. 








This piate was prepared from a. -This plate show 
commercially available ophthaimic - obtained whe or serie: 
ointment. The approximate number  Allerga: e cinime 
of microorganisms and the species was. ee edt pened aio the 
ithereot per gram of ointment were:) Berta No somanunalion 
Staphylococcus, 250; Achromo- detected.* z 
bacter, 100; Nocardia, 50; Actino- 
myces, 50: Corynebacterium, 56: 
Bacillus, 200; Yeast, 50; Mold, 1900. 















Chloroptic® (chi loramphenicol) 


Sterile Ophthalmic Ointme 
Contains: chloramphenicol, . .1.0%. (i 
chiorobutanol {chloral deriv. as a prese 
with: white petrolatum, mineral oil. A 










Chloroptic™-P | 
Sterile Ophthalmic Ointment 


~~. {chloramphenicol-prednisolone) | ‘ 
Contains: chloramphenicol. .. 1.0% (1 mg/Gm) 

prednisolone alcohol 0.5% (5mg/Gm : ut 
{chloral deriv. as a preservative). . 0,5! 
petrolatum, mineral oil. 






Atropine Sulfate 1 0% 
Sterile Ophthalmic Ointmen: it 


Contains: atropine sulfate. .. 1.0% witi hlo 
(chioral deriv. as a preservative). ..0 0.5% with: 
white petrolatum, mineral oil. | 





robutanol 


1. R, W. Vander Wyk and A. E, Granston, d Am. Pharm. Assocs ‘se 
. 47, 193 (1958) y 
W. Bowman and S. Ho! idowsky, iDid., 48, 95 (1989) 
W. Bowman, J. Pharm. Sci., 58 (2): OTF (Feb), 196 


Ry 
Ed. 
F, 
F., 
_ Data from research files, Allergan Pharmacauticals, 


Split personalities can have problems, ask Dr. Jekyll. 
However when two separate identities perfectly 
tuned to their individual roles join forces there can 
never be problems. You'll find no problems with- 
this revolutionary new system. Ha Pige 








The light, bright, stereo-vision Spectacle Indirect 7 A4 
Ophthalmoscope (that's fitted so easily) converts 4 


à Sa YY 
in seconds to a spectacle magnifier, with a remov- . | 4 
. À 


able light source and flip-up loupes. Y 
KEELER 


“Stee 9956, Baltimore Avenue, Philadel 
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Practical Advice on 
. Major Clinical Problems! 


A New Book! 
MANUAL OF TONOGRAPHY 


This practical manual is specifically designed 
for use in your examining room: the first 
comprehensive guide to the clinical use and 
interpretation of tonography. It describes in 
painstaking detail every step from patient 
preparation to final review of the recording. 
Stressing the role of tonography in diagnosis, 
management, and follow-up of the glaucomas, 
this new book clearly correlates tonographic 
findings and clinical features. By ROBERT 
C. DREWS, M.D. May, 1971. 142 pages, 
634" X 934”, 88 illustrations. Price, $13.75. 


Drews 


A New Book! 


THE FIRST CONGRESS 
OF THE INTERNATIONAL 
STRABISMOLOGICAL 
ASSOCIATION 


Forty-one specialists from many countries 
pool their theoretical knowledge and clinical 
experience to examine a wide variety of re- 
cent advances in concept and technique. 
Twenty papers and three symposia report au- 
thoritative views on such topics as early op- 
erations for strabismus, amblyopia and motil- 
ity problems, an improved method of charting 
diplopia, and occlusion therapy. Edited by 
PETER FELLS, M.A., M.B., B.Chir., D.O.; 
with 41 contributors. May, 1971. 328 pages, 
7” XxX 10”, illustrated. About $25.00. 


New 3rd Edition! 


THE VISUAL FIELDS 
A Textbook and Atlas 
of Clinical Perimetry 


A clinical guide to current perimetric tech- 
niques, this graphic presentation describes 
and demonstrates the examination of the vi- 
sual fields and interpretation of defects. The 
thorough investigation clearly correlates an- 
atomy of the visual pathway with function 
and types of visual field defect. This carefully 
revised new edition includes information on 
recent advances in perimetric instruments, 
and a completely rewritten chapter on dis- 
eases of the retina. Many new illustrations 
and 9 vivid color plates highlight this helpful 
reference. By DAVID O. HARRINGTON, 
A.B., M.D., F.A.C.S. June, 1971. 3rd edition, 
412 pages, 634” X 944", 341 illustrations, 
9 color plates. About $21.50. 


Harrington 


A New Book! 


SYMPOSIUM ON HORIZONTAL 
OCULAR DEVIATIONS 


Dealing in depth with diagnosis and manage- 
ment of both esodeviations and exodevia- 
tions, this authoritative new reference pre- 
sents the most current information available 
in book form. Fifteen distinguished ophthal- 
mologists discuss clinically oriented topics 
such as classification, vertical deviations as- 
sociated with exodeviations, and A and V 
patterns in horizontal deviations. A Panel 
Discussion concludes this practical report. 
Edited by DONELSON R. MANLEY, M.D; 
with 15 contributors. July, 1971. Approx. 
256 pages, 634" 934", 169 illustrations. 
About $26.50. 





New 2nd Edition! 


THE OPHTHALMIC ASSISTANT 
Fundamentals 
and Clinical Practice 


Increase office efficiency and upgrade the 
quality of patient care—provide your assis- 
tants with this clearly written explanation of 
ophthalmic procedures and treatments. This 
helpful reference is the only book written 
specifically for the assistant’s needs and level 
of knowledge. A new chapter describes the 
hospital ophthalmic assistant’s role. By HA- 
ROLD A. STEIN, M.D., M.Sc.Ophth.), 
F.R.C.S(C); and BERNARD J. SLATT, 
M.D., F.R.C.S(C). September, 1971. 2nd 
edition, approx. 448 pages, 7” X 10”, 754 
illustrations. About $22.50. 


Stein-Slatt 


A New Book! 
REVIEW OF REFRACTION 


Refresh and update your knowledge of this 
fundamental aspect of ophthalmology! A 
question and answer format surveys optics 
and refraction in a comprehensive but practi- 
cal and easy-to-read manner. This convenient 
handbook outlines mechanics, principles, and 
philosophies. Concentrating on clinically use- 
ful information, this concise and up-to-date 
ready reference can be a handy addition to 
your office bookshelf. By JACK HART- 
STEIN, M.D.; foreword by BERNARD 
BECKER, M.D., and introduction by JAY 
ENOCH, Ph.D. October, 1971. Approx. 304 
pages, 512” X 812”, 100 illustrations. About 
$8.75, 


Hartstein 


Fig. 7-27. Schirmer’s test to detect tear deficiency. A filler 
paper strip is permitted to remain in contact with the eye for 
five minutes. (From THE OPHTHALMIC ASSISTANT, 2nd edi- 
fion.} 


New 3rd Edition! 


SYNOPSIS OF 
OPHTHALMOLOGY 


This authoritative new revision presents cur- 
rent diagnosis and management of eye dis- 
eases concisely, yet in enough detail to pro- 
vide a useful working reference. Three totally 
new chapters stress the diagnostic importance 
of the ophthalmoscope, demonstrate its ap- 
plication in macular disease, and discuss 
evaluation of reduced vision. A greatly ex- 
panded chapter on ocular therapy succinctly 
describes commonly used medications. By 
WILLIAM H. HAVENER, B.A., M.D., 
M.S(Ophth.). October, 1971. 3rd edition, 
approx. 456 pages, 478" X 758", 355 illu- 
strations. About $12.50. 


Havener 


A New Book! 


SYMPOSIUM ON STRABISMUS 
Transactions of the New Orleans 
Academy of Ophthalmology 


In this continuation of a highly respected 
series, seven recognized authorities approach 
the various problems of strabismus and re- 
lated disorders in a practical, clinical manner. 
Their helpful discussions emphasize newer 
developments. An informative round table 
discussion presents the contributors’ own 
clinical experience. CONTRIBUTORS: Her- 
mann M. Burian, M.D.; Edward A. Dunlap, 
M.D.; John A. Dyer, M.D.; Mary C. Fletcher, 
M.D.; Arthur Jampolsky, M.D.; Philip 
Knapp, M.D.; and Marshall M. Parks, M.D. 
February, 1971. 438 pages, 644" Xx 934”, 
254 illustrations. Price, $34.50. 


MOSBY 


IMES MIRROR 


THE C. V. MOSBY COMPANY 
1830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 83141 
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NEW DEVELOPMENTS... 


ORA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliary body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 
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The attachment is shaped like the 3-mirror lens. Half a 
steel-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
fundus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 


“tye, 





THE PERKINS HAND HELD APPLANATION TONOMETER 


e LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 





ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS . 
40 WEST 55 STREET NEW YORK, NY 10019 


Control co 
as well as pressur 


Patients will welcome the economy of 
Pilocar Twin Pack. An especially important 
consideration for the glaucoma patient who 
must use pilocarpine month after month. 
You'll welcome the therapeutic flexibility 
afforded by the wide range of available po- 
tencies. Good reasons to prescribe Pilocar 
Twin Pack when initiating pilocarpine 
therapy or changing potency. 


COMPOSITION: Pilocar Twin Pack Ophthalmic 
Solutions are buffered, isotonic, stabilized solutions of 
Pilocarpine Hydrochloride and Hydroxypropy!l Methyl- 
cellulose. The solutions are available in concentrations 
of 4% %, 1%, 2%, 3%, 4% and 6% Pilocarpine Hydro- 
chloride. All the concentrations, in addition to the 
respective amount of the Pilocarpine, contain: 


Hydroxypropy! Methyleellulose ......... 0.33% 
Benzalkonium Chloride ............45- 0.01% 


Disodium Ethylenediamine Tetraacetate ..0.01% 


In an aqueous isotonic, buffered, stabilized solution 
containing potassium chloride, boric acid and sodium 
carbonate. 


INDICATIONS: As a miotic in the treatment of Glau- 
coma, more specifically, the chronic simple Glaucoma 
of the open angle type. While the closed angle Glau- 
coma differs completely from the open angle Glaucoma, 
Pilocar Ophthalmic may be used to relieve the tension 
in patients seen early, during hospital diagnostic tests 
and prior to surgery. 

The most prevalent clinical application for Pilocar is 
in the treatment of Glaucoma Simplex (open angle or 
chronic Glaucoma). Pilocar acts as a miotic to contract 
the pupil and reduce the intraocular pressure, thereby 
attaining the desired relief. 

In acute Glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure by med- 








ical means, ie. Pilocar, for at least 12 hours prior to 
emergency surgery. 

DOSAGE AND ADMINISTRATION: The initial dose 
is one or two drops. This is repeated up to six times 
daily depending on individual response. During acute 
phases, the miotic must also be instilled into the un- 
affected eye, as it may be subject to an attack of angle 
closure Glaucoma. 

The frequency of instillation and the concentration 
of the Pilocar depends on the severity of the Glaucoma 
and response of the patient. The Ophthalmologist must 
ascertain just how much miotic is necessary for each 
individual patient, in much the same way that the 
Physician determines how much insulin is necessary to 
stabilize a patient’s diabetes. The most widely used 
concentrations are the 1% and 2%. 


CRITERIA OF EFFECTIVENESS: Treatment is con- 
tinued as long as the intraocular pressure is controlled 
and there is no visual deterioration as indicated by 
changes in the visual fields. If the pressure tends to be 
on the high side or normal and there is no change in the 
visual fields, patients may be maintained on the miotic 
therapy indefinitely. No patient should use more of the 
miotic drug than is necessary to satisfactorily control 
the pressure. 


CAUTION: Federal law prohibits dispensing without 
prescription. 


FOR TOPICAL OPHTHALMIC USE ONLY: H irrita- 
tion persists or increases, patients should be advised to 
discontinue use and consult a physician. 

Pilocar Ophthalmic Solutions are sterile when pack- 
aged. To prevent contaminating dropper tip and solu- 
tion, care should be taken not to touch the eyelids or 
surrounding area, or other areas with the dropper tip of 
the bottle. Keep bottle tightly covered when not in use. 


HOW SUPPLIED: Two 15 cc. polyethylene dropper- 
tip bottles— 12%, 1%, 2%, 3%, 4% and 6% concern- 
trations. 


Smith, Miller & Patch, Inc. 
401 Joyce Kilmer Ave., New Brunswick, N.J. 08902 


when you specify Pilocar Twin Pack 
Pilocarpine HCI m 





If you already 
this ophthalmi 
we have 25,95 
to choose fror 


<- The Koeppe Diagnostic Lens, manu- 
_.. factured exclusively by Parsons, is just 

one of over 26,000 ophthalmic instru- 
ments we supply. Everything from the 
little items like Retinoscope bulbs all 
the way up to the big ones like hy- 
draulic chairs. And not only can we 


equip your entire 
bottom, but we 

office planning se 
clusively for ophti 
for information or 
and a copy of ou! 
both yours for the 


a ma RSC INS OPTICAL LABOR. 

: 441 SUTTER STREET, SAN FRANCISCO, CALIF. 9 
A DIVISION OF 

OSTERTAG OPTICAL SERVE 

EXECUTIVE OFFICES: 3851 WASHINGTON AVE. ST. LOUIS, 





< New Brunswick. NJ. 08902 


indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 

Dosage: Initially, 1 or 2 drops. 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 


Composition: 
Prednisolone-21-phosphate 
BOOM: 2.6 ya Ne Dd bes 0.25% 
(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....10.0% 
Phenylephrine HOI ...... 0.125% 
Methylparaben .......... 0.02% 
Propyiparaben .........- 0.005% - 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*“SMP-68 {a combination of polyoxy- 
propylene compound and polysor- 
bate 80}. 


Fifectiveness: The antibacterial 
spectrum of Vasocidin is particularly. 
effective against the gram positive 
pyogenic cocci; E. coll, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
_particies. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
fone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, variceila. 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat~. 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
if irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids, 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tio of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 


Smith, Miller & Patch, inc. 


401 Joyce Kilmer Avenue 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA” 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for cornea: work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
“leaking wounds,” equal to the smallest hand made eyed needles 


No, 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 


Extra. Code Nos. 2SC-100, 28C-90 and 25C-80. 





A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING. ‘Fully inert because it is made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co, Bir- 
mingham, Alabama, 1966. Cibis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsbl. Augenh., 112, 3, 1947. J. Barraquer-—-Z. Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Lester T, and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing Co., Birmingham, Alabama, 1970. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


WLS. and Canadian Trade Marks Registered. + 









you'll get superior results 
ICRO-POINT => =  ~ — 


Morea Mamay 


patula Needles (cGs-s, GS-9, GS-10 





MICRO-POINT Spatula 
(eft) measures 0.21 
compared to 0.330. 
conventional Ophthalmic 
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_ for easier splitting 
of sclera 





mailer needle nath —Ss|_somiicro-PonT Spatula Needle (left) make 
smaller le at ree ae a smaller needle hole in test material tha: 


minimizes trauma J = | conventional Ophthalmic Needle {right 





Your ETHICON representative will be glad to give you a demonstration. 


totally responsible leadership 











Your #1 enemy is the 
eart and blood vessel diseases 





GIVE... warive HEART FUND 


Contributed by the Publisher 


Drug penetration 
into the human eye 
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for the first time 
independent research relates ocular 
drug penetration in humans 
to your choice of ophthalmic vehicles 


Proof of penetration—new fluorophotometry concentration/duration study! 


Using a slit lamp fluorophotometer, “the 

effects of ophthalmic vehicles on the intraocular 
penetration of topical fluorescein in man” 

were determined. Quantitative data on ocular 
penetration of this drug, in man, In vivo, 

are presented. 


The study 


Fluorescein combined with hydroxypropyl 
methylcellulose 0.5%, polyvinyl alcohol 1.4% 
and aqueous: each vehicle instilled in the 

eyes of 20 normal subjects; each subject served 
as his own control; hourly measurements of 
attained drug concentration were made 


quantitatively using a slit lamp fluorophotometer. 


The findings 

CORNEA 

Over a three hour period, hydroxypropy!| 
methylcellulose produced corneal drug levels 
85% higher than polyviny! alcohol and 43% 
higher than the aqueous vehicles. + 
AQUEOUS HUMOR 

Over a three hour period, hydroxypropy!| 
methylcellulose produced aqueous humor 
drug levels 93% higher than polyvinyl alcohol 
and 42% higher than the aqueous vehicle. tt 


The authentication 


The authors state that their findings may, 

or may not, be true for drugs other than 
fluorescein. However, the findings reported 
above were achieved consistently and 
reproducibly’. data were analyzed and tested 
for significance on a computer. 





® ; 
lsopto vehicle _ 
(hydroxypropyl methylcellulose 0.5%) 


produced significantly higher drug penetration . 
and concentration compared with 
1.4% polyvinyl alcohol or aqueous vehicles. 
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Corneal fluorescein concentration after ODECA! 
2% fluoresceit rin various vehicles 
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Adapted from Walman, S R and Patrowioz T.CO.. Elflecis oi hyadroxypropyl melhyicelulose 


and polyvinyl alcohol on Prao ular penetranan of 


lopical Huorescein in man, invest. Ophthal. 9 G66 1970. 


_Anerefore, when penetration makes the clinical difference 





When the problem is 
severe ocular inflammation 
Maxidex 


(dexamethasone 0.1%) 


with the Isopto Vehicle 





The MAXIDEX vehicle has been shown to achieve: 
Higher corneal drug concentrations' 
Higher aqueous humor drug concentrations’ 


Resistance to tear dilution? d 





Proven Performance 


Study of open angle glaucoma patients shows the clinical difference in vehicles 


Sees 





: Adapted from Haas, J.S..and Merril D.L.: 
The effect of methylcellulose on responses to solutions of pilocarpine, Amer. J. Ophthal. 54:21, 1962. 


Results: Significantly greater lowering of IOP with hydroxypropyl methylcellulose solution 
of pilocarpine (Isopto®Carpine) as compared to aqueous pilocarpine. 


References: Vehicle: Hydroxypropy! Methyiceliulose 0.5%: Pre- 
1. Waltman, S-R.and Patrowicz, T.C.: invest. Ophthal.  servative: Benzalkonium 0.01% (0.004%. and Phen- 
9:966, 1970. ylmercuric Nitrate 0.00133% in 0.25% and 0.5% 
2. Haas, J.S. and Merrill, D.L.: Amer J. Ophthal. strengths): Inactive: Boric Acid, Sodium Chloride (in 
54:21, 1962. 1% only), Sodium Citrate, Citric Acid (in 0.25% and 
3. Linn, M.L. and Jones, LT.: Amer. J.Ophthal.65:76, 0.5% only) to adjust pH. Purified Water. Contra- 
1968. indication: When constriction is undesirable such as 


4. Allen, J.H.: Principles of Treatment of Infectious Dis- in acute iritis. Warning: Rare systemic reactions, 
eases of the Lids, Conjunctiva and Cornea, Miss. Precaution: Avoid overdose. Adverse Reactions: 


Doctor, Aug. 1954. Slight ciliary spasm with temporary reduction in 
Description: Sterile solution containing: visual acuity. Sensitivity is infrequently ob- 
Active: Pilocarpine Hydrochloride 0.25%, served. Contact allergy may occur with 


0.5%, 1%, 2%, 3%, 4%, 5%.6%, 8%. or 10%: dedicated to advances prolonged use. 
in ophthalmic therapy 


first for glaucoma 





pilocarpine hydrochloride ophthalmic solution: 
vehicle: hydroxypropyl methylcellulose 0.5% 








available:4 % to 10%, 15 cc and economical 30 cc Drop-Tainers® 
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DMV CONTACT 0 
LENS REMOVER alae 


The NO STRETCH Method of Contact Lens Removal. So simple, so much more hy- 
gienic . . . so far superior to the manual method of stretching the eyelids, that every one 
of your patients should use this procedure for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does it. 


Colors: Yellow, Pink, White, Avocado, Aqua 
Available from your contact lens laboratory 





CIA 
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CONTACT LENS INSTRUCTION BROCHURES 
No Charge) 


OVERSEAS OUTLET: 
WILLI OTT 


Kontaklinsen 
STAUFFACHERSTRASSE 5 © 8004 ZURICH, SWITZERLAND 


DMV Contact Lens Company 
P.O. BOX 2642, ZANESVILLE, OHIO 43701 « PHONE: (614) 452-4787 


Saw 


Sn 









at hour, and 
ximal effect is observed in two to four hours. 
„wered intraocular tension may be maintained for 
six to twelve hours. . a 
Compared to other carbonic anhydrase inhibitors, 
DARANIDE has a lesser propensity for causing meta- 
olic acidosis. Please note, however, that other side 
ects associated with carbonic anhydrase inhibitors 
may occur. DARANIDE is usually most successful 
‘When given in conjunction with miotics. 

Indications: Treatment of chronic simple (wide angle) glau- 
coma, acute congestive (narrow angie) glaucoma, chronic 
congestive glaucoma, secondary glaucoma ‘acute phase), and 
preoperative control of intraocular tension of glaucoma; 
chronic pulmonary insufficiency with respiratory acidosis. 
Use in conjunction with other agents as indicated. 
Contraindications: To avoid blood pH decreases below 7.20, 
do not use if arterial pCO. greater than 63 mm Hg; hepatic 
insufficiency; renal failure; adrenocortical insufficiency; hyper- 
thloremic acidosis: conditions in which sodium and/or potas- 
sium serum levels are depressed. Should not be used in 
patients with severe pulmonary obstruction whe are unable 
to increase their alveolar ventilation since their acidosis may 
be increased to the point of narcosis. 

Warning: Should not be used in women of child-bearing age or 


-in pregnancy, especially during the first trimester, unless the 
benefits to be expected outweigh potential adverse effects. 


























LORPHENAMIDE | MSD 


fer", 














Precautions: Potassium excretion is increased and hypoka- 
lemia may develop with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Digitalis therapy may exaggerate 
metabolic effects of hypokalemia especially with reference 
to myocardial activity. Hypokalemia may be treated by use of 
potassium chloride or giving foods with a high potassium con- 
tent. A close check on electrolyte balance, blood pH, and 
blood gases should be kept during therapy, Use with caution 
in severe respiratory acidosis or in the presence of chronic 
pulmonary infection; discontinue if blood pH falls below 7.20. 
As with other carbonic anhydrase inhibitors, agranulocytosis, 
thrombocytopenia, or renal calculi are possible. 

Adverse Reactions: Side effects ‘characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal distur- 
bances (anorexia, nausea, vomiting), constipation, urinary fres. 
quency, mild skin eruptions, pruritus, headache, weakness, . 
nervousness, globus hystericus, sedation, lassitude, depres- 
sion, confusion, disorientation, dizziness, ataxia, tremor, tinni: 
tus, paresthesias of hands, feet, tongue. If they occur, reduc 
dosage or discontinue drug temporarily. okie 
supplied: Tablets containing 50 mg dichlorphenamide each 
in bottles of 100. E 
for more detailed information. consult your Merek Sharp & 
Dohme representative or see the package circular. mee 


D| MERCK SHARP & DOHME 
Division of Merck & Co. INC. West Point. Pa 19486 
where today’s theory is tomorrow's therapy 
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} Even her 
l best friend 
doesn’t know.... 


(that she’s wearing bifocals!) 


| Younger Seamless Lenses are invisible true bifocals 
i not lenses with a “blended” power that may introduce undesirabli 
lateral astigmatism. Vision through the distance portion is sharp and clear, throug! 


the center or laterally. The same is true of the reading area. 
Youngers are cosmetic lenses, not cure-alls. 


If the patient needs the three fields of a trifocal for efficient vision, however, even Younge: 

Lenses won't help. In this case, prescribe the finest quality trifocal you can order, There is n¢ 

substitute for trifocals when indicated, and the patient is entitled to the best you can provide 
NO FITTING PROBLEMS, NO LAB PROBLEMS with Younger Seamless 


Lenses! Immediate service from most independent labs and 
all American Optical branches... in glass or hard resin! 





2 


3788 S. BROADWAY PL. » LOS ANGELES, CAL. 9000 


YOUNGER<TS> 


MANUFACTURING CO. 


Look what 
fluorescein fundus 
photography 

can tell you. 
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This fluorescein angiogram of a diabetic retinop 
athy, revealing a gross vasculopathy in micro anc 
macro vessels, is only one example of the result: 
that can be easily obtained with the new Zeis: 
Fundus Flash fl. Of the many features of this 
unique instrument, four are particularly wortt 
citing here: 

(1) The light source, adjustable for low, mediurr 
or high intensity, with low heat, fast recycling. 
short warm-up (0.5 sec.) and long flash tube fife 

(2) The built-in digital data timing system whic 
indicates automatically the time lapse betweer 
photographs. 

(3) The control system which allows preselec. 
tion of frame sequences from 1 to 4 frames/sec., 
time exposures, and automatic shutoff of film 
transport after a selected number of frames. 

(4) The exclusive Allen Stereo Separator for 


taking stereo photographs automatically with no 
equipment adjustment. 


For complete details on the many other features 
of this easy-to-use instrument, write Carl Zeiss, 
Inc., 444 5th Avenue, New York, N.Y. 10018. 


Nationwide service. 


THE GREAT NAME IN OPTIC. 





WEST GERMANY 
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Now, 
our 
ankere 

Wohlk 

contact 

lenses 
are ready 
faster 
than ever 









; au laboratory 
- production facilities now lets 
us offer you contact lens 
service you will term 
“excellent.” 


Of course, our Parabolar 

and Parabolette lenses are the 
same as ever—finest quality, 
controlled by exacting tech- 
niques to deliver a perfect 
lens every time. 


Dankera& 
Wohlk, Inc. 


FOR CONTACT LENSES FINISHED-TO-PERFECTION 
635 Nassau Road 
Uniondale, New York 11553 


The new Zeiss Zoom OpMi 7.. 
a true ophthalmological specialist. 


The new OpMi 7 is truly special in every for spectacle wearers, a fiber-optic ‘‘cool-light"’ 
sense of the word. It's special in that it is designed illumination system, the assistant’s stereo micro- 
only for ophthalmological microsurgery. And special scope with the same high quality optics as the 
too in price—its many outstanding design features surgeon's, and the 2x operating field magnifier. 
are shared only with instruments costing consider- Choice of 3 stands: including the new Ceil- 
ably more, ing Suspension System, 

Wide field of view: 55 mm at 3.6x — 95% Choice of 3 working distances: 6”, 7” or 
more area than other instruments in its price range. 8” to a oe PE P 

Building block design: it accepts all the hat's only a start. For complete details 
valuable Zeiss E e O the Beam Write or call Carl Zeiss, Inc., 444 5th Ave., New York, 
Splitter System for still and motion picture photog- N. Y. 10018. (212) 736-6070. 
raphy and TV, the unique high-eyepoint eyepieces Nationwide Service. 


* 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FR NCISCO. SEATTLE, WASHINGTON, 0.0. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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RY OUR NEW MATH! 





2 +10+15 = UNIKAT 


2 MODERN STYLES, for Men and Women 
10 SIZES, from 42 to 48, for precise comfortable fitting 


15 POWERS, from + 8.00 to + 15.50, in half-diopter steps, 
for better vision 


All adds up to the best temporary cataract glasses ! 


UNIKAT 





UNIVERSAL 
COE eA POST OFFICE BOX 3144 
| J PRODUCTS, INC HOUSTON, TEXAS 77001 ` 


See : 








PHOSPHOLINE IODIDE 0.03% and 0.06% were 
compared with pilocarpine 2% in a study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 

While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure - 

after 24 hours, the effect of pilocarpine 2% de- 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The action of Phospholine lodide 0.03% was in- 
termediate between that of pilocarpine 2% and ee 
_ Phospholine lodide 0.06%. 


An important considération i in 
the managemonto or f glauco né 
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INTRAOCULAR PRESSURE — mm- Hg 


[indicates short acting feet A I A ee etn 
miotic insthied l 


9am. noon á Jam bpm Lai iia “Sam. Sam Sam, H, 


When treated with short acting | miotics, the 
patient with open-angle glaucoma runs the risk = 
ofan undetected intraocular presure aioe Pe 














The longer acting Phospholin : 
thiophate iodi de) may protect a a 


through the critical hours, and cla 
recommended when you have bes ndi nor = are 
to be Pa ge 2 EMO 





at bedtime. It moide a smooth transition to te 
the higher strengths—0.06%, 0.125%, 0. 25% pn 
—when necessary. When indicated, epi inephrine > 
or carbonic anhydrase inhibitors may be pre- | 
scribed with any strength of Phospholine k lodide. s 
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f Phospholine lodide and pil 


On intraocular pressure control. 
w dapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
Of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 


Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information 


































+ SPHOLINE FALE 


(echothiophate iodide) 


‘for 24 hour control in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 








just 1 or 2 instillations a day 


D aaro aama amare eT terre lle ERA AAAA AAAA mammaa thy ana bm Aana a eA sE h: 


helps protect against a “silent emergency” at night 
@ may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
è choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

in Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
it should be prescribed only after consultation with the 
patient’s internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
{otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinyicholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium, 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/oca/) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 


ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and {d} species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 


tightness in the chest, bradycardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 


ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., |.V.; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution, 
{Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sedium phosphate.] 
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FROM “HOVOCO" ... where leadership and experience work for you 


| Improved Remote Control 
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o  Now—easier to ship and assemble. 
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iioo tI  Still—quicker to operate. 


one tartare: ae 
goa Se e a Ay 
n 


-es.-e7-2*" No place for your projector? Now 


SEER aeiceseros the Jenkel-Davidson Selectachart 
Rp ee gives remote Control so you can 
oopewseseeese =) mount the projector as much as five 


am, we 
a ca lee Tg ae gE oe 
2 4 8 


ere scrccessses feet from your trial lens cabinet or 
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hes ee nee ee - Other control center. 
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P E RAS aa aca la eR A 
ees, 


beset se sese esses Our Selectachart is popular for a 

OE OSE Specific reason: its remote control 
sree tall ii a e pickup is mechanical, not electronic: 
ee ¿iioii There is no waiting for an electric 


fot Ree ee ke Ee et a le ee ig 


eras: coiii. motor to drive the slide change. It 


‘ n a R ee . = 7 changes immediately by direct 
goren LOS Pe oat) mechanical control. 
icc teee = Specifications: 


ee vroostses ess.) Power: 110/115 volt AC or DC. 
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ewe laa STIS, SEE ROR Te! 
PE geet sce E Ta en a ae 7 ke SRD 
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eiS oes Control range: Remote cable 60” 
o PEE EA only. 
poop toon ase © Projectors: Adapted for new style 
See asia AO Project-O-Chart only. 


o eee oy)! Remarks: Selectachart shipped com- 
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EO aa < own projector at San Francisco. 
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RISES oe Weight: shipping 48 lbs. Shipped in 
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Maiti ero one carton 8014” x151“ x 12”, 


Selectachart 
= JD 5101 «ons oe shone $525.00 


V. Optical Co., Juc. 


137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—-Phone: (312) 346-0755 


L enkel-Davidson 
g~ PREA een Guy OPTICAL CO., INC. d akel- David 


2305 South Main 167 Willis Avenue 366 Post Street l l 
Los Angeles, California 90007 Mineola, New York 11501 San Francisco, California 94119 
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We're not 
satisfied wit 
just being fi 


Our researchers are still creating more 
firsts for your contact lens patients. 














CLENS”™ The first cleaning solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 
by its thorough cleansing action. 


SOACLENS” The first combination soaking-wetting solution adjusted to the 
proper pH, eliminates necessity for application of separate wetting 
solution, and allows insertion of lens directly from a Soaciens 
bath. 





ADAPT™ Ie first cushioning solution. Effectively reduces lens sensation 


ented ence Area Np alan KAN eh i a Dv ane 


adapted wearers. 


Write for literature and clinical samples: 


Burton, Parsons & Company, ING. manutacturers of Ethical Pharmaceuticals Since 1885 
w WASHINGTON, D.C. 20027 @ MONTREAL, P.Q., CANADA m MUNICH, GERMANY 
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With the AO Ulcramatic Phoroptor, you save 
time and simplify refracting technique every 


kad . : = . 
Y ith the AO ume you turn the dial. The secret: synchroniza- 


tion. The Cross Cylinder Loupe is synchronized - 


. 
Ultramatic Ph oroptor so that it rotates automatically to a corresponding 
axis—every time you change the correcting 
you take cylinder axis. This feature alone eliminates 
d i numerous cross cylinder axis settings, saves 
one rea ng, valuable time. And when the axis check test is 
O nce, completed you make only one reading, once. 


The AO Ultramatic Phoroptor makes refraction 


+ 
with one scale. easier for you—through synchronization. 





Turn the page ior more. 


J AMERICAN OPTICAL 
® CORPORATION 


BUFFALO NEW YORK 14215 





A converging lens system 
is also exclusive with 
the AO Ultramatic Phoroptor. 


One of the major features of the Ultra- 
matic Phoroptor is its exclusive Ful-Vue 
convergence lens system, for precision 
measurement in near as well as distance 
resung. This Ful-Vue convergence is 
asy to Operate and provides the ideal 
near-test conditions for your patients. 
The patient looks through the optical 
centers of the instrument lenses, insur- 
ing overlapping fields and the widest 
held of view. In addition, ten most-used 


auxiliary lenses (plus 2 open apertures) 
in each side offer an unmatched choice 


























ip 
oi 


to facilitate comprehensive testing in 
the shortest time. 

High-contrast scales are another time- 
saving convenience. Large and easy to 
read, they're legible even in soft 


Hlumination. 


Ask your AO Representative for more 
information about the AO Ultramatic 
Phoroptor. 


AMERICAN OPTICAL 


oe CORPORATION 
BUFFALO. NEW YORK 14215 
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A singular new 
antibiotic for the eye 
that works the way 
you think it should 


ENTAMICIN 
SULFATE 








Fach cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin. 


You think it should 


have a wide 
antibacterial spectrum 


GARAMYCINS wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed in the 
combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye infections due to 
susceptible organisms. It has 
activity against a wide variety 

of both pram-positive and 
gram-negative organisms, including 
the “difficult” ones —Pseudomonas 
aeruginosa strains and Proteus. 


in acute catarrhal conjunctivitis and 
eprscieritis' due to Staphylococcus 
aureus Coagulase negative 





atter 7 days GARAMYC 


“iN 
OPHTHALMIC SOLUTION 





brand of 


GENTAMICIN SULFATE 








GARAMYCIN o 


You think it should 
be a single enti 
antibiotic diii 
GARAMYCIN is a single entity 
antibiotic with a low incidence ot 
sensitization or resistance® can be 
used repeatedly with continued 
effectiveness, less cancern about 
allergic potential (*Although 
significant resistance in organisms 
olated trom patients treated with 
gentamicin has not occurred at the 
present time, this may occur in the 
future as resistance has been 
produced with difticulty in vitro by 
repeated exposures.) 


Inintected bleb foost-glaucoma 
surgery! due to Staphylococcus 
aureus Coagulase negative and 

Streptococcus viridans 








ater 9 days GA RAMYCI N 
OPHTHALMIC SOLUTION 


You think it should 
be clinically 
effective 


GARAMYCIN OPHTHALMIC has been 
described as appearing to be “an 
antibiotic of choice for the initial 
treatment of external ocular 
infections”? It has “proved highly 
effective... for a wide variety of 
common bacterial eye infections.“ 
(due to susceptible organisms). 

(1. Gordon, D.M.: Amer. |. Ophthal, 
69: 300 [Feb.] 1970. 2. Magnuson, 

R. H., and Suie, T.: JAMA 199:427 
iFeb. 6] 1967.) 


in acute conjunctivitis and 
{ 








after TI days CARAMYCIN 
OPHTHALMIC SOLUTION 


phthalmic 


SOLUTION/OINTMENT 


tPhotographs courtesy of D. Gordon, M.D., N.Y. NY tPhotographs courtesy of S Fox, M.D., Baltimore. Md. 


You think it should 
have flexibility 
in dosage forms 


GARAMYCIN OPHTHALMIC 
SOLUTION, sterile, isotonic, and 
buffered to pH of tears, does not 
blur vision, is well suited to daytime 
use— supplied in an unbreakable, 
easy-to-handle dispenser. 
GARAMYCIN OPHTHALMIC 
OINTMENT provides gentie emollient 
action and keeps medication in 
contact with tissues for longer 
periods. It is particularly 
advantageous for nighttime use or in 
nor-ambulatory patients —supplied 
in easy-to-use ophthalmic tube. 


Clinical Considerations 


Description: CARAMYCIN is a bactericidal 
antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic 
gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a 
sterile aqueous solution buffered to 
approximately pH 6.7 for use in the eye. 
Lach cc. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), 
disodium phosphate, monosodium 
phosphate, sodium chloride, and 
benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment 
contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin}, and methylparaben and 
propylparaben as preservatives in a bland 
base of clear petrolatum. 

Although significant resistance in 
organisms isolated from patients treated 
with gentamicin has not occurred at the 
present time, this may occur in the future 
as resistance has been produced with 
difficulty in vitro by repeated exposures. 
indications: GARAMYCIN Ophthalmic 
Solution and Ointment are indicated in 
the topical treatment of infections of the 
external eve and its adnexa caused by 





Sering 


SCHERING CORPORATION, UNION, NEW JERSEY 07083 


susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, 
blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and 
Gacryocystitis. 
Contraindications: GARAMYCIN 
Ophthalmic Solution and Ointment are 
contraindicated in patients with known 
hypersensitivity to any of the components 
of these preparations. 
Precautions: Prolonged use of topical 
antibiotics may give rise to overgrowth of 
nonsusceptibie organisms such as fungi. 
Should this occur, or if irritation or 
hypersensitivity to any component of the 
drug develops, discontinue use of the 
preparation and institute appropriate 
therapy. 

and Administration: GARAMYCIN 
Ophthalmic Solution: One or two drops 
every four hours, in severe infections, 
dosage may be increased to as much as 
two drops once hourly. 

GARAMYCIN Ophthalmic Ointment: 

Apply a small amount to the affected eye 
two to three times daily. 
How Supplied: GARAMYCIN Ophthalmic 
Solution, 5 cc. plastic dropper bottle, 
sterile, box of 1, GARAMYCIN 
Ophthalmic Ointment, 1/8 ounce tube, 
Dox of 1. 

Note: Store away trom heat. 





SNe 











5 eae SERRE S wee a u E 
AERA. pee Sa oyn 





he ME. 








5001 635 aie Sig 
d ne Ser A EASA 
Ase 


“advised to discontinue use and return to phy: 





Vooi relieves the discomfort. Tong ating O econ-_ 
gestant, antihistamine, Reduces burning and itching. Good after contact 
lens insertion and removal, too. = 
CAUTION: Federal law prohibits dispensing without prescription. 
See package insért before prescribing. $ 
COMPOSITION: Naphazoline HCL, 0.05%: sitaxoline RRE í 
0.5%: boric acid, 1.2%; sodium carbonate anhydrous; sodium chloride; 
phenylmercuric acetate (preservative) 0.002%. 
SIDE EFFECTS: Except for transitory stinging, side effects: he Ve 
rarely been encountered. | ? : 
CONTRAINDICATIONS: Should not be ned by patie: s viti 
angle glaucoma. If irritation persists or increases. : patient sk 






















SUPPLIED: 15 ce plastic dropper tip via 
Smith, Miller & Patch, ine) a 
New York, N YIO | 





oo ERR ts iid ai 


ir: 


Von 
co 
es moa Re 

AR: 


Tiai 








The Nikon Projection 
Vertexometer iets your 
assistant completely take 
over the task of measur- 
ing lenses with no lengthy 
training period or sacrifice 
of accuracy. 


Your assistant can read 
spherical power, cylindri- 
cal power, prism power, 
and axis from a 5” diam- 
eter screen without any 
chance of error since indi- 
vidual diopter correction 
is simply not necessary, 


And at any time, you 
can check ihe readings 
yourself by a mere glance 
at the target pattern on 
the screen which appears 
clear and brightina 
normally lighted room. 

For the busy ophthal- 
mologist, the Nikon 


Projection Vertexometer 
makes lens measuring a 

































time-saving, almost auto- 
matic, fail-safe routine 
that your assisiant can 
handle easily and surely. 
And what's more, Nikon 
stands behind each 
Projection Veriexometer 
with a 10 year guarantee. 
For a limited time only, 
you can try the Nikon 
Projection Vertexometer 
in your office for 10 days 
without any charge. To 
fake advantage of this 


free offer, call or write: 
EE A Nikon Inc., 

LSU Instrument Div., 
Subsidiary of 

Ehrenreich Photo-Optical 
industries, Inc., 

Garden City, N.Y. 11530 
(in Canada: | 
Anglophoto Ltd., Ont.) 


Nikon Projection 
p Vertexometer 






















ents who can no longer be effec- 
-ontrolled with acetazolamide— 
‘cannot tolerate it over an extended 
period~NEPTAZANE Methazolamide is 
the next logical therapeutic step. Logical, 
because NEPTAZANE Methazolamide 
nd acetazolamide are equally effective 
s ocular tension reducers due to their 
lentical mode of action. So, with 
EPTAZANE Methazolamide available 
s an alternate carbonic anhydrase 

+ inhibitor, itis possible for you to switch 
-when necessary, and control many 

: ee on — glaucoma 
















; lec orrena! neule shey: pa belie im- 
ce states; sodium and potassium 
ion states. 


ENET L LOGICAL STEP IN GLAUCOMA THERA : 


ZANE 


thazolamide, 50mg. 
30 an outstanding anti-glaucoma drug 


derie LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 















Warning: Although teratogenic effects. demon- S 
strated in rats at high doses have not been 
evidenced in humans, Methazolamide shoul 
not be used in women of chil idbearing age o 
pregnancy, especially in the first trimester, - 
unless the expected benefits outweigh: these 
potential adverse effects. 2 


wen 


Precautions: Use with caution in patients A wi 
cirrhosis or hepatic insufficiency to forestal 
hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema. — 
Electrolyte balance should be maintained. 
Although not reported thus far with this. drug : 
reactions common to sulfonamide deri vative 
such as fever, leukopenia, hemolytic ane 
bone marrow depression or renal calcul 
may occur. 


pA 


Adverse Reactions (mostly mild. and d 
related): anorexia, nausea, vomiting: r 
fatigue, drowsiness, headache, vertigo 
confusion, depression: paresthesia. Uri 
citrate excretion and uric acid output is- 
decreased during use of this drug, but urinat 
calculi have not been reported. : 






Fo be fully meaningful to the medical profes- 


sion, all instrumentation must function as an 7 


-= extension of the user's eyes, hands, and mind. 


-o The Kowa RC-2 fundus camera full ye embodies 


a : this principle. 


a > e Fundus and External Photography The basie 
oS ROB incorporates every conceivable advance © 
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ee for. inexperienced users. 





ae Mi 3, 3-CHOME, NIHONBASHI-HONCHO, 
CHUO-KU, TOKYO 103, JAPAN 
















| T. KOWA AMERICAN CORPORATION 
Camera and Optics Division ci 

ASW. 4th St, New York, No Y: 10001, USA. 
‘KEELER: OPTICAL PRODUCTS, INC. : 
‘8936. Baltimore Ave, Phila. Pa. Ay: s: A: 
Cy DAVIS KEELER LTO. 
London W.J, England 

‘LUNEAU- & COFFIGNON $ 

Paris ee | France l 


Milano, haly- 


oe Polaroid® Photography An attachment gives ee 
. you 60-second fundus photographs. 
in optics, mechanics, and electronics. Standard 
are built-in flash, 2X. magnifying lens, automatic — 
frame numbering for patient coding, and more. 


Ta : made Kowa's RC-2 the standard by which all a 
= It will produce impeccable 35mm results even 


-others are measured, contact the representative n 
n your area. o 


AMPLIMEDICAL SAL- 


, CAMERIS INSTRUMENTEN N. V 

a -racht The Netherlands — 
“GENERAL OPTICA- 

-e Barcelona-5, Spain: P 

<io HERBERT SCHWIND = 

ste -Dammer wega a7, Postfach 18, w Germany 





fundus camera 


-The simple approach 
to fundus and 
fluorescein 
photography. 


FLUORESCEIN FUNDUS PHOTOGRAPHY & 


b Fluorescein Photography By simply aia 


an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless fluores- 
cein Photographic instrument. 







To see why the total systema appioäkh Oh as 





VAN HOPPLYNUS. SA: 
< Bruxelles 1, Belgium 
< OPTIKER RYSER: | 

St. Gallen, Switzerland es de 
IMPERIAL OPTICAL COMPANY, ET 
oo Toronto, Ontario, Canada Kr, 
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. In an environment of repeated irritation... 
one drop of Albalon provides over 190 mir 
of the most potent decongestant activity. 
In a recent double blind study* the superior decongestant activity of Alba 
_ Liquihlm® was clearly demonstrated. Compared to three of the most familia 
~ constrictors, just one drop of Albalon provided both immediate, effective eye-whi 
. and 190 minutes of the most potent protection against repeated ocular insu 
_. Additionally, Albalon comes in the Liquifilm vehicle to soothe, lubricate and comfo 
_ itchy, smarting, red eyes. ae 
©- ALBALON... for long lasting protection. 
-Albalon x. 
- (naphazoline HCl) 
LIC UIFILM™ Ophthalmic Solution 
AIIERCAN Pharmaceuticals 
Irvine, California / Montreal, Canada 


Contains: naphazoline HCL 0.1%; Liquifilm® (polyvinyl alcohol), 1.4%: with benzalkonium chloride, disodium © ~ 

edetate, citric acid, sodium citrate, sodium chloride, sodium hydroxide and purified water. Indications: for: 
a vasoconstrictor in conjunctival hyperemic conditions of various etiologies to relieve such symptoms. a: 
smarting and redness, Warnings: Should not be used in patients with narrow angle glaucoma. H irritation: persi 
or increases, discontinue use. Dosage and Administration: one to two drops instilled in each eye every three to for 

_ hours or less frequently, as required to relieve symptoms How supplied: Albalon™is available in 15 cc, plastic dr ppe 
bottles on prescription only. So aa 








*from an independent study conducted on a controlled population; data on file, Allergan Research De} 













As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change... reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop © 
assures your patient full thera- 
peutic effect, first drop to last. 


oth aie 


PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-coded vials, nationwide and 
in Canada. 


*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Sitartrate 

1% (12% Epinephrine Base). PE R SON & 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY INC. 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RD 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 
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ADVANCED, LIGHTWEIGHT BECKERSCOPE! 


with Dual Fiber Optic Illumination System 


BECKERSCOPE MICROSCOPE @ Can be worn over glasses or 


ə May be used with or without your prescription lens may be 
cold light system placed in E-6805-H holders to 


ə Adjustable ocular for refraction provide wider field and periph- 
balance when necessary eral vision under oculars 


; . ILLUMINATION SYSTEM 
ə Applicable to Gonioscopy and e Provides mobility with illumi- 


Goniosurgery nated field 

ə 8X magnification with 32mm œ Provides 1000 foot candles of 
field and adjustable PD cold light 

e Tilt of head allows direct view e May be adapted to any previous 
of field model Beckerscope! 


a Ref: Arch. Ophth. — Aug, 1969 — Vol. 82 
Stanley C. Becker, M.D, Ph.D. 


E-6805 BECKERSCOPE, Binocular Microscope, Head 
Mounted: with case, but without illumination system. .$170.00 


E-6805-L Hlumination System only for E-6805: com- 
plete with light source, 6’ bifurcated fiber optic cable and 
mounting bracket for E-6805. n, essserseaesenserees 3200.00 


E-6805-H Lens Frames: for mounting surgeons corrective 
lens direct to oculars on E-6805.... ccc cece eeetee sens 35,00 


E-6805-A Support, Ocular: used to support E-6805 oculars 


on large eyeglasses. . 0... cece cece eee ee eer ee cece S 77O 
E-6805-A1 Support, Ocular: same as E-6805-A except on 
2 small eyeqiasses sk csweedenvscseacsaesieseieseeise dO 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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When fitting contact lenses: y : Ato guard 
against the risk of infection inherent in 
the use of sodium fluorescein solutions, stain 
"7 eyes with sterile Fluor-I-Strip-A.T. 

| | No excess fluorescein to stain the | 
$ patient’s face or clothing...water- 







conjunctiva at the temporal side. For all these 


benefits: Specify Ayerst 


FLUOR-I-STRIP-A. T. 


(sodium fluorescein) 
STERILE OPHTHALMIC APPLICATORS. | 





Each applicator contains not less sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. 
provided by precise impregna- Supplied: No. 1048—-Boxes of rape 
tion with a solution of sodium 100 envelopes, each envelope i 

fluorescein and 0.5% chlorobu- containing 2 firm sterile applica- AYERST LABORATORIES 

tano! {chloral derivative), poly- tors—one for each eye. New York, N.Y, 1 7047 
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“JEWEL” SCHIOTZ 


~ TONOMETER 


made by Sklar in the United States with certification. 


Accuracy is assured by certification of our TONOMETER, 
as to compliance with all requirements of Specification 5. 


The Electrical Testing 
Laboratories of New York 
certifies that every SKLAR 
TONOMETER meets all the 
requirements of Specifica- 
tion 5 of the Committee on 
Standardization of 
Tonometers of the 
American Academy of 
Ophthalmology and 
Otolaryngology. 


Easier and 
more accurate reading— 

Error due to parallax is 
overcome by SKLAR’S patented 
(#3,2666,301) Inclined scale, 
combined with the bayonet 
frame and mirror. 

Friction is minimized between 
the plunger and hammer by the 
jewel mounted in the plunger. 
There are no sharp edges which 
may be harmful to the patient. 


Electric Sterilizer and Stand 
with cover are available. The 
SKLAR TONOMETER may be 
fitted with the Allen Plunger 
Retractor on special order. 


Write for comprehensive catalogs: 
A—Eye Instruments 
B——Ear, Nose & Throat 
instruments 


shuan 








The profession has known for 
more than 75 years that any 
instrument with the name 
SKLAR is the better buy. 


J. SKLAR MFG. CO., Inc., Long Island City, N. Y. 11101 


LAST YEAR 
W TOLD YOU A \wUT THE | 
“PRESSURE-SPARING”’ EFFEC 
OF HMS... 


medrysone, 
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Drawi ing on nearly seven years of ex- 
ensive clinical research experience, let’s 
onsider those questions you have asked 
nost frequently. 


"js HMS too mild to benefit 

ny patients with inflammatory 
onditions?” 
In the past five years, numerous inde- 
ndent studies on HMS (medrysone) 
lave been. published including those by 
Secker, and Thygeson.'-+ Virtually all 
ave reached the same ORT T one: 
IMS is an effective treatment for super- 
cial ocular inflammations. 

Additionally, in a recent survey, 76% 

f the ophthalmok ogists interview edw y 
ad tried HMS, found it effective when 
sed for the recommended conditions.5 





“What therapeutic possibili- 
ies are now open to me, with 
iMS, that were not available 
vith other mild steroids?” 
First, over 30% of the population is 
ikely to respond to o with an in- 
ermediate to high increase in intraocular 
ressure; steroid use with these patients 
nust therefore be selective and cautious. 
Vith HMS, most of these patients now 
an safely receive long-term steroid 
reatment. 
„Secondly, there are those glaucoma 
atients who must be treated spec ifically 
vith epinephrine but are nevertheless 
ensitive to this drug. With HMS as con- 
omitant therapy, Bec ker and Kolker 
eported that KA was “sufficient im- 
rrovement in glaucoma control so as to 
void surgery “by allowing continuation 
f sent nl therapy.’ 


“| haven't seen a rise in IOP 
with mild steroids. Isn't the 
real concern with the more 
potent steroids?” 


There is ample evidence that.1% dexa- 


methasone produces significant increases < 
12% prednisolone, _ 


in TOP'48,and even on 
the mildest of the commercially available -~ 
op hthalmic steroids, has the potential tOo io 
increase TOP. Conversely, Doctors Beck- 


er and Kolker found in their investiga- 
tional study that “medrysone (HMS)can _ 
be administered to patients four times a 


day for periods of several months with 
essentially no elevation of intraocular 
pressure even in individuals Saigh uy sus- 
ceptible to such elevation.” 


“Can I treat uveitis and iritis 
with HMS?” 

It is vot indicated for these conditions. 
Its merits should only be judged in those 
conditions where indicated: allergic and 
vernal conjunctivitis, episcleritis, and 
epinephrine sensitivity. 


“Is HMS uncomfortable for 
the patient to use?” 

Results of a recent patient study 
showed that 96% of those tested found 
HMS completely comfortable in the 
eye? Though early batches of the pro- 
duct did cause some minor irritation to 


the eyes of a few patients, this has not > 


been a recurring problem. 


HMS; M edrys one | . 
AlleRGAN 
© 


Please see next page for Prescribing Information. 
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Systemic absorption and systemic side € 


Phe use of topical steroids in pregnancy shou 


Prescribing Information for 


(medrysone) 
LIQUIFILM' OPHTHALMIC SUSPENSION 


DESCRIPTION: Contains: 


MCUEV SOME TEE cece cece eter eee e eer E ro% 
Liquifilm® (polyvinyl alcohol} rererere t4% 


with: benzalkkonium chloride, disodium edetate, sodium 
chloride, potassium chloride, sodium phosphate monobasic 
monohydrate, sodium phosphate dibasic mis arene methyl 
cellulose, purified water, and sodium hydroxide or hydro- 
chioric acid if needed to adjust pH. HMS (medrysone} is 
related structurally more to progesterone than to other avail- 
able corticosteroids. 

INDICATIONS. HMS (medrysone) is effective im the treat- 
ment of allergie conjunctivitis, vernal conjunctivitis, epi- 
scleritis and epinephrine sensitivity, HMS Gredrysone) is 
not indicated in iritis or uveitis as its therapeutic effective- 
ness has not been demonstrated. 

CON TRAINDICATIONS 

HMS (medrysone) is contraindicated in the following condi- 
THES: 


_ Acute untreated purulent ocular infections. 

. Acute herpes simplex (dendritic) keratitis. 

_ Viral diseases of the conjunctiva and cornea. 

Ocular tuberculosis. 

_ Fungal diseases of the eve. 

_ Hypersensitivity to any of the components of the drug. 


WARNINGS: 


“Infectious diseases of the eve may be masked, enhanced or 


activated by steroids. 


_ Corneal or scleral perforation occasionally has been reported 


with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 


, Prolonged use of topical steroids may increase intraocular 


pressure although data from 2 uncontrolled srudies*’ indicate 
that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon appli- 
cation of topical steroids, there is less effect on pressure wath 
HMS than with dexamethasone or betamethasone. 


. Prolonged use at topical corticosteroids may rarely be associ- 


ated with development of posterior subcapsular cataracts. 
thocts may result 

with the use of topical steroids. 

PRECAUTIONS: 


HMS (medrysone) is not recommended for use in mins and 


uveitis as its therapeutic effectiveness has not been demon- 
strated in these conditions. 


_ With prolonged use of HMS (medrysone) the intraocular 


yressure and Jens should be examined periodically. 
‘2 persistent corneal ulceration where a steroid has been 
used, or is in-use, fungal infection should be suspected. 

if be limited 
te canditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected 
benefit ta the mother. 
ADVERSE REACTIONS: Occasional transient stinging and 
burning mav occur on praistiflariary. 
DOSAGE AND ADMINISTRATION One drop instiled m 
the conjunctival sac up te every four hours. 
SEL PPELY.: 
As as ec sterile suspension in plastic dropper bottles on 
preseriprion aniv. 
NOTE. Bottles Alled to one-half capacity for proper drop 
control. Do nor freeze. 
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contact lens 
fitter, you’re 
getting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 
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In just three years, every new concept in contact lens 
care has come from just one source =~ 
Flow Pharmaceuticals. 


MNNOO OODATA AAAA EER einstein 


the first hypertonic wetting solution. hy-FLOWs... 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film. 

the first combination cleaning and storage solution. 
duo-FLOWe. .. the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action, 


the first combination cleaning and storage kit- 
porta-FLOWe. .. absolute cleaning and germicidal 
hydration in one simple leakproof, breakproot 
compact unit. 

the first gel cleaner. d-FILMm . the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care~to compliment your proficiency. 








>. FLOW PHARMACEUTICALS, INC. 


\ 936 Commercial Street 
Palo Alto, Calif. 94303 


1. Mishima, S and D.M. Maunce, The Effect of Normal Evaporation 
on the Eye, Exp. Eve Res, 7:46, 1961. i 

> Bahr, Gunnar, Measurement of the Effect of Solutions of Ditierent 
Osmotic Pressure on the Thickness of the Lwing Comea, Trans. ol 
Ophthal. Soc, UK., 68:545, 1949. 


Rapid de-frost is important. 
The surgeon needs that element 
of control in retinal detachment 
procedures and in cataract 
operations. Its importance 
increases with every additional 
“olus feature” that the Amoils 
system employs with it. The 
Amoils System is a complete 
system with due emphasis on 
safety, efficiency, economy, 
simplicity and performance. All 
the pencils are light and 


manoeuvrable but lose no 
strength or robustness because 
of it. They are all flash 
autoclavable. Accidental 
adhesions are eliminated because 
the pencils are applied warm to 
tissue before freezing starts. The 
Amoils Ophthalmic Cryo Unit 

is important because of its 
superiority, and it’s superior 
because of the unique 
combination of individual 
features, like rapid de-frost. 





Distributors 
Keeler Optical Prod. Inc., 
5536 Baltimore Avenue 
Philadelphia 
Pa. 19143 U.S.A. 








Here's a gift from u: 
-to you to your patie! 


When you receive your Obrig/ another member of the now fal 
MCLS Auto-Edged* contact lenses, Milton Roy family. Just one 
your patient gets an unexpected example of the increasing ¢ 
surprise package. We call it the of research and development 
Obrig Patient Kit and it includes vided you by Obrig/MCLS. 
your patient’s lenses, plus starter For additional information 
oackagesofthenewcontactlensso- price list on the new Obrig cc 
lutions from Milroy Laboratories** lens solution contact: 





Obrig Laboratories, Inc. Medical Contact Lens Service, Inc. 
PO. Box 1899 P.O. Box 1321 
Sarasota, Florida 33578 Milwaukee, Wisconsin 53201 
Milton Roy Companies p” 


*Milton Roy Reg. TM. 
Hivision of Milton Roy Company 





Ke trend-setting CM-I the new Mentor’ CM-Ill Portable Operating Micro- 
ope gives total freedom to the surgeon— freedom to swing the micro- 
ope en he wants it, out when he doesn't, freedom to turn away 
ome ly, freedom to carry it anywhere and set it up quickly, 
sedom from wearing or holding any equipment. 
What's new is CM-Ill’s steadiness. We have entirely rede- 
yned the arm, pivot, and clamp for firmer, smoother action. 
hen you swing it back in you return to the same focus, same 
igle, and same field of view without readjustment. (It's 
irafocal.) The maneuvering handles are sterilizable. 
And the coaxial light source. The neat pool of light makes 
ding the subject much easier, then illuminates it at an 
o aasi intensity of 600 foot-candles. 
poe ret E The optics present a bright, 
wide, flat field at your choice 
of magnification--7X, 10.5X, 
or 14X. : 
The price of the CM-Iil, 
complete with 
attractive, light- 
weight carrying Case, 
is only $1060. Letussend > 
alete information. Mentor Division, — 
Shurtleff, inc., Randolph, 
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Specifically designed to treat nonpurulent 
blepharitis. Patient-accepted for routine day and . 


ONN PROVI DZ With Liauifiim — the advantage, but not the 


disadvantage.. .of ointments — prolonged contact 


D OU F-C ‘ole with lesions —no greasy appearance — ointments are 
N D TH L K not required to be sterile. 
Dries quickly to a clear, invisible film on lids...so 
TH E R AP Y cosmetically acceptable, 


round-the-clock treatment 
virtually assured. 


: Tea ts Liquifil ) : One-prescription economy. 

OPHTHALMIC SUSPENSION Why Use Two... 

: When One Will Do! 
Sodium sulfacetamide, 10.0% ; prednisolone ; oe With BLEPHAMIDE 

acetate 0.2%: phenylephrine HCI, 0.12%; . LIQUIFILM, you provide 

Liquifilm (polyvinyl alcohol), 1.4%; and : A antibacterial/anti- 
antipyrine, 0.19 aoe inflammatory/anti-allergy/ 
anti-seborrheic activity—in a 


form that has the convenience of drops...the 


persistence of ointments All of the advantages of 
hoth dosage form none of the disadvantage 





Description: Sodium sulfacetamide, 10.0%; pred- 
nisolone acetate, 0.2%; phenylephrine HCI, 0.12%; 
Liquifilm (polyvinyl! alcohol), 1.4%; phenylmercuric 
nitrate, 0.004%; polysorbate 80, 0.1%; antipyrine, 
0.1%; with: disodium edetate; sodium phosphate; 
dibasic anhydrous sodium phosphate; monobasic 
sodium thiosulfate; purified water; hydrochloric 
acid to adjust pH to 6.8. 

indications: Nonpurulent blepharitis and blepharo- 
conjunctivitis (seborrheal, staphylococcal, and 
mixed); nonpurulent conjunctivitis (allergic and 
bacterial). 

Contraindications: Acute herpes simplex (dendritic 
keratitis), purulent untreated infections, vaccinia, 
varicella and most other viral diseases of the cor- 
nea and conjunctiva, ocular tuberculosis and fungal 
: diseases of the eye. 


Warnings: 

1. in diseases due to microorganisms, infection may 
be masked, enhanced or activated by the steroid. 

2. Extended use may cause increased intraocular 
pressure in susceptible individuals. it is advis- 
able that the intraocular pressure be checked 


3. in those diseases causing thinning of the corne 
perforation has been known to have occur 
with the use of topical steroids. 

4. Use with caution in patients with known or s 
pected sensitivity to sulfonamides — if sensiti 
or other untoward reactions occur, discontin 
medication. 

5. Should be used with caution in the presence 
narrow angie glaucoma. 

6. Reports in the literature indicate that poster 
subcapsular lenticular opacities have been 
ported to occur after heavy or protracted use 
topical ophthalmic steroids. 

Dosage and Administration: 1 drop 2 to 4 ti 

daily, depending on the severity of the conditid 

Supplied: 5 cc. and 10 cc. plastic dropper bottles 

on prescription only. 


Al (gre N Pharmaceuticals 
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Power range sphs. —200 to +25775D cyls. -8 75D 

Corneal vertex distances from 12mm to 24mm determined with accuracy 
Vertical height adjustment and independent P. D. adjustment 
Interchangeable cross cylinders 

Lenses anti-reflection coated and corrected curves 

Pilot lamp activated by forehead rest to ensure correct corneal distance 
Polarised filters for balancing test 

Angled tilt device for reading position 

lliuminated and magnified reading scales 

Two-piece reading rod with magnetic holder - 4 near-vision test cards 
Hermetically sealed against dust and humidity 

Counterbalanced self-levelling suspension arm 


Rodenstock 


OSTERTAG ALFRED P. | PARSONS 
Optical Service, Inc. PO LL, INC. Optical Laboratories 


3851 Washington Boulevard 40 West 55th Street 441 Sutter Street 
St, Louis, Missouri 63108 New York, New York 10019 |! San Francisco, Calif. 941 08 
























Specific for 
= Simplex Keratitis 


; - Sond of IDOXURIDINE 

< the only brand of IDU 
available i in two forms: 
olution — Ointment 










Both now available in Canada 





oe prescribing, see 
F compl ete prescribing informatio 
in SKAF hterature or PDA. 
© Description: ‘Storil bonih 
Solution contains idJorxuridgine 

(540d 2 deoxyuridine} 0.1% 
{ft mg. joc.) indistied water o. 
Preserved with thimerosal, 1:40. 000. 
‘Stoxil Ophthalmic Ointment contains: 
idoxundine 0.5% (5 mg./Gm.) in a. 
petrolatum base. (White ; petrolatum and 
liquid petrolatum are inacti ve Uee 
Contraindications: Contraindicated in 
patients with Known or suspected i 
hypersensitivity to any of ifs componens. 

Precautions: Some strains of herpes simp 

appear io be resistant If there is no resoor 
in epithelal infections after 7 or & days of- 
treatment, other forms a therapy shoul d be 
considered 

The recommended frequency and duratior 
administration shouid not be exceeded... 
‘Stoxil is not effective in carneal inflammations 
which the virus is not present. ~ 
Corticosteroids are usually contraindicated in n herpes 
simplex keratitis 
Boric acid should not be used during the course of the 

therapy. 

‘Stoxi!’ Ophthalmic Solution should not be mareg with o 
other medications. fee 
Adverse Reactions: Occasionally. irritation, pain, pruri us 
inflammaton, edema of eye ar lids and. rarely aller 

reactions have been reported. Photophabia: 
Occasionally corneal clouding, stinpling and: 
defecis in the corneal epithelum have been abs 
punctate lesions may be a manifestation of the 
How Supplied: 0.1% Ophthalmic Solution irh 
bottles with dropper: o. 5% Ophthalmic Ointme 
4 Gm. tubes 


Stability: The Ophthalmic Solution should be stored ref 
dispensed. Stoxi Ophthalmic Ointment does not eq f ret 






































SK 
ee Smith Kline & French Laboratorie 


UCES... 


all the s advantages in | 
extraocular use that BSS provides 
n intraocular surgical use 


h alanced salt irrigating solution 


physiologically balanced — unlike other external irrigating 
solutions EYE-STREAM is a balanced salt solution (cytophilic), oO 
containing the seven principal ionic species found in the flvid 
that bathes internal ocular tissues. 

and it is ready-to-use— anytime and anywhere: office, 
clinic, emergency room, home. Just twist the cap, 

squeeze the plastic dispenser bottle (one hand will do it), 

and EYE-STREAM goes to work. 

assured sterility and stability —the EYE-STREAM solution 

as contained in the bottle is sterile; preservative protects against 
contamination after the bottle has been opened. 


this. versatile ophthalmic irrigating solution 

washes out foreign bodies, mucus secretions, fluorescein, chemicals 
cleans up after goniometry, tonometry, office surgery, 

contact lens fitting and all without irritating delicate ocular tissue 


and for all intraocular surgical use... 
BSS™ (Balanced Salt Solution, Alcon®) 


Available: 1 fluid ounce and 4 fluid ounce sterile plastic dispenser 

bottles. Ingredients: Sodium chloride, potassium chioride, calcium chloride, 
magnesium chloride, sodium citrate, sodium acetate, purified water. 
Preservative: Benzalkonium chloride 0.01%. Directions: Flush eye(s) as 
needed, controlling flow rate by pressure on bottle. Warning: Keep 
container tightly closed. Do not touch dispensing tip to any surface since 
this may contaminate solution. Not for injection 


“Zi Ber ewe] ALCON LABORATORIES, INC. /Fort Worth, Texas 76101 
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Only Griffin lenses were used as bandage 
lenses in this investigation. The Griffin 
lenses are manufactured from a hydrophilic 
plastic called Bionite and differ significantly 
from other hydrophilic lenses. They have 
a very high water content of approxi- 
mately 55% water by weight, and even more 
crucial, they are the only hydrophilic soft 
lenses presently available in a variety of base 
curves and diameters. These lenses are flexi- 
ble, yet rigid enough to form a good optical 
surface and prevent wrinkling. 


THERAPEUTIC CONSIDERATIONS 


In no other ocular condition is the result 
of soft contact lens therapy more dramatic 
than in cases of severe dry eyes or shrinkage 
of the conjunctiva. By the same token, how- 
ever, the management of these patients re- 
quires a careful and dedicated physician, and 
there are many medical problems to be 
managed before the lenses can be worn 
satisfactorily. 

Blepharitis—At one time or another 
chronic blepharitis, often accompanied by 
staphylococcal infection, was a significant 
clinical problem in almost all of our patients 
with severe dry eyes. When this condition 
was not recognized and adequately managed, 
keratoconjunctivitis occasionally developed. 
Lens discomfort was reported and superfi- 
cial punctate keratitis (presumably from 
staphylococcic toxins) was seen in some 
cases. In the majority of these, five-minute 
hexachlorophene (pHisoHex) scrubs of the 
eyelids once or twice a day provided ade- 
quate control. Severe blepharitis was treated 
by using antibiotic drops without preserva- 
tive (usually chloromycetin 0.25%) with the 
lenses. Staphylococcal blepharitis proved one 
of the most common causes of difficulty in 
treating patients with severe keratitis sicca 
and the importance of its management cannot 
be overemphasized. 

Trichiasis and eyelid deformity—Al- 
though soft lenses sometimes make minimal 
degrees of trichiasis more tolerable, we 
found it necessary to eliminate any signifi- 
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cant amount of trichiasis for satisfactory 
lens wear. Recognition of this problem was 
most important, and in 21 cases the condi- 
tion was controlled by frequent plucking of 
the lashes, electrolysis, or, most commonly, 
surgery. 

Similarly, patients with entropion, ectro- 
pion, or lateral tarsorraphy occasionally en- 
countered difficulties in lens wearing. In two 
cases, the lateral tarsorrhaphies were elimi- 
nated by a simple lateral canthomy before 
fitting the lens. 

Symblepharon—The presence of small 
symblepharon in the fornix or periphery of 
the cul-de-sac did not necessarily require 
surgical management. However, in 19 cases 
where symblepharon formation was exten- 
sive or interfered with lens fitting, insertion, 
and removal, it was surgically eliminated. In 
several cases, the eyelid was attached to the 
central cornea and this was easily divided. In 
cases where there were extensive adhesions, 
the adhesion was usually grasped in the 
blades of a small hemostat and crushed. 
Then the crushed area was divided with scis- 
sors. This procedure could be continued 
around the limbus, and as soon as adequate 
room was obtained, an eyelid speculum was 
utilized to put traction on the eyelids to facil- 
itate surgery. In occasional cases where for- 
ceps or hemostat could not be inserted be- 
hind the symblepharon and there was no 
normal conjunctiva behind the adhesion, 
more extensive surgical procedures were 
done. In all cases, the hydrophilic lens was 
inserted as soon as the surgical procedure 
was completed. 

Conjunctivalization of the cornea—Fre- 
quently, a superficial corneal layer was pres- 
ent in patients with severe keratitis sicca and 
essential shrinkage of the conjunctiva. This 
irregular, partially opaque layer contained 
blood vessels and was more common in those 
patients with significant symblepharon for- 
mations. In many cases, this layer of abnor- 
mal tissue was on top of Bowman’s mem- 
brane and could be stripped or scraped aff, 
leaving relatively normal cornea beneath. In 
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some cases, eyes which appeared horribly 
opaque and disfigured had virtually normal 
» corneas after the removal of such layers. In 
_ other cases, however, the cornea was hazy 
oand bloodstained for seven to 10 days after 
_ removal of the layer. In all these cases there 
: was severe iritis, and complete cycloplegia 
= was maintained to prevent discomfort dur- 
-ing the initial postoperative period. The most 
.common pias te for these cases consisted of 
the soft lens, 1% atropine twice a day, topi- 
cal chloromycetin solution, and frequent ap- 
plication of half-normal (0.45%) saline. 
=- (None of the medications used contained 
` preservatives.) In some cases with corneal 
_ clouding and bloodstaining, it was necessary 
to change the lens quite frequently (often 
daily). In these, as in all cases with open ep- 
— ithelial defects, we used only freshly steril- 
ized lenses. 

Corneal clarity could not be adequately 
evaluated for one to two weeks after re- 
moval of the superficial vascularized layer. 
Usually, the cornea continued to clear during 
this time, and in some cases vision continued 
to improve over a period of months, In cases 
where deep corneal opacities interfered with 
vision, lamellar keratoplasties or keratecto- 
_ mies were done, with the lenses inserted im- 
` mediately to protect the eye. Since the eye- 
-lids were often keratinized and irregular, 

-patching alone was generally inadequate and 
the Griffin lens provided a superior type of 
protection. 






LENS MANAGEMENT AND MEDICATION 


Fitting was done by trial, lens testing. 
Since it was often very difficult to determine 
the proper dimensions, the initial lens was 
selected, almost at random, from a plano lens 
inventory. Several days later, as the corneas 
» improved, base curves were determined. 
Lenses were subsequently changed until the 
best visual acuity was obtained. 

In severe sicca cases, wearing time was 24 
„hours a day. Two sets of lenses were given 
-to each patient. Most patients removed and 
exchanged lenses once a week, However, 
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some wore lenses for months at a time, and a 
few patients removed and exchanged them 


daily. 


Use of medication—-In patients with sev- 
ere keratitis sicca who had virtually no tear 
production of their own, normal saline ap- 
peared to concentrate in the eye by surface 
evaporation. Although it could be used, we 
found that half-normal saline (0.45% 
saline) was better tolerated. Since saline is a 
primary wetting agent, it was instilled into 
the eye frequently, especially after the initial 
lens fitting. 

This initial lens wearing period was criti- 
cal. The necessity of frequent saline drops 
(as often as every five to 10 minutes) some- 
times caused the eyelids to become macer- 
ated. In these cases, the patient’s comfort 
could be increased with topical application of 
corticosteroid ointments to the eyelids. 

After initial adjustment to the lens, the 
need for saline diminished. Generally, after 
several weeks of lens wearing, saline therapy 
could be reduced to once an hour even in the 
most severe cases, In most cases, each pa- 
tient selected a regimen which made him 
most comfortable. 

In some severe keratitis sicca patients, 
there was a tendency for the eyelids to stick 
to the lens, causing it to pop out. Although 
this tendency decreased with time, it was ap- 
parent that a lubricant increased lens toler- 
ance and seemed to decrease evaporation of 
fluid. In our experience, Flexol, given ap- 
proximately four times a day, was the most 
satisfactory wetting agent and lubricant. 
When this was not available, we used castor 
ol, which requires no preservative and is not 
easily contaminated, or methylcellulose which 
is easily contaminated. The other commer- 
cially available wetting solutions or artificial 
tears have not proven satisfactory. 

Although antibiotics were an extremely 
valuable adjunct, especially in the care of pa- 


tients with chronic eyelid infection, they 


were not used routinely. 


When corticosteroids were needed, com- ` 


mercial dexamethasone phosphate (Deca- 
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TABLE 1 
SIX CASES OF KERATITIS SICCA TREATED WITH BANDAGE LENSES 
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memepandaan AMIS HAM a guna anne rnin rere teed Hr Hear AE 


sarang 


Wearing Time 


Date Therapy Began* Before Alter (hours Complications of We: 
Therapy Pherapy per day) 
May, 1969 CF 20/200 24 None 
May, 1969 CF 20/100 24 None 
August, 1969 CF 20/40 24 Marginal ulcer 
August, 1969 20/200 20/40 24 Conjunctivitis an 
corneal ulcer 

June, 1970 20/20 20/30 24 None 
June, 1970 20/40 20/40 24 None 


meeen fata tet met He een me retina Se ee ee en a eT ee PNPOT 


* All cases are currently wearing lenses. 


dron 0.1%) diluted one to 20 with sterile sa- 
line was most commonly employed. Cortico- 
steroids, in conjunction with the lens, were 
used most commonly after superficial kera- 
tectomies and operative corneal trauma. Cor- 
ticosteroid therapy was only occasionally ex- 
tended beyond the first week after surgery. 
Similarly, atropine was valuable in relieving 
the discomfort of patients with secondary ir- 
itis. 


RESULTS 


The results in patients with simple kera- 
tonconjunctivitis sicca are summarized in 
Table 1. In most cases lens application pro- 
duced considerable pain relief, corneal clear- 
ing, and cessation of corneal degeneration. 


peta nen A ye eng APL CEB EE I IE ESN EP AM a A AUR SEY fore AI ae aeaee 


The 11 cases of keratitis mixed wit 
progressive symblepharon (Steven: 
son syndrome) are summarized in T 
Lens wearing produced no complicat 
this nonprogressive type of conjuncti 
atrization, and after lysis, symblephai 
not form again. 

Table 3 shows the results of lens v 
among 12 patients with progressive e: 
shrinkage of the conjunctiva (ocular 
phigus). In four of these cases, ad 
reformed within the first six montl 
two of these required two or more 
dures for lysis of the symblepharon 
ever, the redivision of symblepharon 
simple outpatient procedure and ] 
were not disabled. Although most | 


TABLE 2 
ELEVEN CASES OF NONPROGESSIVE CONJUNCTIVAL CICATRIZATION (STEVENS-JOHNSON 
SYNDROME) TREATED WITH BANDAGE LENSES 





Before Therapy 

October, 1969 CF 
April, 1970 20/200 
April, 1970 20/200 
Öctober, 1969 CF 
October, 1970 CF 
July, 1970 20/80 
July, 1970 CF 
February, 1970 20/100 
February, 1970 20/80 
May, 1970 20/200 
May, 1970 20/200 


tA med Att aeae 


* All cases are currently wearing lenses. 


Wearing Time 





SEER (hours Complic: 
After Therapy per day) 

20/400 24 Non 
20/30 24 Non 
20/100 24 Non 
20/40 24 Non 
20/100 24 Non 
20/60 24 Non 

CF 24 Non 
20/40 24 Non 
20/20 24 Non 
20/50 12 Non 
20/50 12 Non 
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TABLE 3 


TWELVE CASES OF PROGESSIVE CONJUNCTIVAL CICATRIZATION (OCULAR PEMPHIGUS) 
TREATED WITH BANDAGE LENSES 





Ad rte RN A Apt A RAE RAR A nD RMT RMR NN 


Wearing Time 















Date Therapy Began* merenrannan (Hoars per Complications 
Before Therapy After Therapy day) 
\ugust, 1968 20/200 20/20 16 Conjunctivitis 
: (one episode) 
= bruary, 1969. CF 20/100 16 None 
~~ January, 1970 | CF 20/20 24 Symblepharon 
January, 1970 CF 20/100 24 Symblepharon 
March, 1970 LP 20/200 24 Symblepharon 
March, 1970 LP 20/400 24 Symblepharon 
June, 1970 LP 20/200 24 None 
June, 1970 CF 20/200 24 None 
May, 1970 20/200 20/50 24 None 
May, 1970 20/200 20/50 24 None 
April, 1970 CF 20/100 16 None 
oo, April, 1970 HM 20/100 16 None 





ae All cases are currently wearing lenses. 


` wai not restored to good reading vision, all 
obtained functional vision and apparent halt- 
ing of the disease process. The lack of good 
hygiene precipitated keratoconjunctivitis in 
two patients with Sjögren’s syndrome, but 
their eyes healed uneventfully. 


DISCUSSION 


-Our experience in utilizing hydrophilic 

lenses as protective corneal bandages in pa- 
tients with severe drying syndromes has 
: exceedingly gratifying. Considering the 
© horrible pretreatment state of these eyes, 
complications have been minimal. Bandage 
lens therapy has provided restoration of 
comfort and some vision. Moreover, it halted 
the progression of corneal degeneration. 

It is clear, however, that management of 
these patients requires the attention of a de- 
voted and careful physician. With proper 
medical care and soft lens therapy, even 
blind patients with cases of progressive con- 
junctival cicatrization (ocular pemphigus) 
may regain functional vision. Furthermore, 





arene uraeererrenhHirinetrineeettiretntel enaa a anaana pana FRAN AAR RLY thse 


treet imanen nama un i Hr tte net rte ye ATH AR RANA 


in severe cases where the disease process has 
destroyed the cornea, clinicians may now 
perform lamellar keratoplasties or other sur- 
gical procedures and utilize the hydrophilic 
lenses to protect the grafts. 

Although the medical use of bandage 
lenses in patients with drying syndromes 
does require considerable attention and care, 
it offers hope for preventing blindness and 
restoring vision in patients for whom there 
is no other adequate therapy. 


SUMMARY 


The use of Griffin hydrophilic contact 
lenses as corneal bandages in the treatment 
of keratitis sicca, progressive conjunctival 
cicatrization (ocular pemphigus), and non- 
progressive ocular cicatrization (Stevens- 
Jobnson syndrome), is described. The me- 
ticulous care required in the selection and 
management of these patients, and some 
common problems are discussed. The gratify- 
ing results of 29 cases treated with Griffin 
lens therapy are reported. 








KERATOMYCOSIS DUE TO ALLESCHERIA BOYDI 


Jesse M. Levirr, M.D., anp Jacok Gotpstrein, M.D. 


Brooklyn, New York 


This is the fifth case reported in the litera- 
ture in which the fungus Allescheria boydii 
(Monosporium apiospermum) caused a cor- 
neal infection, 


CASE REPORT 


A 40-year-old man stated that something had 
flown into his left eye three days before, when he 
was repairing a heating unit in a basement, A for- 
eign body was removed from the central cornea. A 
crater-like staining ulcer developed and enlarged 
slowly during treatment with 30% sodium sulamyd, 
dexamethasone (Neodecadron), and 1% atropine 
sulphate solutions. Both conjunctival smears and 
cultures and corneal scrapings of the ulcer were 
negative. No multinucleated epithelial cells were 
found in the corneal scrapings. On the 10th day the 
patient was referred to the Corneal Clinic, where 
Dr. A. B. Rizzuti found definite hypesthesia of the 
cornea, suggesting herpetic infection. Dexametha- 
sone was discontinued that day. At the end of the 
third week the uleer seemed to be healing. During 
the fifth week hypopyen was first noticed, along 
with a dense white infiltration at the site of the ul- 
cer. Fungal etiology was now suspected, but again 
cultures of corneal scrapings were reported as neg- 
ative. The eye became severely injected and the 
whitish infiltration slowly spread to encompass the 
entire cornea (Fig. 1). It was not until a corneal 
scraping was made at a time when the central cor- 
nea was very thin and actually perforated, with 
oozing of aqueous, that a smear showed saprophytic 
fungi which, after two weeks’ growth, were re- 
ported tentatively as Allescheria boydii. This identi- 
fication was later confirmed by Dr. Max Littman at 
the Mycotic Disease Laboratory of the Brooklyn 
Veterans Administration Hospital, as well as at the 
Mvycotic Disease Laboratory of the Board of 
Health of the City of New York. By the end of the 
ninth week the entire cornea looked like a yellow- 
foreign protein therapy; the oral administration of 
sulfadiazine, 1 g every six hours, tetracycline, 1 g 
every six hours, nystatin tablets, 500,000 units 
three times a day; and hourly instillations of solu- 
tions of 30% sodium sulamyd, amphotericin B, 2 
mg/ml, and nystatin, 50,000 units per ml, as well as 
1% atropine sulphate and 10% phenylephrine (Neo- 
synephrine) solutions three times daily, In addition, 
Gelfoam, cut to the shape of the cornea and satu- 
rated with amphotericin B solution, was placed di- 
rectly on the cornea and the eve was patched for an 

From the Brookivn 
Brooklyn, New York. 

Reprint requests to Jesse M. Levitt, M.D., 315 
Ocean Avenue, Brooklyn, New York 11226. 


Eve and Ear Hospital, 





Fig. 1 (Levitt and Goldstein}. Two months after 
onset, showing severely inflamed left eye with spread- 
ing, patchy, whitish corneal infiltration and central 
descemetocele. 


hour three times daily. The intravenous administra- 
tion of amphotericin B was considered, but rejected 
because of the inherent dangers of its use. About 
the 12th week, the peripheral cornea started to clear 
and become vascularized, and the inflammation 
slowly abated, leaving a dense, central, adherent 
leukoma and an irregular, shallow anterior chamber 
(Fig. 2). Two months later the eye became painful 
from glaucoma, which was not controlled by aceta- 
zolomide (Diamox). Subsequently, surgery consist- 
ing of synechiectomy, iridectomy, and lens extrac- 
tion, and at a later date posterior sclerotomy, en- 
abled the patient to retain a painless, blind eye. 


DISCUSSION 


Allescheria boydii, also known as Monos- 
porium apiospermum from its imperfect 
state, is a saprophytic soil fungus that is a 
well-known pathogen of man with world- 
wide occurrence. In this country it is the 
commonest cause of maduromycosis (myce- 
toma, madura foot), a chronic disease ini- 
tiated by minor trauma and usually affecting 
the feet (less often the hands or other parts 
of the body). It is characterized by the devel- 
opment of tumefactions (mycetoma) and 
draining sinuses of skin, subcutaneous tis- 
sue, and bone. Cases have been reported in 
which this fungus caused infections of the 
lungs, meninges, prostate gland, and ear 
(otomycosis). Only five case reports of ocu- 
lar involvement have appeared in the litera- 
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0 Fig. 2 (Levitt and Goldstein}. Four months after 
_ onset, showing healing phase after perforation of 
© globe, with clearing of peripheral cornea and dense 
adherent leukoma. 


ture, four affecting the cornea,* and more 
recently, one affecting the conjunctiva.’ In 
addition, Zimmerman® reported that from a 
survey of 57 cases of keratomycosis in 
which pathologic specimens were examined, 
in two of the nine in which fungi were iso- 
lated and identified, the fungus was Al- 
lescheria boydii. 

In the present case, it is possible that the 
mycotic infection followed an initial herpes 
simplex infection. The early use of dexa- 
methasone may well have prepared the 
ground for fungus growth. 
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SUMMARY 
A fifth case of keratomycosis due to Al- 
lescheria boydii is reported. The clinical pic- 
ture conformed to the usual sequence in deep 
fungal infection of the cornea: minor 
trauma, low-grade, spreading corneal ulcer 
which seems finally to be healing, only to be 
followed by severe inflammation with hypo- 
pyon, corneal infiltration, and perforation. 
Identification of exact fungus was difficult 
and treatment with the available drugs unsat- 

isfactory. 
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FOLLOW-UP STUDY OF PRESUMED HISTOPLASMIC CHOROIDITIS 


T. F. Scutarcer, Jr, M.D., anp Janet C. Werer, Px.D. 


Indianapolis, Indiana 


The diagnosis of presumed histoplasmic 
choroiditis is a clinical one and should be 
based on the ocular findings of clear media, 
typical changes around the optic nerve,’ and 
the characteristic disseminated atrophic 
areas. These spots are yellow, moderately 
soft, randomly scattered, and usually non- 
pigmented. Although pigment is usually 
missing in the pigment epithelium, the cho- 
roidal vessels are seldom seen, and the white 
of the sclera is not vistble. Most of these 
atrophic areas are from 0.1 and 0.5 disk di- 
ameters in size. The diagnosis should not be 
made on the basis of the macular lesion seen, 
since other diseases can produce similar 
changes. One should have confirmation of 
past infection by histoplasmosis. The best 
test for this purpose is the histoplasmin skin 
test, but unfortunately for the ophthalmolo- 
gist it is falsely negative in about 11% of 
those cases with the typical clinical picture 
of presumed histoplasmic choroiditis.?, The 
term ‘‘macular involvement” is used to refer 
to symptomatic macular involvement and not 
to asymptomatic atrophic spots. 

The purpose of this study was to gain 
knowledge for improved prognosis. 

Although one of us (TFS) has seen about 
500 cases of presumed histoplasmic choroidi- 
tis, this chart study was restricted to an anal- 
ysis of the first 155 patients seen to allow a 
follow-up period of at least four years. The 
total number of eves involved was 213. 
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TABLE 1 


SEX INCIDENCE OF PRESUMED 
HISTOPLASMIC CHOROIDITIS 
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Both Maculas ` 





One Macula 


Involved Involved 
Male 56.70% 74.14% 
romae 43.30% 25.86% 
Total no. 
cases 97 58 
RESULTS 


Sex——Both maculas were involved in men 
more frequently (p < 0.02) than in women 
(Table 1), but there was no statistically sig- 
nificant preponderance of men when only 
one macula was involved. 

Age—Attacks of presumed histoplasmic 
choroiditis involving the macula in the first 
eye occur principally in the second, third, 
and fourth decades of life (Fig. 1). Recur- 
rences were seen to occur in a somewhat 
similar pattern, Presumed histoplasmic cho- 
roiditis is rare after the age of 65 years. 


60 
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AGE ONSET FIRST EYE (Decades) 


Fig. 1 (Schlaegel and Weber). Age incidence of 
the first attack in the first macula of patients with 
histoplasmic choroiditis. 
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TABLE 2 


FINAL VISUAL ACUITY IN MACULAS AFFLICTED 
WITH PRESUMED HISTOPLASMIC CHOROIDITIS 
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20/30 or 20/40 to 20/200 or No. 
Better 20/100 Worse Eyes 
24.41% 30.52% 


45 07% 213 


Right or left eye-—The apparent greater 
„frequency of involvement of right eyes (86) 
“over left (69) was not significant. 

Final vision——-Almost half of our patients 
became legally blind in the involved eye (Ta- 
ble 2), so presumed histoplasmic choroiditis 
must be taken seriously. 

Season-—There was no season in which 


the onset of the attack in either the first or 


second eye predominated (Table 3). This 










“contradicts an earlier report? of ours on a 


ialler number of cases. 
RELATIONSHIP oF ASBURY GRADE TO FOUR 
CLINICAL PARAMETERS 

We have graded our patients according to 
the suggestion of Asbury’ from 0 to 4+ de- 
pending on how plentiful these changes are. 
Significantly (p < 0.001) more than half of 
our patients had an Asbury grade of 3 or 4 
(Table 4). 
Involvement of one or both eyes—A\l- 
gh patients with involvement of both 
ilas appeared to fall more commonly 





into” Asbury class 3 or 4 than those with in- 


~ volvement in one macula, the difference be- 
tween the two groups was not statistically 
significant. 

Final visual acuity--A more severe dis- 
seminated involvement (higher Asbury 
grade) did not indicate a more severe visual 


loss (Table 5). 
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TABLE 4 
RELATIONSHIP OF ASBURY GRADE WITH 
NUMBER OF EYES INVOLVED 

No. Eyes o Asbury ee as No 

Involved and? 3 and 4 Cases 
One 25.76% 74.24% 66 
Two 13.16% 86.74%, 38 
Total cases 21.18% 78.85%, 104 


TABLE 5 
RELATIONSHIP OF FINAL VISUAL ACUITY TO 
ASBURY GRADE 


AACA ACS RARE IN AMARA EAL HAE 


Asbury aaa Total 
Grade 20/30 20/40 20/200 Coe 
or to or 
Better 20/100 Worse 
1 and 2 33.33% 33.33% 33.33% 27 
3 and 4 29, 56%, 29, 56% 40.879, 115 
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Age—-There were significantly more pa- 
tients over the age of 30 years who had a 
higher Asbury grade compared to those under 
the age of 30 (p < 0.02) (Table 6). We do 
not know whether this means that the number 
of lesions in the eyes increased with time 
(which has been observed‘) or that these dis- 
seminated lesions in some way predispose the 
patient over 30 years of age to macular in- 
volvement. 

Skin test response-—-A patient with a 
higher Asbury grade does not tend to have a 
stronger skin test reponse (Table 7). 

Final vision in patients with hemorrhagic 
circumpapillary histoplasmic choroiditis— 


About one-half of the patients (9 out of 19) 


with hemorrhagic circumpapillary choroidi- 


TABLE 3 
SEASONAL ONSET OF PRESUMED HISTOPLASMIC CHOROIDITIS 


Spring Summer 
(March— (lune- 
May) August) 
First eye 23.08% 23.93% 
21.57% 31.37% 


Second eye 


AREAL NLA ARAL RUA RELEASING e ere a RCH Pe a a an LA hy 


ARIANA terete SANA TTA RAT ALTE NTR te A HEAR AARP LYRE NAC E em ana Ainaa aiaia an, 
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Fall | Winter Total N 
(September— (December- ed 
November) February} rane 
28.20% 24,799, 117 
17.65% 29.41% Si 
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TABLE 6 


RELATIONSHIP OF AGE OF ONSET TO 
ASBURY GRADE 
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Age at Onset (in years) 


Asbury 
Grade 40 and 
0-19 20-29 30-39 Over 
i and 2 40.00% 40.00% 11.80% 11.80% 
3 and 4 60.00% 60.00% 88.20% 88.20% 
No. cases 5 30 34 34 
TABLE 7 


RELATIONSHIP OF SKIN TEST RESPONSE AND 
ASBURY GRADE 





© Cases Positive At Each 











Asbu ry Histoplasmin Strength Total 
Grade ———— 
1/10,000 1/1000 1/100 
i and 2 4,76 71.43 23.81 2i 
3 and 4 8.22 57.53 34.75 73 
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tis ended up legally blind (Table 8). This was 
very similar to what happened to patients 
with lesions originating in the macula, there 
being no significant difference between the 
two. 

Site of recurrences—Out of 155 patients, 
58.71% had only one macula involved and no 
recurrences ; 30.97% had involvement in one 
eye, followed by involvement of the other 
macula (Table 9). We estimate that in the 
population at large there is about one chance 
in 10 of the second macula becoming in- 
volved. We attribute our higher incidence 
(31%) to the fact that many of the more 
severe cases are referred to us. 

Interval between attacks—-As previously 
reported,” the interval between attacks may 
vary widely (range: one month to 12 years 
in our present series) with a mean interval 
of 4.8 years (Table 10). In this restricted se- 
ries, the number or patients observed to have 
a second recurrence was small (8 cases). 
The minimum interval between the second 
and third attacks was 1.2 years; the maxi- 
mum, four years; and the mean, two years. 
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TABLE 8 


RELATIONSHIP OF FINAL VISUAL ACUITY TO 
PRESENCE OF HEMORRHAGIC CIRCUMPAPILLARY 
CHOROIDITIS AS COMPARED TO DIRECT 
MACULAR INVOLVEMENT 


RRM RRR Ft ec AA ert te e 


Final Visual Acuity 


20/30 20/40 20/200 No. 
or 20/100 or Cases 

Better Worse 

(in %) Gn %) Gn %) 
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Hemorrhagic 


circumpapillary 

choroiditis 36.84% 15.79% 47.37% 19 
Macular 

lesion 22.80% 32.12% 45.08% 193 
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TABLE 9 


TYPES OF MACULAR INVOLVEMENT IN PRESUMED 
HISTOPLASMIC CHOROIDITIS 
No. % 


rs Diseas i 
Course of Disease Cases Involved 





amapan. 


Only one macula involved, no 





more attacks 91 58.71 
One macula, then other macula 

involved 48 30.97 
One macula, involved, recurrence 

in same eye 6 3.87 
Both eyes involved, recurrence 

in one or both eyes 


10 6.45 
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TABLE 10 
AGE AND TIME ELAPSING BEFORE SECOND 
AND THIRD ATTACKS 





Average 
No Interval No, 
Age at Cases Between Cases 
First Attack With First and With 
{in years) Second Second Third 
Attack Attack Attack 
(in years) 
25 or under 8 5.85 1 
26-30 15 5.76 1 
31-35 14 2.83 4 
36-40 7 4.67 2 
41-45 10 4.68 — 
46 and over 4 6.75 mo 
Total 58 
Average time 
lapse 4.82 
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SUMMARY 


Although histoplasmic choroiditis is 
equally frequent in men and women, men 


= have their second macula involved more fre- 
- quently. Attacks of presumed histoplasmic 


__ choroiditis occur principally in the second, 
third, and fourth decades and cease to occur 
age of 65. About half of our pa- 
came blind i in the involved eye. The 
_ number of the typical disseminated atrophic 
-areas i is greater after the age of 30 years. It 
-is estimated that in an unselected population 
about 10% suffer from involvement of the 
second macula. In this early series, 31% of 
= our patients had damage to their second mac- 
ulas, but this figure is probably high since 
em cases are often referred. The inter- 
etween first and second attacks varies 
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widely (one month to 12 years in this series ) 
with a mean interval of 4.8 years. The mean 
interval between second and third attacks 
was two years. 
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OPHTHALMIC MINIATURE 


Yet what the best is take the worst to be. 
If eyes, corrupt by over-partial looks, 
Be anchor’d in the bay where all men ride, 
Why of eyes’ falsehood hast thou forged hooks, 
Whereto the judgment of my heart is tied? 
Why should my heart think that a several plot 
Which my heart knows the wide world’s common place? 
Or mine eyes, seeing this, say this is not, 
To put fair truth upon so foula face? 
In things right true my heart and eyes have err’d, 
And to this false plague are they now transferr’d. 


Shakespeare's Sonnets. Edward Bliss Reed (ed.) 
New Haven, Yale University Press, 1923, p. 69. 





THE ULTRASTRUCTURE OF DRUSEN 
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Drusen of Bruch’s membrane were first 
fully described by Donders* in 1854. Since 
then numerous theories have evolved con- 
cerning the origin of these structures; how- 
ever, only three theories have survived the 
passage of time. Donders believed the pig- 
ment epithelium to be directly converted into 
drusen material and on this basis postulated 
the transformation theory. Miiller? proposed 
a deposition theory whereby the drusen were 
considered deposits secreted by an otherwise 
intact pigment epithelium. Friedman, Smith, 
and Kuwabara’ noted a close association be- 
tween the choroidal collecting venules and 
drusen. These workers advocated a vascular 
theory of drusen formation, which suggested 
that the drusen material originated from 
constituents of the blood. They also hypothe- 
sized that the drusen substance might be the 
result of abnormal elimination of waste 
products by the pigment epithelial cell. 

In recent years, drusen have been consid- 
ered to represent one form of retinal pig- 
ment epithelial degeneration and have been 
grouped with other retinal pigment epithe- 
lial disturbances such as fundus flavimacula- 
tus under the collective name of “flecked ret- 
ina syndrome.” The purpose of this study 
was to investigate the ultrastructural and 
histochemical characteristics of drusen, with 
particular reference to their formation and 
relationship to the adjacent retinal pigment 
epithelium and retinal photoreceptors. 


MATERIALS AND METHODS 


In this investigation, we studied the eyes 
removed from five patients with intraocular 
neoplasms ; in each eye, drusen had been ob- 
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USPHS-NIH Grants EY-00523 and FR-55. 
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Research Laboratories, University of Chicago, 950 
East 59th Street, Chicago, Hinois 60637. 


served clinically at sites distant from the tu- 
mor. The globes were opened at the operat- 
ing table immediately after enucleation and 
immersed into 2% glutaraldehyde in 0.2M 
phosphate buffer, pH 7.0 After 15 hours’ 
fixation, the tissues were rinsed in several 
changes of 0.2 M phosphate buffer, pH 
7.0, and were postfixed in Sorrenson’s 2% 
osmium tetroxide solution, pH 7.2 for 
one hour at 4°C. The tissues were de- 
hydrated through a series of graded alcohol 
solutions and embedded in Luft’s epon 812. 
Ultrathin sections were cut with an LKB 
4800 microtome, using both glass and dia- 
mond knives. Uranyl acetate and Reynolds’ 
lead citrate‘ were used for straining the ma- 
jority of the sections. Some sections were 
stained by Rambourg’s periodic-chromic 
acid-silver technique.’ Acid phosphatase re- 
action was elicited according to Novikoff, 
Albala, and Biempica’s* modification of 
the Gomori technique.’ Aryl sulfatase reac- 
tion was carried out according to Hopsu- 
Havu, Arstila, Helminen, Kalimo, and Glen- 
ner.® 
OBSERVATIONS 


We have observed progressive alterations 
in the pigment epithelial cells as drusen de- 
veloped. The early changes were subtle and 
essentially limited to the pigment granules 
which were scattered throughout the cyto- 
plasm of the involved pigment epithelial cell 
(Fig. 1-A). This was in contrast to the po- 
sition of the pigment granules of the normal 
pigment epithelial cells which were largely 
confined to the inner two-thirds of the cyto- 
plasm (Fig. 1-B). The mitochondria of the 
involved pigment epithelial cells showed 
marked degenerative changes in early drusen 
formation while in some adjacent areas simi- 
lar organelles usually were in a good state of 
preservation (Fig. 2). 

Oval to circular, single membrane bouid 
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Fig. 1 (Farkas, Sylvester, and Archer). Left: 
Retinal pigment epithelium (PE) showing dispersion 
of pigment granules throughout the cell. N—-nucleus, 
BrM—Bruch’s membrane (uranyl acetate and lead, 
* 9950). Right: Normal retinal pigment epithelium 
(PE) demonstrating distribution of pigment gran- 
ules in the inner two-thirds of the cell. N—nucleus, 
BrM-—Bruch’s membrane (uranyl acetate and lead, 
9950), 


organelles containing a homogeneous matrix 
were numerous in the affected cells (Fig. 3). 
These structures were identified as lyso- 
somes on account of the morphologic ap- 
pearance, acid phosphatase (Fig. 4-A) and 
aryl sulfatase activity (Fig. 4-B). Some 
of these organelles fused with degenerating 
mitochondria forming enlarged cytoplasmic 
bodies identified as cytolysosomes (Fig. 5). 
A homogeneous, fibrillar material was pres- 
ent within the cytoplasm and in the distended 
plasma membrane infoldings of the involved 
pigment epithelial cells (Figs. 6 and 7). Sim- 
ilar material interrupted and obscurred the 
fibers of the inner collagenous zone of 
Bruch’s membrane (Fig. 7). Numerous, sm- 
gle membrane bound vesicles were embedded 
in this material in the inner collagenous zone 
(Fig. 8). In this area within the drusen sub- 
stance wide spaced, abnormal collagen could 
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also be found (Fig. 9, inset). In some areas, 
discontinuity in the elastic layer of Bruch’s 
membrane permitted the drusen material to 
extend between the choriocapillaries into the 
deeper layers of the choroid (Fig. 9). 

As drusen material accumulated in the in- 
ner collagenous zone, it elevated the degener- 
ating pigment epithelial cells, These cells 
were eventually incorporated into the devel- 
oping drusen (Fig. 10). There was an abun- 
dance of photoreceptor remnants present in 
the degenerating pigment epithelial cells 
(Figs. 9 and 11). The accumulation of large 
amounts of material caused displacement 
and eventual destruction of the photorecep- 
tors overlying the drusen (Fig. 10). 


DISCUSSION 


In this study we have observed that degen- 
erating retinal pigment epithelial cells pro- 
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Fig. 2 (Farkas, Sylvester, and Archer). Pigment epithelium in early drusen formation, comparison of 
normal to abnormal mitochondria (MI), B—basement membrane of the retinal pigment epithelium (acid 
phosphatase, uranyl acetate and lead, xX 22,650). 


duced and were eventually converted intoa ings of the pigment epithelial cell and finally 
homogeneous amorphous material. This sub- filled the inner collagenous zone of Bruch’s 
stance initially accumulated intracellularly membrane. These observations are in accord 


and between the plasma membrane infold- with Lerche’s finding.®!®° These findings 
5 





ig. 3 (Farkas, Sylvester, and Archer). Lysosomes (L) observed in the degenerate pigment epithelial 
cell, B-—basement membrane of the retinal pigment epithelium (uranyl acetate and lead, X 22,650). 
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Fig. 4 (Farkas, Sylvester, and Archer). Top: Acid phosphatase reactive Ivsosome (1) in the inner 
collagenous layer of Bruch’s membrane (BrM). B—-basement membrane of the retinal pigment epithelium, 
EL—elastic lamina (acid phosphatase, uranyl acetate and lead, 35,590). Bottom: Aryl sulfatase reactive 
lysosomes (L) in the inner collagenous layer (IC) of Bruch’s membrane. PE-—retinal pigment epithelium, 
EL—elastic lamina (aryl sulfatase, uranyl acetate and lead, X 35,590). 
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Fig. 5 (Farkas, Sylvester, and Archer). Cytolysosomes (CyL) and lysosomes (L) in the retinal pigment 


support both the deposition and transforma- 
tion theories of drusen formation and concur 
with Hogan’s observation” that drusen ma- 
terial accumulates within the retinal pigment 
epithelial cell and in the region of Bruch’s 
membrane.” 

In none of the sections examined was 
there any evidence to support the suggestion 
of Friedman and associates? that drusen sub- 
stance originated from the choriocapillaries. 
In fact, all our findings were to the contrary. 
In early stages of drusen formation the cho- 


Fig. 6 (Farkas, Sylvester, and 
Archer). Finally filamentous, homo- 
geneous material (F) in the plasma 
membrane infoldings and also in the 
retinal pigment epithelial cell (PE). 
B—basement membrane, BrM— 
Bruch’s membrane, L—lysosome 
(uranyl acetate and lead, « 15,360). 


riocapillaris layer was uniformly free from 
drusen material. Even in later phases of dru- 
sen formation, large accumulations of this 
substance were contained by the elastic lam- 
ina of Bruch’s membrane which prevented 
passage of this material into the outer collag- 
enous zone of Bruch’s membrane and the 
choriocapillaris layer. Thus, these observa- 
tions indicated that the site of drusen forma- 
tion was on the pigment epithelial side of 
Bruch’s membrane. Where fragmentation of 
the elastic layer had occurred, drusenoid ma- 








& 
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Fig. 7 (Farkas, Sylvester, and Archer). Homogeneous, amorphous material (F) in the cell and in the 
mner collagenous (IC) layer of Bruch’s membrane, obscuring and interrupting the collagen fibers. PE— 


choriocapillary (uranyl acetate and lead, x< 15,360). 


terial was noted to pass through the dehis- 
cences and accumulated in the choriocapil- 
laris and large vessel layers of the choroid. 
The presence of a large number of single 
membrane bound organelles, both within the 
retinal pigment epithelial cells and through- 
out the large mounds of drusen material, was 
one of the most significant observations of 


this study. These structures were identified 
histochemically and morphologically as lyso- 
somes. In the opinion of Straus,” and of 
Cohn and Hirsch,** lysosomes represent pri- 
mary vacuoles which have acquired hydro- 
lytic enzymes from the Golgi apparatus. It is 
believed that these hydrolytic enzymes are 
prevented from digesting the cell by their 
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tig, 8 (Farkas, Sylvester, and Archer), Lysosomes (L) in the inner collagenous layer of Bruch’ 
brane. PE—pigment epithelial side, EL—-elastic lamina (aryl sulfatase, uranyl acetate and lead, «15, 





“ig. 9 (Farkas, Sylvester, and Archer), Drusen material (DR) in the inner collagenous layer of Bruch’s 
membrane can be seen passing through discontinuities (arrows) in the elastic lamina (EL) into the outer 
collagenous layer. Retinal photoreceptor remnants (PR) in the pigment epithelial cells were numerous 
(uranyl acetate and lead, *x9880). Inset: Wides-spaced collagen (C) in the inner collagenous layer of 
Bruch’s membrane. (a) periodicity of 60 nm, (b) periodicity of 50 nm, (c) periodicity of 100 nm. PE—pig- 
ment epithelial side, BrM-—Bruch’s membrane (uranyl acetate and lead, x 37,750). 


š 
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Fig. 10 (Farkas, Sylvester, and Archer). A large drusen (DR) below three smaller drusen (DR) into 
which the retinal pigment epithelial cells are incorporated. The overlying photoreceptors show degenera- 
tion (PR). PE—retinal pigment epithelial cells, BrM—Bruch’s membrane (uranyl acetate and lead, 
original magnification « 6590}, 


single, glycoprotein membrane. We suggest 
that adverse conditions which exist with dru- 
sen formation, initiate a release of hydrolytic 
enzymes from the lysosomes. The marked 
mitochondrial degeneration, which is a char- 
acteristic feature of drusen formation, can 
be attributed to the activity of these liberated 
enzymes, 

It is our contention that drusen formation 
is a pathologic autolysis of the retinal pig- 
ment epithelium, and that drusen are con- 
glomerates of denatured mitochondria, cyto- 
plasmic debris, pigment granules, photore- 
ceptor remnants, and residual bodies which 


have been extruded from the degenerating 
pigment epithelial cells into Bruch’s mem- 
brane. 

The factor or factors triggering the break- 
down of lysosomes, and hence stimulating 
these changes, are not known. Aging, irrita- 
tion, and genetic factors appear to have a 
role in this process. 

In view of our findings, further studies of 
the role of lysosomal breakdown in degener- 
ative disorders of the retinal pigment epithe- 
lium should be undertaken, together with in- 
vestigations of the mechanism controlling Iy- 
sosomal activity. 
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Fig, 11 (Farkas, Sylvester, and Archer). Retinal photoreceptor remnants (PR) in the degenerating pig- 
ment epithelial cell and discontinuities in the elastic layer (arrows) can be seen. B—retinal pigment epi- 
thelial basement membrane (uranyl acetate and lead, x 9580). 


SUMMARY 

Ultrastructural and histochemical charac- 
teristics of drusen were studied with refer- 
ence to their formation and relationship to 
the adjacent retinal pigment epithelium and 
retinal photoreceptors. It was found that the 
degenerating retinal pigment epithelial cell 
converted into an amorphous material which 
eventually filled the inner collagenous zone 


of Bruch’s membrane, forming drusen. Dis- 
continuities in the elastic layer of Bruch’s 
membrane permitted accumulation of drusen 
material within the inner choroid. 

Large number of lysosomes, identified 
morphologically and histochemically, were 
present in the degenerating pigment epithe- 
lal cells and drusen material. 

It is suggested that drusen formation is 
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due to uncontrolled activity of lysosomal en- 
zymes causing cytolysis of the retinal pig- 
- ment epithelium. 


REFERENCES 


1L Donders, F. C.: Beitrage zur pathologischen 
Anatomie des Auges. Arch. Ophth. 1:106, 1854. 

2. Miller, H.: Untersuchungen über die Gla- 

shaute des Auges, insbesondere die Glaslamelle der 
_ Choroidea und ihre semlen Veranderungen. Arch. 
= Ophth. 2:1, 1856. 
EN Friedman, E., Smith, T., 
Senile. choroidal vascular 
Arch, Ophth. 69:114, 1963. 
.. 4, Reynolds, E. S.: The use of lead citrate as an 
-electron dense stain in electron microscopy. J. Cell 
Biol. 17 :208, 1963. 
Lae Rambourg, A.: An improved silver methena- 
-mine technique for the detection of periodie acid-re- 
o active complex carbohydrates with the electron mi- 
" Proscope. J. Histochem. Cytochem. 15:409, 1967. 
=< 6. Novikoff, A. B., Albala, A., and Biempica, Te 
Ultrastructural and cytochemical observations on 3- 
-- 16 and Harding-Passey mouse melanomas. The ori- 
of premelanosomes and compound melanosomes. 
<J- Histochem. Cytochem. 16:299, 1968. 

7. Gomori, G.: Microscopic histochemistry, prin- 







and Kuwabara, T.: 
patterns and = drusen. 








THE ULTRASTRUCTURE OF DRUSEN 


1205 


ciples and practice. Chicago, [linois, University of 
Chicago Press, 1952, p. 189. 

8. Hopsu-Havu, V. K. Arstila, A. U., Helminen, 
H. G, Kalimo, H. O, ‘and Glenner, C G.: Im- 
provements in the method for the electron micro- 
scopic localization of aryl sulfatase activity, Histo- 
chemie 8:54, 1967. 


9. Lerche, W.: Electron microscopie observations ano 
on Bruch’s membrane of the human eye. Ber > 


Deutsch. Ophth. Ges, 65:384, 1963. 


10. Lerche, W.: Electron microscopic studies on e 


age related changes in Bruch’s membrane m man, 
Anat. Gesell. Verh. 60:123, 1964. 

11. Hogan, M. J.: Bruch’ s membrane and disease 
of the macula, Role of elastic tissue and collagen. 
Tr. Ophth. Soc. U.K, 87:113, 1967. 

12. Spencer, W. H.: Pathogenesis of macular de- 
generation, Tr. Am. Acad. Ophth. Otolaryng. 69: 
662, 1965. 

13. Straus, W.: Colorimetric analysis with N,N- 
dimethyl-p-phenylenediamine of the uptake of intra- 
veniously injected horseradish peroxidase by various 
tissues of the rat. J. Biophys. Biochem. Cytol. 4: 
541, 1958. 

14. Cohn, Z. A., and Hirsch, J. G.: The isolation 
and properties of the specific cytoplasmic granules 
of rabbit polymorphonuclear leukocytes. J. Exp. 
Med. 112 :983, 1960. 


OPHTHALMIC MINIATURE 


Much more modern than the birth of the intellect was that of the color 
sense. We have the authority of Max Mueller (The Science of Thought, 
New York, Scribner, 1887, vol. 1, p. 299) for the statement that: “It is 
well known that the distinction of color is of late date; that Xenophanes 
knew of three colors of the rainbow only—purple, red, and yellow; that 
even Aristotle spoke of the tricolored rainbow; and that Democritus 
knew of no more than four colors—black, white, red and yellow.” 

Richard Maurice Bucke, M.D., in Cosmic Consciousness. Paperback 

edition, New York, Dutton, 1969 (1st edition, Iness & Sons, 1901). 
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Drusen associated with Bruch’s membrane 
were first identified and demonstrated by 
Wed! in 1854. A year later, Donders? fully 
documented the clinical and histologic fea- 
tures of these structures and referred to 
them as hyalin excrescences. Hyalin, how- 
ever, is a collective noun; the adjective, hya- 
line, is used to describe many substances of 
differing composition. 

It was the purpose of this study to learn 
the chemical nature of drusen, using histo- 
chemical techniques. 


MATERIALS AND METHODS 


The eyes of four patients with malignant 
melanomas of the choroid and diffuse drusen 
were used in this study. The drusen de- 
scribed in this report were noted clinically at 
sites distant from the tumor and in otherwise 
healthy retina. The full clinical findings and 
retinal function studies are reported else- 
where? The globes were opened at the oper- 
ating room table. Sections were reserved for 
frozen tissue studies and the remainder was 
immersed in 2% glutaraldehyde in 0.2M 
phosphate buffer pH 7.0. The tissues were 
processed and embedded in paraffin. Sections 
(8p) were prepared and stained with the 
following stains: hematoxylin-eosin; peri- 
odie acid-Schiff (PAS); Rinehart and 
Abtl-Haj colloidal iron; alcian blue at pH 
2.5 and pH 1.0; alcian blue pH 2.5-safranin 
pH 1.0; alcian blue pH 2.5-aldehyde 
fuchsin; alcian blue pH 2.5-PAS-phenylhy- 
drazine; azure A at pH 0.5 and pH 5.0; 
Congo red (Bennhold’s); Gomori, Wilder 
reticulum stains; ninhydrin-Schiff; luxol 
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fast blue; oil red 0; Sudan black; Feulgen 
reaction for DNA: Masson's trichrome 
stain; Masson-Fontana silver impregnation ; 
van Gieson and mucicarmine stains.*? 

To further the identification of the drusen 
material enzyme digestion with diastase 
(Sigma), bovine testicular hyaluronidase 
(Wyeth), and sialidase (General Biochemii- 
cals), was performed on the fixed glutaral- 
dehyde sections.® 

Unfixed, frozen sections were cut 10 p 
thick on a cryostat and these were examined 
by polarized light. The frozen sections were 
also stained with Lillie and Ashburn’s oil red 
0, McManus’s Sudan black method and 
Pearse’s performic acid-Schiff stains. Some 
of the frozen sections were extracted with 
various lipid solvents (acetone, chloroform, 
methanol) prior to staining with lipid-soluble 
dyes.4 

RESULTS 


Light microscopy revealed drusen between 
the ora serrata and the optic disk in all speci- 
mens examined (Fig. 1). These structures in 
the periphery were confluent in many in- 
stances and formed sizeable mounds (Fig. 1- 
A). In the equatorial region, drusen were 
small and isolated ((Fig. 1-B, top). At the 
posterior pole there was a wide range in dru- 
sen size (Fig. 1-C). The outer segments of 
the photoreceptors were often displaced by 
the drusen and where the drusen were of 
considerable size the photoreceptors showed 
degenerative changes (Fig. 1-B, bottom). 

Some of the staining reactions are shown 
in Figures 2-6 (color plate), and the histo- 
chemical findings in drusen are summarized 
in Tables 1 and 2. 

The drusen stained redish-purple with pe- 
riodic acid-Schiff stain (Fig. 2). This stain- 
ing reaction remained positive after Diastase 
treatment. Drusen stained positively with 
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Fig. 1 (Parkas, Sylvester, Archer, and Altona). Temporal half of a representative globe (PAS, x330). 


colloidal iron and with alcian blue at pH 2.5, 
but not at pH 1.0. Various blocking tech- 
niques (alcian blue-safranin; alcian blue-al- 
dehyde fuchsin; methylation followed by al- 
cian blue, pH 2.5) indicated that the druse- 
noid material was partially composed of a 
nonsulfated acid mucopolyccharide. Drusen 
showed wet metachromasia with azure A at 
pH 5.0 (Fig. 5). Hyaluronidase treatment 
did not affect alcian blue staining of drusen. 
Sialidase treatment eliminated alcinophilia 
~ from drusen (Figs. 3-A and B). Melanin 
< precursors, DNA, amyloid and reticulin 
fiber remnants could not be identified in dru- 
sen. Mucicarmine stain demonstrated the 
presence of mucin in drusen. 

Areas of discontinuity were persistently 
present in drusen stained for mucopolysac- 
charides (Figs. 2 and 5). This suggested that 
some components might have been removed 
by routine tissue processing techniques. 

Frozen sections demonstrated birefrin- 
gence of drusen under polarized light (Fig. 
7). Drusen and some pigment granules in 
the overlying pigment epithelium stained 


= blue-black with Sudan black (Fig. 4-A), and 


red with oil red O (Fig. 6). These reactions 
indicated that there was a compound lipid 
present in the drusen material. Phospholip- 
ids and cerebrosides, the two groups of com- 
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pound lipids, can be differentiated from each 
other by their solubility. While hot acetone 
removes cerebrosides from tissues, it will 
not dissolve phospholipids. Hot acetone did 
remove the Sudan black staining material 
from drusen (Figs. 4-A and 7-B). 


DISCUSSION 


The term hyalin has been used in the past 
to identify any acidophilic, homogeneous, re- 
fractile tissue component. Hyaltn is a collec- 
tive term which says little about the actual 
composition of tissue components. Review 
of the literature on this subject failed to re- 
veal any systematic histochemical investiga- 
tion of drusen. Rones® demonstrated sudano- 
phiha of drusen. Wolter and Falls*® showed 
that in addition to the characteristic PAS 
positivity of drusen, there was staining with 
ou red Q. 

Our results indicate that drusen are com- 
posed of mucopolysaccharides and lipid com- 
ponents. The mucopolysaccharide fraction 
was identified as sialic acid (Table 1), which 
is possibly bound to mucin in drusen as a 
sialomucin. 

The lipid fraction was found to be a cere- 
broside (Table 2). 

Sialic acid and cerebrosides may exist sep- 
arately or in combination as gangliosides. 
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both large, single, and confluent drusen in the periphery (PAS, « 1480) 


Our previous studies“ have indicated that 
drusen are byproducts of degenerating reti- 
nal pigment epithelial cells, and, as the pig- 
ment epithelium is of neuroectodermal ori- 
gin, It is not unexpected that these cells pro- 
duce cerebrosides. In degenerative condi- 
tions of the central nervous system, ganglio- 
sides accumulate and a similar process ap- 
pears to be reflected in the formation of dru- 
sen. 


We have suggested" that drusen forma- 
tion is an autophagic process in which lyso- 
somal breakdown leads to destruction of the 
cytoplasmic constituents. As the lipoprotein 
envelope of lysosomes is most likely a gang- 
lioside,’? it is probable that these degenerat- 
ing structures contribute towards the lipid 
content of drusen. Sialic acid is a constituent 
of lysosomes”? and this may represent the or; 
igin of this material in drusen. 
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Fig. 1-B (Farkas, Sylvester, Archer, and Altona). Top: Enlargement of area B in Figure | 
strating small, isolated drusen in the equatorial region (PAS, «1480). Bottom: Enlargement 
in Figure 1. Photoreceptors overlying the larger 
1480), 
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drusen show displacement and degenerative changes 
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Fig. 1-C 


(Farkas, Sylvester, Archer, and Altona). Enlargement of area C in Figure 1. A confluent 
drusen, one of the various types of drusen found in the area of the posterior pole (C and C’) (PAS, 


x 1480). 


The hpofuchsin granules of the pigment the autophagic destruction of the pigment 


epithelium may represent a further source of 
cerebrosides in drusen as these granules 
show similar lipid staining characteristics to 
drusen material and, therefore, represent 
cerebrosides. It has been noticed in the early 
histologic studies of drusen that the pigment 
granules of the pigment epithelium became 
incorporated into these structures.1 

Our studies demonstrated that the main 
constituents of drusen are sialomucins and 
cerebrosides (or their combination into 
gangliosides) and that drusen are formed by 


epithelium due to abnormal lysosomal activ- 
ity. Further studies are necessary to deter- 
mine the stimulus which induces the pigment 
epithelium to embark on such a self-destruc- 
tive course. 


SUMMARY 


The composition of drusen of Bruch’s 
membrane was studied histochemically. The 
results of these studies indicated that drusen 
were composed of at least two major constit- 


uents. The first of these components was 


Figs. 2-6 (Farkas, Sylvester, Archer, and Altona). Figure 2 (top, facing page) shows drusen demon- 
strating periodic acid-Schiff reactivity. Clear vacuoles are indicative of the removal of drusen material 


during tissue processing (940). Figure 3-A shows section stained with alcian blue at pH 2.5, which 
stained drusen blue (x40). Figure 3-B shows section treated with Sialidase, which eliminated alcinophilia 
in drusen, before staining with alcian blue at pH 2.5 (940). Figure 4-A shows sudanophilia of drusen 
and some pigment granules of the retinal pigment epithelium (frozen section, Sudan black, x800). Figure 
4-B shows that pretreatment with hot acetone has eliminated the sudanophilia of drusen (frozen section, 
x800). In Figure 5, the wet metachromasia of drusen is demonstrated with azure A at pH 5.0 («800Y. 
Figure 6 is a frozen section stained with oil red O. Drusen and pigment granules stain brilliantly (800). 
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Fig 7 (Farkas, Sylvester, 
Archer, and Altona). Top: Frozen, 
unstained section of equatorial 
area, showing a few drusen 
(160). Bottom: Same section as 
that shown above. Viewed under 
polarized light, birefringence of 
drusen can he seen (x 160). 


mucopolysaccharide, identified as sialonvu- 
cins. The second component was found to be 
a lipid, characterized as a cerebroside, It is 
suggested that these substances originated in 
the degenerating pigment epithelium which 
is responsible for drusen formation. 
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SORSBY’S FAMILIAL PSEUDO-INFLAMMATORY 


MACULAR DYSTROPHY 


H. B. Fraser, D.O., anp D. C. Watrace, M.D. 


Brisbane, Australia 


Uncommon hereditary syndromes may 
have curiosity value sufficient in itself to 
warrant reporting, but on occasion their 
study is instrumental in revealing otherwise 
unsuspected information concerning normal 
biological processes. From a study of the 
rare, the common becomes known; examples 
are too frequent for remark, but one might 
mention the Lesch-Nyhan syndrome of juve- 
nile gout,’ the congenital hyperbihrubine- 
mias? and Tay-Sach’s disease? as outstand- 
ing examples. The family reported here is 
worthy of record in itself, being an example 
of a disorder rarely reported up to the pres- 
ent time; but in addition, in a study of the 
younger members of the family we have 
found evidence of an interesting variation in 
color vision which we are at a loss to ex- 
plain. 

Sorsby’s familial pseudo-inflammatory 
macular dystrophy, first described in 1940,*° 
is a fundus dystrophy of late onset. It is in- 
herited as a mendelian dominant, affecting 
its bearer commonly during the fifth decade 
of life bv the sudden development of a cen- 
tral scotoma in one eye, followed rapidly by 
the development of a similar lesion in the op- 
posite eye. Fundal examination at this stage 
will reveal an obvious macular lesion which 
has every appearance of an inflammatory 
condition with exudation, retinoschisis, and 
peripheral hemorrhage. Healing of the lesion 
takes place, but there follows slowly over the 
ensuing decades a slow extension of the pro- 
cess peripherally, leaving a spreading area of 
choroidal sclerosis with gross areas of atro- 
phy and some deposition of pigment. Periph- 
eral vision is usually retained permanently. 


From the Queensland Institute of Medical Re- 
search, Queensland, Australia. 

Reprint requests to D. C. Wallace, MD., 
Queensland Institute of Medical Research, Herston 
Road, Herston, Queensland 4006, Australia. 


The exact nature of the pathogenesis of the 
lesion is unclear, but it would appear that the 
major fault lies in the choroid with degenera- 
tion and splitting of Bruch’s elastic mem- 
brane accompanied by secondary damage to 
the retina, 

Family history--The family reported here 
is represented in Figure 1. The majority of 
its members are resident of England, but in- 
dividual Is, a man 64 years of age, mi- 
grated to Queensland, Australia, with his 
family over 20 years ago. With the excep- 
tion of his first wife, now deceased, and the 
husband of his eldest daughter, [V,,, also de- 
ceased, all members of this section of the 
family have been examined. Blood samples 
have been taken from the majority for link- 
age analysis, and all the adult descendants 
have been subjected to ophthalmic examina- 
tion and several to detailed investigation of 
their color vision. 


CASE REPORTS 


The index case—Mrs. S, individual IVe on the 
pedigree, was 40 years of age when first seen. She 
said her sight was perfect in both eyes all her life 
until a fortnight previously when she first noted de- 
fective vision in her right eye. There was no report 
of pain in any form. On examination, visual acuity 
in the right eye was reduced to counting fingers, 
while vision in the left eye was 6/6. The right fun- 
dus showed an obvious macular lesion. This was 
examined with the ophthalmoscope, the fundus con- 
tact lens, and slit lamp microscope. At the right 
posterior pole there was a retinoschisis involving 
the macular region (Fig. 2). An intraretinal hem- 
orrhage in the peripheral part of the affected area 
extended into the raised split portion of the retinos- 
chisis at its periphery. A central hemorrhage in the 
region of the fovea was thought at first to be in the 
choroid. There were no exudates anywhere in the 
right fundus and no colloid bodies. The peripheral 
retina was quite normal as were the retinal vessels 
and optic disk. At this stage, the left fundus was 
entirely normal. Testing of visual fields showed a 
normal field on the left and a large central scotoma 
on the right. The intraocular pressure was normal 
in both eyes. 

This patient, a widow, lived 70 miles north of 
Brisbane; thus, frequent observation was not possi- 
ble. When she was next seen some weeks later, she 
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Fig. 1 (Fraser and Wallace). Pedigree of the patients described in this report. Solid symbols indicate 
individuals with the dystrophy. Slashed symbols indicate individuals with abnormal color vision. 


had developed severe visual loss in both eyes. 
Atrophic degeneration was observed in both macu- 
lar areas and both eyes showed beginning choroidal 
sclerosis. Over the central area of her visual fields, 
vision was now restricted to perception of hand 
movements only, but peripheral vision was quite 
good enough for her to feel comfortable walking in 
a crowded street. 

The father—Mr. M, father of Mrs. S, was 64 
years of age at examination. He still had reason- 
ably adequate peripheral vision, but was in a far 
more advanced stage than his daughter. His illness 
had come on with a more gradual failure of vision 
at 42 years of age, when the condition had been di- 
agnosed as retinitis pigmentosa. Examination 
showed marked choroidal sclerosis with gross areas 
of atrophy and pigmentation involving the whole of 
the posterior part of both fundi (Fig. 3). 


Discussion 
A diagnosis of Sorsby’s familial pseudo- 
inflammatory macular dystrophy was made. 


The readily available members of this fam- 
ily were contacted and agreed to detailed ex- 
aminations. Five individuals (IVis, TVoeo, 
IV23, IVs, and IVs) were subjected to flu- 
orescein retinography (which was normal). 
No fundus lesion was detectable in any of 
them, but on testing their color vision by 
means of B-K charts under standard illumi- 
nation and in bright daylight three members 
of the group (TV20, [Ves, and IV:;) were un- 
able to perceive any figures at all—a condi- 
tion of achromatopsia—while the remaining 
two could still see perfectly normally. 

This surprising finding was followed up 
with a later checking of as many of the fam- 
ily as could be tested, with somewhat incon- 
sistent results. When next tested, the three 
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along the axis of main confusion. The illu- 
mination used was Iluminant C (color tem- 
perature, 6740 degrees) 
Finding—Color vision normal or mildly 
defective. Some mistakes were made, but 
were not sufficient to warrant failure. 


FARNSWORTH-MUNSELL 100-HUE TEST 


Test procedure—Time taken was eight 
‘minutes. Two scores were recorded. 

Findings-—F ifty-nine errors were made on 
a first attempt and 53 errors on a second at- 
tempt. Subject has a slight deutan defect 
with mid-points at 12 and 13. 


NAGEL ANOMALOSCOPE 


Lest procedure—Two methods were em- 
ployed for conducting this test. In the first, 
the subject was subjected to three minutes of 
dark adaptation, followed by three minutes 
of light adaptation. In the second, the subject 
was given 15 minutes of dark adaptation 
with no light adaptation. 

Findings--When tested by the first 
method, subject began well, but after 90 sec- 
onds the anomaloquotient increased. Both 
range and mid-point were considered nor- 
mal. When tested by the second method, the 

_ subject began poorly and could not match the 
standard 15 yellow. Both range and mid- 
points were outside normal limits. After three 
minutes, the subject was able to match the 
standard 15, and then gained better range 
for the anomaloquotient. The subject simu- 
lated deuteranomaly, but the variation in re- 
sults obtained by the two test methods shows 
that the deuteranomaly is not typical. Results 
suggest that this subject may have some de- 
viation from normal in the light sense (adap- 
tation or threshold, or both). 

In addition to the five subjects tested in 
detail in this manner were (IVs, TVeo, TVon, 
IVs Vi. Viz), the remainder of the family 
was screened by showing them the B-K 
charts, the Ishihara charts, and the Hardy- 

< Rand-Rittler plates. Among those tested by 

cus was Is, who could still vaguely distin- 
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guish gross color differences in his periph- 
eral fields. Including this subject and those 
tested in detail, a total of 30 members of this 
kinship was examined (II]jis.i¢, [Vie, [Vis-2:, 
Vi-s10-22). As determined by ability or in- 
ability to indicate the symbols on screening 
plate 3 of this latter series within a period of 
10 seconds under conditions of illumination 
judged by eye to approximate to standard, 
10 subjects were judged to have defective 
color vision (IVs IVs IVs Vi, Ve, Vs, 
Vis, Vin Vio, Vor). The total picture under 
these conditions can be seen in Figure 1. It 
should be emphasized that most of the fifth 
generation are primary school children, some 
even younger than this age, and despite re- 
peated testing over intervals of many months 
there may be some inaccuracy in their test 
results. Two subjects (IV, and IVi) and 
their families were not available for testing 
by us, but we have records from their oph- 
thalmologists to suggest that their color vision 
and retinal appearances are normal. 


DISCUSSION 


We have no doubt that the condition we 
are demonstrating in this family is Sorsby’s 
pseudo-inflammatory macular dystrophy, 
and indeed Professor Sorsby has personally 
confirmed the diagnosis from an examina- 
tion of color fundus reproductions and a de- 
scription of the case histories. The relation- 
ship of the unusual color vision anomaly to 
the condition is quite unclear. The defect is 
consistent in all affected members of the 
family, and it does appear to be segregating 
among them as an autosomal dominant, for 
the progenitor would appear to have given 
the disorder to both sons and daughters, and 
this would be impossible were the condition 
due to an allele on the X chromosome. If this 


is indeed the case, and we are not witnessing 


m 


a scarcely conceivable chance concurrence of 
a series of mild X-linked deuteranomalies, 
then it would seem that color vision may be 
affected by autosomal loci. We are encour- 
aged in this belief by reports of the unusual 
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hereditary blindness present among the indi- 
gines of the Eastern Caroline Islands? where 
defects of color vision are noted, and by re- 
ports such as those of Bjork, Lindblom, and 
Wadenstein.’ 

From what is known of the pathology of 
Sorsby’s fundus dystrophy, however, it is 
very difficult to imagine that any interfer- 
ence with color perception can be an integral 
part of the disease. It would appear that the 
macular lesion arises as a split in Bruch’s 
elastic lamina associated with tearing of cho- 
roidal capillaries and consequent hemor- 
rhage, exudate and migration of reparative 
tissue into the retina with subsequent scar- 
ring.’ The primary lesion appears to be an 
abiotrophic degeneration of the elastic tissue, 
the break due to some trigger such as a slight 
change in intraocular pressure, and the reti- 
nal involvement quite secondary. 

Mrs. S. still had, when tested, sufficient 
visual activity to examine the Ishihara charts 
where she made only six errors in 15 charts, 
and also the Hardy-Rand-Rittler plates 
where she made three errors in the six 
screening plates, so she was able to detect 
color differences almost as well as her rela- 
tives unaffected by the dystrophy. We be- 
lieve that we are demonstrating a real though 
very minor hereditary anomaly of color vi- 
sion in this family. Its relationship to the 
fundus dystrophy also present can at this 
date only be a matter of conjecture. 

Regardless of the complicating factor of 
the mild deuteranomaly, we feel that this 
condition is worthy of report as it demon- 
strates yet another family afflicted by a con- 
dition which so closely mimics an inflamma- 
tory condition in its early stages, that, unless 
a careful family history is taken, it is very 
liable to be misdiagnosed as due to environ- 
mental causes. 
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SUMMARY 


Details are given of the pedigree and clini- 
cal features of a family with Sorsby’s 
pseudo-inflammatory macular dystrophy. 
This is a dominantly inherited disorder pre- 
senting in middle life with sudden appear- 
ance and slow progression of a macular le- 
sion, Among younger members of the family 
still at risk of developing the disorder, there 
is segregating an unusual mild anomaly of 
red-green color vision. It is possible that this 
represents an earlier manifestation of the ab- 
normal allele responsible for the later devel- 
opment of the macular dystrophy. 
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RETINOCHOROIDAL VASCULAR ANASTOMOSIS IN UVEITIS 


Jonn E. Kennepy, M.D., AND Grorcr N. Wise, M.D. 


New York, New York 


Pathologic retinochoroidal vascular anas- 
tomoses are unusual, and the clinicomicro- 
scopic correlation of such a lesion in a pre- 
sumed toxoplasmic retinochoroidal scar is 
“noteworthy. 


CASE REPORT 


A 45-year-old Negress was admitted to the hos- 
pital with a two week’s history of shortness of 
breath and leg weakness. Full investigation revealed 
a polymositis of unknown etiology. She grew pro- 
gressively weaker, developed a terminal septicemia, 
and died seven days later. 

Ophthalmoscopic examination made two days 
prior to death showed a normal left fundus. In the 
right eye there was an area of healed chorioretinitis 
2 disk diameters below and slightly temporal to the 
disk (Figs. 1 and 2). This sharply demarcated le- 
sion was heavily pigmented, and several blood-filled 
choroidal vessels were visible in its depigmented 
center. A thin, greyish strand of preretinal tissue 
extended from the disk to the lesion, gradually be- 
coming lost in its substance. 

The inferior temporal vein passed adjacent to 
this scar, was normal peripheral to it, but had a 
dilated shunt disappearing into the center of the 
choroidal scar, The original venous segment from 
this shunt to the inferior retinal vein was very 
narrow, had a thin, red lumen and the typical white 


Structures, except for the internal limiting mem- 
brane, were absent, being replaced by scar and 
masses of retinal pigment which increased toward 
the border of the lesion. Bruch’s membrane had a 
gaping defect and the underlying choroid, although 
much less involved, showed an absence of the cho- 
riocapillaris and a decreased number of larger ves- 
sels. 

Serial sections through the halo-sheathed venous 
segment showed moderate uniform thickening of 
the wall, and an evenly narrowed lumen lined by a 
smooth single layer of endothelium. This vessel seg- 
ment, though narrow, was fully patent without evi- 
dence of recent or old occulsion (Fig. 5). 

Using the Verhoeff’s elastic, Masson's trichrome, 
and reticulin stains, the halo-sheathed vein segment 
was seen to contain a moderate increase in collagen 
fibers and reticulin, In places the collagen fibers 
were more numerous in the halo-sheathed vein wall 
than in the adjacent arterial wall. The Sudan black 
stain was negative for free fat in this vein segment, 

The tissue strand contained no vessels, bowed 
into the vitreous space preretinally, and had vague, 
undetermined connections at either end. It was at- 
tached to superficial retina at the disk and fused 
with the internal border of the scar (Fig. 6). 

Both in the retina and just anterior to the lamina 
cribrosa, numerous ovoid bodies 50-70 u in long axis 
were identified. Their thin walls and numerous er- 
closed granular particles were both argyrophilic and 
PAS positive (Fig. 7). Although they failed to stain 


_. halo parallel sheathing described by Ballantyne and 


l i with hematoxylin and eosin, they resembled toxo- 
- Michaelson.* The fundus contained no other ab- A 


plasmic cysts, 





normality. 

The right globe was obtained at autopsy, fixed in 
10% Formalin, opened coronally at the ora, and ex- 
amined with the dissecting microscope. No addi- 
tional findings were noted. Using the composite 
photograph as a guide, serial sections from the disk 
through the lesion were stained and studied micro- 
scopically. 

Microscopic findings—The venous shunt was 
traced from its origin at the inferior temporal vein 
to its anastomosis with a patent choroid vessel (Figs. 
3 and 4). In this central area of the lesion, retinal 
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COMMENT 


While retinochoroidal vascular anasto- 
moses have been observed clinically in 
trauma and severe hypertension as well as 
chorioretinitis,? it is the latter to which this 
discussion will be limited. 

Among chorioretinitides, toxoplasmosis 
has been the most common to show these rel- 
atively rare retinochoroidal vascular anasto- 
moses, and all that we have seen have been 
venous connections. Toxoplasmic choriore- 
tinitis also most commonly reveals the rela- 
tively rare preretinal tissue strand described 
in this case. The original publication of 
Koch, Wolf, Gowen, and Paige? on this type 
of chorioretinitis pictured an identical tissue 
strand from disk to lesion, 
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The following hypothesis is proposed to 
explain the sequence of events in this case: 

Following the intense retinal inflamma- 
tion, the underlying Bruch’s membrane and 
choroid were involved with destruction of 
both Bruch’s membrane and the choriocapil- 
laris. Associated with the posterior retino- 
uveitis, a generalized impedance of retinal 
venous outflow ensued, exaggerated in the 
capillaries and veins near the inflammatory 
focus.* Sufficient stasis in this region could 


Fig. 2 (Kennedy and Wise). Sketch 
of fundus of the right eye. 
Shunt 
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Fig. 1 (Kennedy and Wise). Fun- 
dus of the right eye slightly rotated 
showing focus of healed chorioretin- 
itis. Arrow points to origin of shunt 
from inferior temporal vein. Note 
narrowed venous segment proximal 
to this point and strand of preretinal 
tissue stretching from disk to lesion. 


activate vasoproliferation producing both the 
retinochoroidal venous anastomosis and a 
fibrovascular proliferans from the disk to- 
ward the lesion.” The halo-sheathed vein seg- 
ment probably resulted from sufficient block- 
age to increase intraluminal pressure, or 
from a sufficiently decreased venous flow to 
inadequately nourish the vein wall or to 
some combination of these two factors. The 
increased collagen content of the vein wall 
produced the clinically apparent halo sheath, 


Narrowed vein 
(halo-sheathed) 


Preretinal tissue 
strand 


Choroidal vessel 


Site of anastomosis 
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Either the retinochoroidal shunt developed 
first or proved more efficient and as the in- 
flammatory reaction subsided a more normal 
circulation was restored. The retinochoroidal 
shunt persisted and proceeded to meet the 
drainage need of the involved retinal area, 
while the fibrovascular shunt, no longer 
needed, simply atrophied to the avascular 
form in which it was seen. 

While the blood flow in the more distal ve- 
nous branch was restored by the well-devel- 
oped choroidal shunt, the trickle of blood in 
the proximal vein segment remained insuffi- 
cient to properly nourish its wall, so its halo 
sheathing persisted. The inferior vein wall 
just below the disk retained its normal ap- 
pearance due to adequate inflow from its 
patent nasal branch. This explanation of the 
variations in vein wall segments 1s compara- 
ble to the prevalence of halo sheathing in 
branch or central vein obstruction where col- 


Fig. 7 (Kennedy and Wise). Sec- 
tion of optic nerve anterior to lamina 
cribrosa. Arrow points to cyst-like 
structure containing numerous gran- 
ular bodies (PAS, x480). 
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Fig. 6 (Kennedy and Wise). Pre- 
retinal tissue strand issuing from 
disk (hematoxylin and eosin, X75). 


laterals are poor, and its absence where they 
are well formed and adequate. 

The only clinicopathologic study of halo 
vein sheathing is that of Ballantyne and Mi- 
chaelson.t They described an increased colla- 
gen content of the vein wall and in addition, 
a lipohyaline degenerative wall change. In 
our case, no degenerative wall change was 
noted, and the Sudan black stain was nega- 
tive for lipid, but the increased collagen was 
very apparent. The white color of halo 
sheathing is more suggestive of increased 
collagen rather than retinal lipid aggregates 
which usually have some yellow color value 
or develop crystals, neither of which have 
ever been observed by us in halo sheathing. 

While one cannot be certain of the identi- 
fication of toxoplasma cysts, the clinical ap- 
pearance of the lesion, the vascular and 
fibrotic sequelae, the predominance of retinal 
over choroidal involvement, the morphology 
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and major staining reactions of the cyst-like 
structures all support the diagnosis of toxo- 
plasmic chorioretinitis. Such cysts are 
known to show variations in their staining 
characteristics.’ 


SUMMARY 


The clinicopathologic correlation of a reti- 
nochoroidal vascular anastomosis in a case 
of probable toxoplasmic chorioretinitis was 
examined by means of serial sections 
through the pertinent portions of the lesion. 
The venous vascular shunt was demon- 
strated and a halo-sheathed vein was com- 
pared to a vein of normal appearance. The 
halo sheathing was due to increased collagen 
in the vein wall. This vein had a narrowed 
but otherwise normal lumen with a normal 
endothelial lining. No lipid was present in 
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the vein wall. A fibrous band from the disk, 
passing preretinally to the toxoplasmic cho- 
rioretinal scar containing the shunt was in- 
terpreted as the atrophic remnant of prior 
fibrovascular retinitis proliferans. 


REFERENCES 


l. Ballantyne, A. J., and Michaelson, IL C.: Some 
aspects of disease affecting the retinal veins. Tr. 
Ophth. Soc. U.K. 67:59, 1947. 

2. Wise, G. N.: Personal observation, 1966. 

3. Koch, F. L. P., Wolf, A., Cowen, D., and Paige, 
B. H.: Toxoplasmic encephalomyelitis, VII. Signif- 
icance of ocular lesions in the diagnosis of infantile 
or congenital toxoplasmosis. Arch. Ophth. 29:1, 
1943. 

4. Wise, G. N.: Uveitis with secondary retinal 
arteriosclerosis. Am. f. Ophth. 51:797, 1961. 

5. Retinal neovascularization, Tr. Am. Ophth. 
Soc. 54:729, 1956. 

6. Maumenee, A. E.: Toxoplasmosis. Baltimore, 
Wiliams and Wilkins, 1961, p. 736. 


OPHTHALMIC MINIATURE 


Thine eyes I Love, and they, as pitying me, 
Knowing thy heart torments me with disdain, 
Have put on black and loving mourners be, 
Looking with pretty ruth upon my pain. 
And truly not the morning sun of heaven 
Better becomes the grey cheecks of the east, 
Nor that full star that ushers in the even, 
Doth half that glory to the sober west, 
As those two mourning eyes become thy face: 
O, let it then as well beseem thy heart 
To mourn for me, since mourning doth thee grace, 
And suit thy pity like in every part. 
Then will I swear beauty herself is black, 
And all they foul that thy complexion lack. 


Shakespeare's Sonnets. Edward Bliss Reed (ed.) 


New Haven, Yale University Press, 1923, p. 66. 


FLUORESCEIN ANGIOGRAPHY DURING INDUCED OCULAR 
HYPERTENSION IN RETINITIS PIGMENTOSA 


Mixton Best, M.D., Mires A. Garin, M.D., MICHAEL BLUMENTHAL, M.D., 
AND Hipenao Toyoruku, M.D. 
New York, New York 


Fluorescein angiographic studies in ad- 
vanced cases of pigmentary dystrophy of the 
retina show a mottled choroidal pattern, at- 
tenuated arterioles, and occasionally, a delay 
in appearance of dye in the retinal arterioles 
and an increased transit time through both 
retinal arterioles and veins. Diffusion of 
fluorescein from the uvea to intraretinal 
spaces has also been described, as well as 
persistence of fluorescence for as long as 
two hours.’ In addition, in patients with 
advanced lesions, large areas of the chorioca- 
pillaris have been shown to be nonfunction- 
ing.® In known pedigrees, however, in early 
cases of the disease angiography may reveal 
normal fluorescein patterns in the retinal and 
choroidal circulation.®? The latter findings 
have been interpreted to indicate that retinal 
degeneration may occur without changes in 
choroidal circulation, This has been con- 
firmed by histopathologic studies that dem- 
onstrate a normal choroid, including the cho- 
riocapillaris, in some advanced cases.® 

Attenuation of retinal vessels, on the 
other hand, has been described as the most 
characteristic and constantly occurring as- 
pect of pigmentary dystrophy of the retina, 
occurring in 80 to 90% of cases.™ Histo- 
pathologic examination reveals that attenua- 
tion is due to sclerosis of retinal arterioles, 
and fluorescein angiographic studies may 
demonstrate significant alterations in vessel 
size. 
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The present study was undertaken to de- 
termine whether retinal circulatory hemody- 
namics were altered in advanced cases of 
pigmentary dystrophy of the retina. This 
was accomplished by using fluorescein angi- 
ography to study the critical closing phenom- 
enon in the retinal and choroidal circula- 
tions." 

MATERIALS AND METHODS 


Six patients with advanced pigmentary 
dystrophy of the retina were studied. The 
categorization of advanced disease was based 
on ophthalmologic findings and visual field 
loss. Each patient demonstrated diffuse pig- 
ment dispersion in the retina, waxy pallor of 
the optic disk and attenuated retinal arteri- 
oles. Visual fields determined on the Gold- 
mann perimeter were markedly constricted. 
The electroretinogram was extinguished in 
all cases, 

After pupillary dilation with 10% phenyl- 
ephrine and 1% cyclopentolate, systolic oph- 
thalmic artery blood pressure was deter- 
mined in each patient by suction ophthalmo- 
dynamometry.”® Intraocular pressure was 
then elevated 15 mm Hg above this level, us- 
ing a suction cup applied to the temporal 
sclera and an automatic suction ophthalmody- 
namometer.! 1+ Ten ml of 5% fluorescein 
sodium was injected intravenously, and after 
15 seconds, intraocular pressure was grad- 
ually decreased as angiograms were recorded 
at 0.5-second intervals, Details of the tech- 
nique of fluorescein angiography during in- 
duced ocular hypertension have been de- 
scribed previously. 

The films were subsequently studied and 
the level of intraocular pressure at which 
blood flow resumed in the retinal, choroidal, 
and peripapillary circulations was estab- 
lished. : 
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RESULTS 

At intraocular pressures 15 mm Hg above 
systolic ophthalmic artery blood pressure, 
fluorescein was not visible in either the reti- 
nal or choroidal vessels. As intraocular pres- 
sure was slowly decreased, dye first ap- 
peared in choroidal arteries near the disk 
(Fig. 1) and progressed slowly throughout 
the choroid. Numerous choroidal arteries 
were visualized while no dye was visible in 
the central retinal artery or its branches 
(Fig. 2). Fluorescein first appeared in reti- 
nal arteries when intraocular pressure was 
lowered 8 to 10 mm Hg below that at which 
dye was first visible in the choroid (Fig. 3). = ns E 
At lower intraocular pressures, choroidal A F 1g. 2 eb loge, onena and Poyofuku). 
At a slightly lower intraocular pressure numerous 
fluorescence took on a mottled appearance choroidal arteries are visible but no dye appears in 
and dye progressed through the retinal circu- the retinal vessels. 
lation (Fig. 4). Figures 1 to 4 are from the ; l , i , 
same patient. perfused with dye slightly before the retinal 
circulation t? When intraocular pressure is 
elevated to levels in the vicinity of systolic 





Other examples of a similar sequence of 
fluorescence are indicated in Figures 5 and 


6. It should be noted that dye first appearsin  OPhthalmic ane blood pressure, however, 
the choroid as intraocular pressure is low- {ye appears in the retinal arteries but not in 
seed, the choroidal circulation. Choroidal arteries 
hll with fluorescein only when intraocular 

Discussion pressure is lowered an average of 7 mm Hg 


In routine fluorescein angiography of the below that at which dye first appeared in ret- 
normal fundus, the choroidal vasculature is Wal arteries. In the normal eye, therefore, 
the choroidal vasculature collapses at intra- 





Fig. 1 (Best, Galin, Blumenthal, and Toyofuku). 
This angiogram demonstrates filling of choroidal Fig. 3 (Best, Galin, Blumenthal, and Toyofuku). 
vessels near the disk with absence of dye in the ret- Dye appears in the retinal arteries when intraocular 
ina at elevated levels of intraocular pressure. pressure is lowered further. 
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Fig. 4 (Best, Galin, Blumenthal, and Toyofuku). 
At lower intraocular pressures there 1s mottled cho- 
roidal fluorescence, and dve progresses through the 
retinal circulation. 


ocular pressures that do not occlude retinal 
circulation, 

The present study was designed to deter- 
mine the relative intraocular pressures at 
which blood flow resumes in the retinal and 
choroidal circulation of patients with retini- 
tis pigmentosa as intraocular pressure is 
lowered from levels above systolic ophthal- 
mic artery pressure. The results indicate that 
in retinitis pigmentosa the retinal circulation 
can be occluded by levels of intraocular pres- 
sure that do not prevent filling of the cho- 
roidal circulation, a finding that is the re- 
verse of normal. Diffuse filling of choroidal 
arteries occurred at intraocular pressures 
that totally occluded retinal circulation. 
Intraocular pressure had to be lowered 8 to 
10 mm He from the value that first permit- 
ted resumption of choroidal flow before reti- 
nal flow commenced. Progressive filling of 
the choroid and retina then occurred as 
intraocular pressure was lowered further, al- 
though the retinal venous phase was mark- 
edly delayed. 

From the results of this study it is not 
possible to reach conclusions concerning rel- 
ative alterations in vascular resistance in the 
choroid and retina since absolute values for 
blood flow or perfusion pressure were not 
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established. On the other hand, the intraocu- 
lar pressures required to occlude the cho- 
roidal and retinal circulation may be related 
to their respective perfusion pressures. The 
increased susceptibility of the retinal vessels 
to elevated intraocular pressure probably re- 
flects a selective decrease in perfusion pres- 
sure to the retinal circulation that does not 
involve the choroidal vasculature. This could 
result from sclerosis of the central retinal 
artery within the optic nerve which has been 
described histopathologically.°? The effect 
would be to significantly lower blood pres- 
sure in the retina as compared to the choroid. 
A similar clinical situation may exist in pa- 
tients with old central retinal artery occlu- 





Fig. 5 (Best, Galin, Blumenthal, and Toyofuku). 
Top: At elevated intraocular pressures there is cho- 
roidal fluorescence with absence of dye in the reti- 
nal vessels. Bottom: At lower intraocular pressures 
fluorescein appears in retinal vessels and choroidal 
fluorescence is more intense. 
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Fig. 6 (Best, Galin, Blumenthal, and Toyofuku). 
Yop: At high intraocular pressures only choroidal 
duorescence is visible. Bottom: Dye appears in the 
retinal circulation when the intraocular pressure is 
lowered. 


sion in which circulation has been restored. 
One such patient has revealed similar fnd- 
ings to those described in this study, in that 
choroidal flow resumed at higher intraocular 
oressures than did retinal flow. 

Another explanation may be related to an 
ilteration in the critical closing pressure of 
he retinal circulation. Critical closure refers 
o the collapse of a blood vessel when the 
‘quilibrium between the transmural pressure 
ind tension in the vessel wall is altered.” 
Previous fluorescein angiographic studies 
ave been interpreted as demonstrating that 
he critical closing pressure normally is 
rreater in the choroidal than the retinal cir- 
ulation.’ At the levels of intraocular pres- 
ure used in this study to occlude the retinal 
ind choroidal circulations it is fair to assume 
hat perfusion pressure to the two circula- 
ions is equal.**?" Under these conditions the 
ésults indicate that in advanced retinitis 
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pigmentosa critical closing pressure is 
greater in the retinal that choroidal circula- 
tion. 

It is not possible to state at which stage in 
the development of pigmentary dystrophy of 
the retina the increased susceptibility of the 
retinal vasculature to elevated intraocular 
pressure develops. It would be of great in- 
terest to repeat these studies in early cases 
that demonstrate electroretinographic ab- 
normalities in the presence of normal oph- 
thalmoscopic and fluorescein angiographic 
findings. 


SUMMARY 


In patients with advanced hereditary pig- 
mentary dystrophy of the retina, fluorescein 
angiography was performed after acute ele- 
vations in intraocular pressure were pro- 
duced with an automatic suction ophthalmo- 
dynamometer. Findings revealed that the 
retinal vasculature collapsed at levels of 
intraocular pressure that did not occlude the 
choroidal circulation, and diffuse fluores- 
cence of choroidal arteries occurred even 
though no dye was visible in retinal arteries. 
These findings are in contrast to those in 
normal patients where the retinal vasculature 
flls with dye at levels of intraocular pres- 
sure that prevent choroidal fluorescence. The 
results may be explained by a decrease in 
perfusion pressure to the retinal circulation 
or an increase in critical closing pressure of 
retinal blood vessels in retinitis pigmentosa, 


ee ena a ee 


ACKNOWLEDGMENT 


The electroretinography was kindly performed by 
George Stevens, M.D., New Jersey College of 
Medicine and Dentistry. Gregory M. Lavdanski 
supplied photographic assistance. 


REFERENCES 


1, Vannas, S. Raitta, C., and Vannas, A.: Fluor- 
escein angiography in pigment dystrophy of the ret- 
ina. Klin. Mbi. Augenheilk. 155:673, 1969. 

2. Hill, D. W., Dollery, C. T., Hodge, J. V. and 
Scott, D. f.: Fluorescein studies of the choroidal 
circulation. Proc. Royal Soc. Med. 57:500, 1964. 


1230 


3. Krill, A. E, Archer, D., and Newell, F. W.: 
Fluorescein angiography in retinitis pigmentosa. 
Am. J. Ophth. 69 :826, 1970. 

4. Takayanagi, Y.: On degeneratio pigmentosa. 
IL. Fluorescein fundus photography. Acta Soc. 
Ophth. Jap. 72:96, 1968. 

5. Kojima, K., Niimi, K., and Watanabe, I. : Fluor- 
escein fundus photography in the study of tapetore- 
tinal degeneration. Acta Soc. Ophth. Jap. 70:2212, 
1966. 

6. Hyvärinen, L., Maumenee, A. E, George, T., 
and Weinstein, G. W.: Fluorescein angiography of 
the choriocapillaris. Am. J. Ophth. 67:653, 1969. 

7. Geltzer, A. I., and Berson, E. L.: Fluorescein 
angiography of hereditary retinal degeneration. 
Arch. Ophth. 81:776, 1969. 

8. Verhoeff, F. H.: Microscopic observations in a 
case of retinitis pigmentosa. Arch. Ophth. 5:392, 
1931. 

9. Agatston, S. A.: Unilateral retinitis pigmen- 
tosa. Report of two cases. Arch. Ophth. 20:680, 1938. 

10. Duke-Elder, S.: System of Ophthalmology, 
vol. 10. Diseases of the retina. St. Louis, Mosby, 
1967, pp. 582, 600. 


sects eranan a a nn anaa aan anaa 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1971 


11. Best, M., Blumenthal, M., Futterman, H. A. 
and Galin, M. A.: Critical closure of intraocular 
blood vessels. Arch. Ophth. 82:385, 1969. 

12. Galin, M. A., Baras, L, Cavero, R., and Best, 
M.: Compression and suction ophthalmodynamome- 
try. Am. J. Ophth. 67 :385, 1969. 

13. Blumenthal, M., Gitter, K. A., Best, M., and 
Galin, M. A.: Fluorescein angiography during in- 
duced ocular hypertension in man. Am. J. Ophth. 
69:39, 1970. 

14. Galin, M. A., Baras, I, and Best, M.: Suc- 
tion ophthalmodynamometry. Tr. Am. Acad. Ophth. 
Otolaryng. 73:335, 1969. 

15, Rosen, E. S.: Fluorescence Photography of 
the Eye. New York, Appleton-Century-Crofts, 
1969, p. 6. 

16. Blumenthal, M., Best, M., Gitter, K. A., and 
Galin, M. A.: Studies in ocular circulation. An 
analysis of the effect of induced ocular hypertension 
on retinal and choroidal blood flow in humans. Am. 
J. Ophth. 71:819, 1971. 

17. Ernst, J. T., and Potts, A. M.: Pathophysiol- 
ogy of distal portion of the optic nerve. IT. Vascu- 
lar relationships. Am. J. Ophth. 66:380, 1968. 


OPHTHALMIC MINIATURE 


Geiger (Contributions to the History of the Development of the 
Human Race, translated by David Asher, London, Trubner & Co., 1880, 
p. 48) points out that it can be proved by examination of language that 
as late in the life of the race as the time of the primitive Aryans, per- 
haps not more than 15 or 20 thousand years ago, man was only con- 
scious of, only perceived, one color. That is to say, he did not distin- 
guish any difference in tint between the blue sky, the green trees and 
grass, the brown or gray earth, and the golden and purple clouds of 
sunrise and sunset. So Pictet (Les Origines Indo-Europeenes, Paris, 
Sandoy et Fritchbacher, 1877, vol. IT) finds no names of colors in primi- 
tive Indo-European speech. And Max Mueller (The Science of Thought, 
New York, Scribner, 1887, vol. I, p. 616) finds no Sanscrit root whose 


meaning has any reference to color. 


Richard Maurice Bucke, M.D., in Cosmic Consciousness. Paperback 
edition, New York, Dutton, 1969 (1st edition, Iness & Sons, 1901). 
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OPHTHALMOPLEGIA IN MYOTONIC DYSTROPHY 


SIMMONS LesseLL, M.D., James Coppeto, M.D., AND 
Sipney Samet, M.D. 


Boston, Massachusetts 


Myotonic dystrophy, a dominantly inher- 
ited, noncongenital, muscle and multisystem 
disorder, has abundant ocular manifesta- 
tions. Lens opacities are an almost constant 
finding.** Blepharoptosis is frequent. 
Macular and peripheral retinal pigmentation, 
ocular hypotony, orbicularis oculi weakness 
and myotonia, pupillary abnormalities, se- 
borrheic blepharitis, keratitis sicca, epiphora, 
low amplitude electroretinogram, abnormal 
dark-adaptation curves, corneal dystrophies, 
optic atrophy, enophthalmos, microphthal- 
mos, and choroidal colobomas have been de- 
scribed.** Considering that myopathy is a 
key feature of this disease and despite sev- 
eral reports of ophthalmoplegia, involvement 
of the recti and obliques has received less at- 
tention than it would seem to deserve. Two 
patients with myotonia and external ophthal- 
moplegia are described and the pertinent 
literature reviewed. 


CASE REPORTS 


Case 1~A 47-year-old, white, native-born, unem- 
ployed man was referred because of an eye move- 
ment disorder. He claimed that he had had a slow 
gait since childhood; however, his problem did not 
prevent induction in World War If. During mili- 
tary service as an Army prison guard he was fre- 
quently discovered asleep at his post. On that basis 
narcolepsy was diagnosed. Cataleptic attacks, sleep 
paralysis, and hypnogenic hallucinations apparently 
never occurred. At the age of 33 years he was in- 
tensively investigated in an inpatient neurologic fa- 
cility and myotonic dystrophy was diagnosed. In the 
ensuing years he noted progressive deterioration of 
his gait, difficulty in releasing his grip, blepharopto- 
sis, and diplopia. He had never married nor had he 
experienced desire for sexual outlets. Balding had 
occurred early in adult life. He was intelligent, and 
despite his limitations he won a graduate degree in 
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speech and drama at the age of 39. 

His maternal grandfather was refused Army in- 
duction because he couldn’t march. His mother had 
blepharoptosis, A maternal aunt had diabetes. 

Examination revealed a fat, bald man with hol- 
low temples and marked blepharoptosis (Fig. 1). 
Respiratory excursions were subnormal. He had 
small testes. Mental functions were normal. He 
walked slowly with small, stiff steps. His voice was 
nasal, low in amplitude, and indistinct. He had dif- 
fuse neck, face, and limb muscle weakness and atro- 
phy. In the limbs the manifestations were more sey- 
ere distally. He had a myotonic grip and percussion 
myotonia in the hands. His deep tendon reflexes 
were generally hypoactive. No pathologic reflexes, 
sensory deficit, palpable nerves, muscle fascicula- 
tions or tremor were found. Best vision was RE: 
20/25, LE:20/40 with pinhole. Color vision and 


fields were normal. Intraocular pressure was 10 mm 
Hein both eyes. Both maculas had dense clumping 





Samet). Case 1. 
Patient is gazing straight ahead. 


Fig. 1 (Lessell, Coppeto, and 
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of pigment. The lenses showed multiple, chromato- 
philic, granular opacities in the posterior cortex. 
Both eves demonstrated severe band keratopathy. 
He had marked blepharoptosis and weakness of 
eyelid closure in both eyes. Ductions were markedly 
limited except on down gaze. The changes were 
symmetrical and simulated a gaze paresis, but diplo- 
pia was readily elicited. There was no nystagmus 
and those eve movements that were present were 
executed quickly. No gaze myotonia was evident. 
Pupillary motility was normal. 

His electroencephalogram was normal. Chest x- 
ray showed elevated diaphragms. His electrocardio- 
gram was characterized by right bundle-branch 
block and left axis deviation. His normal studies 
included a complete blood count, urinalysis, fasting 
blood sugar, erythrocyte sedimentation rate, biliru- 
bin, total protein, A/G ratio, serum sodium potas- 
sium, calcium, phosphorous, lactic dehydrogenase, 
alkaline phosphatase, amylase, creatin phosphoki- 
nase, and uric acid. Muscle biopsy showed changes 
characteristic of myotonic dystrophy. 

Electromyography was performed using concen- 
tric needle electrodes and a Teca Model TE-3 Unit 
(time constant hiters 30 microseconds to 100 milli- 
seconds). Abnormal insertional activity and a “dive 
bomber pattern” were noted in the first dorsal inter- 
ossei, deltoid and tibiahs anticus. The dive bomber 
effect consisted of several motor unit discharges 
immediately upon insertion, followed by a train of 
short-duration potentials. The duration of motor 
units was 1-3 milliseconds. The dive bomber effect 
was also present in the medial rectus muscle of the 
right eye (Fig. 2). This was the only ocular muscle 
studied, The duration of the motor unit discharges 
in the medial rectus ranged from 0.6 to 1.2 millise- 
conds and the amplitude 10-15 microvolts. 

Case 2-~A 31-year-old, native-born, white, single 
man, a former freight loader, was referred because 
of impaired eve movements. He was well until the 
age of 27 years when progressive deterioration in 
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Fig. 2 {Lessell, Coppeto, and Samet). Electro- 
myogram from right medial rectus muscle of Case 
1. “Dive bomber effect” after insertion of electrode. 
Figure reconstructed from 2 photographs of oscil- 
lopscope display of tape recording of a single event. 
Tracing has been retouched at boundary between 
photos (indicated by break in bar beneath tracing). 
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Fig. 3 (Lessell, Coppeto, and Samet). Case 2. 
Patient is gazing straight ahead. 


speech began. In the ensuing years he noted increas- 
ing hand weakness, with difficulty in releasing his 
grasp, and he had trouble in walking. At the age of 
40 years he was extensively investigated in an inpa- 
tient neurologic facility where myotonic dystrophy 
was diagnosed. He was treated unsuccessfully with 
procaine amide HC! (Pronestyl). In the several 
years preceding referral he had become unable to 
walk without a cane, could not negotiate stairs, and 
was uncomfortable due to blepharoptesis and diplo- 
pia. He had neither married nor experienced any 
sexual drive. 

A maternal uncle has cataracts, frontal alopecia, 
and an ill-defined “neuromuscular” disorder. The 
family history is otherwise noncontributory. 

General physical examination revealed a tall, 
spindly man with myopathic facies (Fig. 3). There 
was a trace of frontal balding. His testes were 
small and body hair sparse. There was pectus exca- 
vatum and scoliosis. Higher functions were normal 
He had a slow, shuffling gait and required a cane 
for support. There was profound symmetrical 
weakness and wasting of the masseters, temporalis, 
sternocleidomastoids and facial muscles. There was 
lingual myotonia, His speech was low, slow, and in- 
distinct. Marked weakness and atrophy was present 
in all four extremities, most marked distally. There 
was percussion myotonia in the thenar muscles. He 
had a myotonic grip. Deep tendon reflexes were ab- 
sent. No pathologic reflexes, palpable nerves, sen- 
sory deficit, fasciculations, or tremor were evident. 
Best visual acuity was 20/30, both eyes, with pin- 
hole. Color vision and fields were unimpaired. 
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ALPORT’S SYNDROME IN A NEGRO KINDRED 


Howarp Scuarz, M.D. 
MacDill Air Force Base, Florida 


There are now over 90 families described 
with hereditary hemorrhagic nephritis, sen- 
sorineural hearing loss and eye findings (Al- 
port’s syndrome).* The association of deaf- 
ness with hereditary nephritis was first rec- 
ognized by Alport? in 1927. Sohar,” in 1956, 
was the first to associate these two findings 
with ocular changes, and since that time over 
15 families of the 90 have been shown to 
have eye findings in addition to nephritis and 
deafness. 

Arenberg and associates (1967) and Ar- 
nott and associates® (1966) have reviewed all 
the families with eye findings. The more 
common findings include anterior lenticonus, 
anterior subcapsular cataract, and myopia. 
Less common findings include spherophakia, 
congenital and juvenile cataracts, posterior 
lenticonus, retinal detachment,®-* and sponta- 
neous rupture of the lens.’ 

Hematuria in males and pyuria in females 
are the first manifestations of the kidney 
disease, which usually appears by 10 years of 
age.’ Proteinuria and cylinduria are addi- 
tional urine findings. Males have the clini- 
cally more severe form of the disease, usu- 
ally dying before 30 years of age in renal 
failure. Affected females usually live a nor- 
mal life span. According to Krickstein™ and 
Mulrow,” the renal pathology is a “mixed” 
form of nephritis, showing one or more fea- 
tures of chronic glomerulonephritis, pyleo- 
nephritis, and interstitial fibrosis. Addition- 
ally, lipid-laden macrophages (renal foam 
cells) have been quite commonly found.’ 

The sensorineural hearing loss, especially 
in the higher frequencies,‘ is found in ap- 
proximately 20 to 50% of affected members 
of families with Alport’s syndrome. Otitis 
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media has also been found frequently in 
some kindreds.®:!° 

‘issentially, the diagnosis of Alport’s syn- 
drome is made when a family of two or more 
generations with hemorrhagic nephritis has a 
few or more members with sensorineural 
hearing loss. The ocular findings are not es- 
sential. 

The following is a report of the first Ne- 
gro kindred with Alport’s syndrome and cer- 
tain interesting eye findings. 


KINDRED AND METHOD OF STUDY 


Examination of a father (Case 1) and two 
of his children (Cases 2 and 3) at the Illinois 
Eye and Ear Infirmary revealed ocular and 
renal disease. At this point a study was un- 
dertaken of all the relatives for renal, ocular, 
and auditory disease with Alport’s syndrome 
specifically in mind (see kindred chart, Fig. 
1). 

The father (IT-4) had seven sisters and 
one brother. His father had died of a 
“stroke” at 63 years of age and his mother 
was 82 years old, “well,” and living in the 
South. 

The family studied was Negro. There 
were 47 living members over four genera; 
tions, 38 of whom were studied. Thirty-five 
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had at least one urinalysis, 23 had audiome- 
try, and 38 were examined by an ophthal- 
mologist. 

Criteria for renal dysfunction—In accor- 
dance with Cassady’s™ criteria, a freshly 
collected, centrifuged urine specimen con- 
taining more than three red blood cells per 
high-powered field or more than five white 
blood cells per high-powered field was consid- 
„ered positive. In addition, 1+ protein or 
greater was also considered positive. 

Criteria for auditory dysfunction—Au- 
diometric deficit of 20 decibels or greater at 
two or more frequencies or at 4000 cps was 
considered positive. 

Ocular abnormality—Myopia of ~2.00 D 
or more in both eyes or early-onset cataracts 
(occurring prior to 40 years of age) were 
considered positive. 


CASE REPORTS 


Case 1 (11-4)—This man was first seen in 1952 
at 39 years of age. He stated he had cataracts from 
age 24 and he complained of decreased visual acuity 
over the last 10 years. His refraction was RE: 
—~8.00 sph. D -+1.75 cyl. ax. 130, 26/60 and LE: 
—6.25 sph. D +.75 cyl. ax. 70, 20/60. He had a 
right exotropia and bilateral arcus senilis. His right 
lens showed 2+ anterior cortical opacities, 2-+- nu- 
clear sclerosis and 2+ posterior subcapsular cata- 
ract. The left lens showed 1+ anterior cortical 
opacity, 1-+- nuclear sclerosis and 1+ posterior sub- 
_ capsular cataract. Intraocular pressure equalled 10 
mm Hg. Both fundi showed marked retinal thinning 
and there was an area of apparent retinoschisis in 
the superior temporal quadrant of the left eye. The 
right eye showed peripheral degeneration in all 
quadrants. He was seen again in 1960 with a dense 
cataract, RE, and 20/70 vision, LE. A right uncom- 
plicated intracapsular lens extraction was done and 
four months later he had 20/30 vision with -+7.50 
sph. O -+1.25 cyl. ax. 120. He was seen again in 
1965 with a dense cataract, LE, and a left plus- 
minus intracapsular lens extraction was done. Four 
months later his vision in this eye was 20/30 with 
-+9.00 sph. Z +-1.75 cyl. ax. 165. His intraocular 
pressure was 11 mm Hg in both eyes. 

At this time otologic examination showed small 
auricles and audiometry showed bilateral marked 
sensorineural hearing loss with an added conductive 
loss on the right. 

In addition to his eye problems, he had concur- 
rent medical problems. He had medically recorded 
kidney disease since 1946 (27 y/o) and high blood 
` pressure since 1952 (33 y/o). From 1962 to 1968 he 
had been admitted to Cook County Hospital’s medi- 
cal’ ward six times for chronic renal disease and 
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congestive heart failure. Every urinalysis of record 
showed 30-50 red blood cells per high-powered field 
and 3-5 white blood cells per high-powered field. He 
died October, 1968, in terminal uremia. The autopsy 
performed by the Cook County Hospital pathology 
department demonstrated the patient had chronic 
pyelonephritis with interstitial fibrosis. A contribut- 
ing factor to his death was decompensated hyper- 
tensive heart disease. 

Case 2 (IH-5)-—This boy was first seen at 12 
years of age in June, 1958. Examination revealed 
intermittent alternating exotropia 8°, posterior sub- 
capsular lens opacities and vitreous floaters. His re- 
fraction was RE: —12.50 sph. D -+1.75 cyl. ax. 135, 
20/60 and LE: —15.50 sph. D +2.00 cyl. ax. 55, 
20/60. He was seen in 1960 (14 y/o) with slight 
advancement of the lens opacities in addition to 2+ 
cortical opacities. Additionally, early myopic degen- 
erative changes with retinal thinning were noted. At 
the next visit in 1963 (17 y/o) his refraction was 
RE: —16.00 sph. D -+2.00 cyl. ax. 135, 20/50 and 
LE: —17.50 sph. I +2.25, 20/40. Peripapillary 
choroidal sclerosis was noted. The cataracts had ad- 
vanced, and with an undilated pupil his visual acuity 
was 20/100 in both eyes. In 1964 (18 y/o), dense 
cataract, RE, was seen upon examination and an 
extracapsular lens extraction was done. Five months 
later, his vision was 20/40, both eyes, with -+3.50 
sph.  +-2.75 cyl. ax. 180. 

The patient was seen again in 1966 (20 y/o) with 
a red, painful left eye and light perception only. 
The anterior chamber of his right eye was aphakic 
and showed a 1-4 beam and cell. The intraocular 
pressure was 10 mm Hg. His left eye showed 2+ 
ciliary injection, an aphakic anterior chamber, 3-4- 
beam and cells, iridodonesis, 34- nuclear cataract 
and 3+ posterior subcapsular cataract. The eye was 
“mushy” soft. After six months of pain and ad- 
vancement to NLP, an alcohol injection was done 
and repeated one month later. Because of pain, his 
left eye was enucleated in 1967. 

Gross Pathology—The phthisical left eye (Fig. 
2) measured 22 X 22 X 22 mm. There was episcleral 
vascularization and, after sectioning, the retina was 
noted to be detached and thrown into fixed folds. 
The lens fell out during sectioning. 

Microscopic pathology—The cornea was unre- 
markable. The chamber angles were found to be 
open and the ciliary body and iris were pushed far 
backward. The trabecular structure appeared poorly 
developed. The iris was atrophic and there was 
marked entropion uveae. The ciliary body contained 
some chronic inflammatory cells and the ciliary 
muscle fibers appeared atrophic. There was prolif- 
eration of pigmented and non-pigmented ciliary ep- 
ithelium. The choroid was thrown into folds and 
the vessels were engorged. The retina was detached 
and thrown into many fixed folds. There was 
marked gliosis, particularly on the surface of the 
retina. There was exudate and scattered phagocytic 
cells in the subretinal space. There were a few glial 
strands extending from the retinal surface into the 
vitreous. The retina was atrophic and disorganized. 
The optic nerve was atrophic. The separated lens 





1238 








Fig. 2 (Schatz). Left eye, Case 2 (III-5). 
Phthisical eye, with atrophic iris and ciliary body. 
The choroid shows folding with vascular engorge- 
ment. The retina is detached and thrown into fixed 
folds. It is atrophic and disorganized with surface 

gliosis (hematoxylin and eosin, X5). 


was found to be cataractous with liquefied cortex. 

Numerous urinalyses showed many red blood 
cells per high-powered field (up to 100) and 3-5 
white blood cells. The rest of the examination and 
laboratory were within normal limits including a 
normal EKG and a normal chromosomal study. 

Otologic examination revealed bilateral small au- 
ricles and hypoplastic narrow external auditory ca- 
nals. Audiometry showed bilateral conductive and 
bilateral moderate sensorineural hearing loss. 

Case 3 (111-6)—This girl was first seen at eight 
years of age, at which time she had a normal eye 
examination, except for the refraction RE: —2.50 
sph. D -+1.00 cyl. ax. 95, 20/40. She returned July 
21, 1965, at the age of 15 years, when her visual 
acuity was RE: 20/200, LE: CF at two feet. The 
right eye showed 1+ beam and cells and a 2-mm 
pupil with almost 360° of posterior synechiae and 
lens opacity. The left eye showed 1+ beam and 
cells and 180° posterior synechiae and a dense cata- 
ract. Uveitis workup was negative. With applica- 
tion of topical atropine and hydrocortisone her 
sclera became white, but she continued with a 4+ 
beam, both eyes, and almost 360° posterior syn- 
echiae, both eyes. In June, 1966, she had a left in- 
tracapsular lens extraction without complication, but 
over the next six months the iris underwent marked 
atrophy and she began to have corneal edema. The 
best visual acuity, LE, postoperatively, was 20/200. 
There was no solid vitreous present. Applanation 
pressure was 20 mm Hg. 

In December, 1967, she had iris bombé sec- 
ondary to 360° posterior synechiae, RE. This was 
relieved by a peripheral iridectomy. In May, 1968, 
a right intracapsular lens extraction was done and 
she now has 20/70 vision, RE. No solid vitreous 
was ever noted in this eye and although the eye 
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appears quiet with a white sclera, there still remains 
2+. beam and l- cells. Applanation pressure was 
7 mm Hg. An ERG was present but depressed 
(a-wave 140 microvolts, b-wave 200 microvolts). 

Otologic examination showed very small auricles 
and audiometry showed bilateral moderate sensorin- 
eural hearing loss in addition to conductive loss on 
the right. 

She had persistent hematuria (greater than. 50 
red blood cells per high-powered field) and 1+ pro- 
tein and pyuria (10 white blood cells per high-pow- 
ered field) with negative cultures. 

Kidney biopsy revealed mild interstitial fibrosis. 
Chromosomal studies showed a normal karyotype 
of 46 chromosomes. 


DISCUSSION 


Case 1, with chronic renal disease, senso- 
rineural hearing loss, early-onset cataracts 
and myopia, represents, certainly, at least a 
variant of Alport’s syndrome. Also consis- 
tent with this diagnosis is the pathologic 
finding of chronic pyelonephritis combined 
with interstitial fibrosis. Although the males 
die usually before 30 years of age, the fact 
that this patient lived to 50 years is not in- 
consistent with a small number of cases re- 
ported as having lived longer. 

Case 2, with hematuria, audiometric find- 
ings, cataracts, myopia, and a retinal detach- 
ment, also represents at least a variant of Al- 
port’s syndrome. Retinal detachments have 
been described associated with Alport’s syn- 
drome in three different patients from three 
different families with this syndrome.®® 

Case 3, with hematuria, audiometric find- 
ings, myopia, and cataracts (it is not known 
if her cataracts were secondary to the irido- 
cyclitis), also represents a form of Alport’s 
syndrome. 

Of the total kindred of this patient and his 
son and daughter, 11 showed renal dysfunc- 
tion and of these, seven showed audiometric 
abnormalities. There were two who had ab- 
normal audiograms without renal disease. 
Perkoff* pointed out that this can be an iso- 
lated feature of the disease and these pa- 
tients can transmit the renal disease to their 
children. 

Other than the three cases discussed, there 
were no members with cataracts and no 
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member had as great an amount of hematu- 
ria. 

It is important to note that no family with 
Alport’s syndrome reported to date has been 
Negro. Although some authors did not state 
the race, none of the ones who did state jt?617 
reported a Negro family. 

Heredity—There is still controversy con- 
cerning the mode of inheritance of this syn- 
drome. 

The finding of an unusually high ratio of 
affected to nonaffected progeny has led some 
authors*®:? to the hypothesis of differential 
segregation. Shaw and Glover's! proposed 
that the chromosome bearing the abnormal 
gene undergoes non-random dysjunction at 
meiosis, migrating preferentially to the oo- 
cyte rather than to the polar body in oogen- 

esis. 
_ However, the finding that affected sons of 
affected mothers transmitted the disease to 
their daughters more often than to their sons 
led Perkoff and associates’ to hypothesize 
the transmission to be dominant partially 
sex-linked. 

Graham“? suggested early intrauterine 

death of affected males on the basis of a 
shortage of males compared to females in the 
progeny of affected fathers or mothers. 
_ The kindred presented is too small in 
= number to significantly support one theory 
more than another, but the findings are not 
inconsistent with any of the proposed theo- 
ries. 

Supporting Graham’s' theory of early in- 
trauterine death of affected males, in gen- 
erations II and III there were 23 females 
and only 10 males. (All but one of the fourth 
generation were under five years of age, and 
therefore they are not included in the discus- 
sion because the disease could well have been 
present but not yet manifested. ) 

Shaw and Glover's? theory is also borne 
out by the finding that of the 12 examined 
daughters (of the four affected female mem- 
bers who had children), eight were affected 
and four were not affected. 

‘There was only one affected son (II-4) 
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who had children and thus Perkoff’s theory 
can not be proved or disproved, 

There is only one affected family member 
(III-12) who has an asymptomatic parent 
(IT-7). Also, in generations IT and III, 19 of 
the 23 females were examined, and among 
these were 11 affected and eight unaffected 
females. Six of the males in generations II 
and III were examined; three were affected 
and three unaffected. These findings are also 
consistent with a dominant gene of strong 
penetrance. In addition, the gene shows vari- 
able expression, e.g., there were only three 
instances where the affected member is af- 
fected identically as his parent (III-5, III-6, 
and [II-20). The most probable nature of 
the inheritance is, therefore, an autosomal 
dominant gene with strong penetration and 
variable expression. 


SUMMARY 

The syndrome of hereditary hemorrhagic 
nephritis, sensorineural hearing loss, and eye 
findings (Alport’s syndrome) is discussed. 
The first reported Negro kindred with this 
syndrome is presented with the case reports 
of three interesting members who showed 
early-onset cataracts and other unusual eye 
changes. 

Discussion of the findings and the mode 
of inheritance of the kindred is presented, In 
generations II and III there were 14 affected 
members and 11 unaffected; only one af- 
fected member has an asymptomatic parent. 
It is concluded, therefore, that an autosomal 
dominant gene with strong penetration and 
variable expression is most likely responsible 
in this kindred. 
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OPHTHALMIC MINIATURE 


Since I left you, mine eye is in my mind ; 
And that which governs me to go about 
Doth part his function and is partly blind, 
Seems seeing, but effectually is out ; 
For it no form delivers to the heart 
Of bird, of flower, or shape, which it doth latch: 
Of his quick objects hath the mind no part, 
Nor his own vision holds what it doth catch ; 
For if it see the rud’st or gentlest sight, 
The most sweet favour or deformed’st creature, 
The mountain or the sea, the day or night, 
The crow or dove, it shapes them to your feature: 
Incapable of more, replete with you, 
My most true mind thus maketh mine untrue. 


Shakespeare's Sonnets. Edward Bliss Reed (ed.) 
New Haven, Yale University Press, 1923, p. 57. 
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SKIN MANIFESTATIONS 
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Ghent, Belgium 


Fn 1958 one of ust? described a syndrome 
characterized by seven main signs: 

1. Dyscephaly with bird’s head—Scapho-, 
or more often brachycephaly, aplasia of the 
mandible with a thin and tapering nose and 
hence a distinctive physiognomy, which gives 
all affected subjects a “family” resemblance 
to one another. 

2. Dental anomalies—Teeth absent or 

malformed, irregularly set with hiatodonty. 
3. Proportioned dwarfism. 
4. Hypotrichosis—Particularly obvious in 
the region of the scalp (alopecic areas), 
the eyelashes and eyebrows, but also possibly 
affecting the beard and axillary and pubic 
hair, The hair is fine and generally of clear 
color. 

5. Skin atrophy-—Usually affecting the 
skin of the face and especially that of the 
nose. 

6. Bilateral microphthalmia. 

7. Congenital cataracts—Bilateral, total or 
incomplete. 

There is often nystagmus, and also con- 
vergent or divergent strabismus. 

There are no anomalies of the ear, as in 
the first arc syndrome; or anomalies of the 
eyelids, as in mandibulofacial dysostosis; or 
muscular atrophy with chronic arthritis and 
premature arteriosclerosis, as in progeria ; or 
onychoid lesions, as in certain forms of ecto- 
dermal dysplasia; or anomalies of the ex- 
tremities, as in certain other dyscephalias. 
There is no mental retardation, both neuro- 
logic and psychologic examinations usually 
being negative. 

Since the initial communication of one of 
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us (JF), numerous cases have helped to con- 
firm the existence of this syndrome. 

Most of the cases described are single 
with no sex predominance. Heredity is diffi- 
cult to demonstrate, as the patients have no 
progeny. It is nevertheless very probable; in 
fact, Waardenburg,** in 1959, observed the 
condition in monozygotic twins. Also, it has 
been noted in several members of the same 
family.®-76-°957 Moreover, consanguinity of 
the parents has been reported three times 
(6% of the cases) 4-26-19 

The syndrome is no doubt due to a distur- 
bance in development which occurs in the 
fifth or sixth week of embryonic life and 
which particularly affects the ventral part of 
the cephalic extremity while also spreading 
to certain ecto- and mesodermal anlagen. 

The skin involvement in the Francois dys- 
cephalic syndrome was reported from the 
outset but has never been studied histologi- 
cally. We therefore felt it useful to report 
two new cases which we examined in detail 
from this point of view, 


CASE REPORTS 


Case 1—Miss St. A., aged 38 years, was seen in 
March, 1969, (Fig. 1). Her vision had always been 
poor. Ophthalmic examination showed bilateral mi- 
crophthalmia (Fig. 2). The corneal diameter is 8.75 
mm on the right and 9 mm on the left. Echography 
shows that only the anterior segment is too small, 
the posterior segment being of normal length. In 
fact, the length of the anterior segment is only 2.46 
mm on the right and 2.56 mm on the left; the thick- 
ness of the lens is 4.01 mm on the right and 4.25 
mm on the left, and the length of the vitreous, 15.72 
mm on the right and 15.05 mm on the left, so that 
the overall length of the eye is 22.54 mm on the 
right and 22.21 mm on the left. 

The anterior chamber is shallow. There are rem- 
nants of the pupillary membrane. Some isolated 
opacities are found in the lens cortex, but no cata- 
ract proper. The vitreous is very clear, In the right 
fundus on the temporal side there is a small parapa- 
pillary atrophic area of triangular shape (Fig. 3). 
There is macular degeneration of half a disk diam- 
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Fig. 1 (Francois and Pierard) 


eter in size, with two small grains of pigment at the 
center of the depigmented background. The retina 
is dystrophic and is covered with pigment dust. On 
the left, we find a retrovascular pigmented stria on 
the nasal side of the optic disk parallel to the papil- 
lary border (Fig. 3). Macular degeneration is also 
present. The retina is dystrophic and dusted with 
fine pigment. 

The ocular tension is 42.1 mm Hg on the right 
and 29 mm Hg on the left. 

Gonioscopic examination shows a persistence of 
mesodermal tissue of the embryonal type in an open 
iridocorneal angle in both eyes. 

The visual acuity is 8/10 on the right with 
~- 1.50 8 sph. —~ 1.50 8 cyl. ax. at 170°. Tt is 1/10 on 
the left with sphere — 2 6 sph. 

Both visual fields are markedly and concentri- 
cally narrowed, 

Color vision is normal. The electroretinographic 
response is extremely subnormal on both sides. A 
goniotomy was performed in both eyes which nor- 
malized the ocular tension which is now 17.3 mm 
He on the right and 18.5 mm Hg on the left. 


_ Francois’ dyscephalic syndrome. 


From the systemic point of view, we found the 
following signs in this patient: 

Dyscephatia—The bird profile is typical, The 
nose is small, thin, pointed, and umbilic. The base 
of the nose is rather wide. The palpebral fissures 
are small and contramongoloid. The lips are thin 
and somewhat drawn in. The mandible is aplastic. 

Otolaryngology—Examination shows very nar- 
row nasal fossae, There is a submucosal buccal fis- 
sure. The auditory meatuses are considerably re- 
duced. The audiogram is subnormal. The voice 1s 
raucous and the articulation jerky. 

X-ray studies—These show the cranium, though a 
little small, to be otherwise normal. The facial struc- 
ture overall is insufficiently developed. The orbits are 
narrow. The frontal sinuses are non-existent, the 
maxillary sinuses tiny. Both maxillary bones are 
very little developed. The lower maxillary bone is 
aplastic and the ascending branch is especially 
atrophic. We find a minor coronoid apophysis but 
no condular or articular apophysis. 

Dental anowialies—These must have been severe ; 
the teeth progressively cracked, and between the 





Fig. 2 (Francois and Pierard). Case 1. Bilateral microphthalmos. 
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Fig. 3 (François and Pierard). Case 1. Left: Right fundus, parapapillary atrophic area and macu- 
lar degeneration. Right: Left fundus, retrovascular pigmented stria at the nasal side of the disk. 


ages of 20 to 25 years they were removed. The 
vault of the palate is narrow. 

Dwar fism-—The patient stands 1.57 m and weighs 
65 ke. 

Hypotrichosis--The hair is sparse, fine, clear, 
chestnut in color. Its length never reaches more 
than a few centimeters. (Fig. 4). The eyelashes are 
almost completely absent on the lower eyelids. 
There is pronounced alopecia of the eyebrows 
which are even absent laterally. The underarm, pu- 
bic, and vulva hair is absent. The skin of the limbs 
is dry and alopecic. 

Skin atrophy—The skin of the face is fine and a 
little soft on palpation. It is distinctly thinner in 
the region of the nose where it is dotted with telan- 
giectases. The cheeks are also telangiectatic. The 
palms and the soles are yellowish. The soles are 
slightly keratotic. The nails are very convex. 





Fige 4 (Francois and Pierard). Case 1. Fine and 
short hair. 





E ii 


The thighs and the legs show a livedoid netwark 
which is more apparent on the right side laterally 
and around the knees. 

Skeletal x-rays—The metacarpals are a little 
squat. There is camptodactyly of the fourth finger 
and the little finger on both sides and also brachy- 
phalangia of the middle phalanx of both index fin- 
gers. The middle phalanx of both little fingers is 
absent, and that of the fourth fingers is short and 
Squat. 

The long bones and the joints are normal. The 
second phalange of each of the last four toes is com- 
pletely missing on both sides. There is slight thoracic 
kyphosis with convexity to the right. L} and L, are 
congenitally fused. There are signs of a deforming 
spondylarthresis of the lumbar vertebrae. 

General development—-The mammary glands are 
rudimentary. The hands are small. The fourth fin- 
gers and the little fingers, which were operated on 
in childhood, are highly retracted like a claw. 

Karyotype—Blood microculture is normal (2n 
= 46 = 44A + XX). 

Histologic examination—We made two biop- 
sies, the first in the apparently normal skin of the 
forearm, the second in the temporal region where 
the tegument is thinned. 

Biopsy of forearm showed normal epidermis. 
The collagen fibers are undulating, often tangled 
and oriented in all directions with an obvious lack 
of cohesion. Hair follicles are absent. The seba- 
ceous glands are small. The sweat glands are nor- 
mal. The elastic fibers are fragmented in short seg- 
ments, particularly in the upper and middle dermal 
layers (Fig. 5). Deeper down, they are thicker and 
some appear bloated, tortuous, or piled as tangled 
clusters. 

Skin biopsy from the temporal region showed no 
epidermal lesions, but the hair infundibula are 
plugged with keratin. Several follicles are enlarged 
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Fig. 5 (Francois and Pierard). Case 1. Apparently normal skin of the forearm. Fragmentation of the 
clastic fibers (Verhoeff stain, X350). 





and devoid of hair. The sebaceous glands are rather toxylin-eosin nor with Masson's trichrome stain is 


g 


voluminous. The sweat glands are normal. The there any trace of senile elastosis. The elastic fibers, 
collagen fibers are sometimes homogenized and lack however, show a variety of anomalies in the upper 
cohesion, but their direction is less disordered than and middle dermal layers (Fig. 6 and 7). Aldehyde- 


= 


in the preceding preparation. Neither with hema- fuchsin shows, along with normally stained ele- 





Wee 


Fig. 6 (Francois and Pierard). Case 1. Atrophic skin of the temporal region. In the superior dermis 
alterations resembling these seen in actinic elastosis. (aldehyde-fuchsin stain, X330). 





Fig. 7 (Francois and Pierard). Case 1. Atrophic 
skin of the temporal region. In the superior dermis, 
alterations resembling these seen in senile elastosis. 
In the middle dermis, elastic fibres forming tangled 
clusters Corcein stain, X 140). 
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ments, thickened, swollen fibers with undulating 
contours. Some are strongly colored while others 
appear washed out. In places, the picture more or 
less recalls that observed in actinic elastosis (Fig. 
8). However, Verhoetf’s staining does not confirm 
this comparison. Throughout the upper dermis— 
that is, in the zone where actinic elastosis is nor- 
mally located—the elastin does not take the stain, 
but show up as very pale granular clusters more or 
less spread out with imprecise contours on which 
fibrils of grevish or brownish hue sometimes are 
seen (Fig. 9). Lower down, in the middle and 
comes normal, The fibers here are black color but 
few in number. Some are thin, often fragmented or 
moniliform, others are thicker, tortuous, and form 
tangled clusters. 

Case 2—-The case of this 33-year-old man was 
published by Konstas and associates” in 1964. He 
presented with a typical Francois dyscephalic syn- 
drome (Fig. 10). The family history was negative 
with no consanguinity of the parents. 

Ophthalmic examination shows both eyes to be 
microphthalnic, the corneal diameter being 10 mm. 
They had been operated on for congenital cataract 
at the age of four months. For five years the pa- 
tient had suffered from bilateral glaucoma. Bilateral 
nystagmus is also noted. 

The corneas show bullous, principally peripheral, 
edema. A secondary cataract membrane remains. 
The irises are atrophic. The eye fundus can not 
be explored. The vitreous shows signs of degenera- 
tion, 

The ocular tension is 42.1 mm Hg on the right 
and 33.0 mm Hg on the left. Vision is 1/20 on the 
right, and 1/30 on the left after correction of aphakia 





Fig. 8 (Francois and Pierard). Case 1. Atrophic skin of the temporal region. In the superior dermis of 
the temporal region. In the superior dermis the elastin is very badly stained. In the middle dermis (down 
at the right) normal staining of the elastic Abers (Verhoeff stain, x 140). 


AMERIC 





Fig, 9 (Francois and Pierard). Case 1. aope : 
skin of the temporal region. Middle and inferior 
dermis. Very scarce elastic network in He inferior 
dermis i Verhoeff stain, « 140). 


oe 4.19 8 on the right, sph. + 16 6 on the left). 
The visual fields show concentric narrowing, 


la both eyes we performed a Scheie fistulizing 
operation which normalized the tension. This ts now 





Fig. 10 (Francois 
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(Francois and Pierard). Case 2. - 
patches in th a 


i orie 
3/10 on the meht and 
The fund: appear normal althoug fh 
it is difficult to explore them. 
There is obvious ap lasia of 





95 mm Hg on the right and 6.8 mm Hg 
pets Vision has improved to 


2/10 on the left. 


the mandible. The 
whole facial structure is too small in relation to the 
cranium. The nose is thin, pointed and inghly 
curved. The profile is that of a bird. 

The teeth which were malformed have all been 
extracted, 


The scalp and 
of varied shape and size 


the beard have alopecic patches 
(Fig, 11). Those of the 


scalp are more or less atrophic and finely wrinkle 
on palpation. The follicular orifices have disap- 


peared. Eyebrows and lashes are rare. Axillary hair 


is scanty, that of the pubis normal. 


The skin is thinned, particularly caver the upper 
thorax. 
Proportioned dwartism existe—herelt, 16) om; 


rand weight 


A EE R ho 


girth, 161 en 


a 


scephalic syndrome. 
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Fig. 12 (Francois and Pierard). Case 2. Apparently normal skin of the forearm. Absence of cohesion of 
the collagen fibers (Masson’s trichrome, X 560). 


X-ray studies of the skull show that the man-  fundibula are enlarged by keratotic plugs, which 
dible is too small and too short. The whole of the extend even in the depth of the follicles, the hairs 
facial structure is too small in relation to the becoming very thin and atrophic. 


cranium. Elastin-~Under the well stained band of senile 
Cytogenetic examination showed no numerical — elastosis the middle and deep dermal layers show, 
or structural anomaly of the chromosomes. with aldehyde-fuchsin and orcein staining, a feebly 


Histologic examination--A biopsy was taken chromatic elastic network consisting of fibers frag- 
from the forearm where the skin is normal in mented into short segments or much undulating 
appearance and another from an alopecic patch of | which give them a moniliform aspect. Clusters of 
the scalp. very fine juxtaposed or intertwined fibers are also 

Biopsy of the forearm showed the epidermis to seen. At any rate, the thick and strongly stained 
be thin. The mucous body has only two to three fibers normally found in the deep dermal layer are 
cell layers. The stratum corneum is foliated. The absent. Those that are observed are rare, thinner 
upper dermal layer shows no anomaly, but the and more twisted. Here and there, small granular 
middle and deep dermal layers have a loose struc- clusters with fine fibers are seen. Under the wide 
ture. The collagen fibers are thin and oriented in all band of senile elastosis, the elastin shows a patho- 
directions. Cohesion is completely lacking (Fig. logical aspect. The fibers are fragmented, monili- 
12). The fibers appear disordered and tangled, or form, or tangled in the middle dermal layer, rare, 


swirling. Adnexa are rare as are the capillaries. thin and often barely stained in the deep dermal 
The elastic tissue is normal in appearance in layer. 
the outer dermal layer. Lower down, as in the pre- DISCUSSION 
ol AE ge ay P ede api N a i w Hi * * . w 
ceding case, it is often fragmented into short seg The involvement of the skin in the Fran- 


ments. The number of elongated fibers is clearly goo Bat Nps 
reduced. In the deep dermal layer, elastin is less O15 dyscephalic syndrome is far from neg- 


fragmented, but often forms tangled clusters and ligible. Hypotrichosis is very characteristic. 


Cie + . a 

skeins. . Always extensive, sometimes generalized, as 
Biopsy from an alopecic patch on the scalp shows | g . . p5 

that the epidermis has retained its pattern and its 1n Our first case, or disseminated in the form 


interpapillary buds are still present. The stratum of patches with an atrophic aspect, as in the 


corneum is thick and lamellar. T anular layer e: : 2 
corneum is thick and lamellar. The granular laver second case, it is accompanied by a certain 
is missing throughout almost the entire section. 


Pigmentation is pronounced, degree of atrophy of the facial skin, which is 
The intact papillary dermal layer is subtented by dry, fine, soft and riddled with telangiec- 


a layer of senile elastosis. As in the preceding sec- my: : 
: ee i PER tases. This dryness and finenes he skin 
tion, there is considerable laxity of the dermal > yi yness and fineness of the sk 


texture. Some hair follicles remain, but their in- can also be found in other regions of the 
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body. We also noted the livedoid network in 
the lower limbs which we observed in our 
first case and which one of us (JF) ob- 
served in his first published case. 

Histologic examination also demonstrates 
the presence of a generalized disturbance in 
the connective tissue. These modifications 
are observed not only at the sites where the 
tegument is objectively impaired but also 
some distance away in regions where no clin- 
ically detectable anomaly is present. 

In the apparently healthy skin, they con- 
sist of absence of cohesion of the collagen 
fibers which are tangled and oriented in all 
directions and of fragmentation of the elas- 
tic fibers into short segments. In the zones 
where the skin is clinically modified, they are 
reflected in the upper and middle dermal lay- 
ers by the same lack of cohesion of collagen 
and especially by the variability in the as- 
pects of the elastic fibers: some are frag- 
mented, moniliform, or tangled in tight clus- 
ters; others are swollen and show irregular 
or imprecise contours and uneven staining 
affinities. In the deep dermal layer they are 
rare, often narrow, or even thin and some- 
times take little stain. These histologic 
changes in the connective tissue explain the 
sensation of softness given by palpation of 
the facial skin of our patients. 

On the other hand, it seems that inflamma- 
tion plays only an accessory part in the pro- 
cess, since the infiltrates seen in the first case 
are nearly absent in the second one. 

It follows from these findings that the 
Francois dyscephalic syndrome is related in 
some way to congenital changes in elastin. 
They are nevertheless of quite a different 
nature from those observed in pseudoxan- 
thoma elasticum. While the changes in the 
latter become manifest quite clearly on rou- 
tine staining by a violaceous hue with hema- 
toxylin-eosin and by an orange-red hue with 
Masson’s trichrome, this is not true in the 
dyscephalic syndrome where the elastin is 
not brought out with these stains. With spec- 
ific staining methods, the appearances also 
differ appreciably from those seen in pseu- 
doxanthoma. Moreover, no calcium is seen 
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on staining with von Kossa. 

The presence of elastic alterations in the 
skin must make one suspect the possibility of 
alterations in Bruch’s membrane, as in the 
Groenblad-Strandberg syndrome where an- 
gioid striae are found. 

In the Francois syndrome, the fundus often 
cannot be explored because of microphthal- 
mia and primary or secondary cataract. This 


explains why few observers mention the re-, 


sults of ophthalmoscopic examination. 

Be this as it may, two histopathologic ex- 
aminations of the eves of patients, with the 
Francois syndrome are known: Wolter and 
Jones (1965)*! do not appear to have studied 
Bruch’s membrane, but Blodi and Braley 
(1966)** report numerous drusen of the 
vitreous lamina. 

Ophthalmoscopic anomalies of the fundus 
have been reported by a dozen authors: pe- 
ripapillary atrophy,*?2°** or speckled aspect 
of the fundus, ++ 

In one case, Francois (1959)* saw a colo- 
boma at the entrance of the optic nerve on 
the right, and on the left, peripapillary le- 
sions in the form of foci of cicatricial cho- 
rioretinitis. In another case, he reported 
anomalies of the macular region which cov- 
ered an area of four disk diameters. Two 
equally wide parts could be distinguished. 
The first, parapapillary, was irregularly de- 
pigmented and showed a marbled and yel- 
lowish aspect. The second part, temporal, 
was heavily pigmented and was occupied by 
dusty, tiny, brownish pigments which were 
distributed homogeneously and progressively 
diminished in number towards the periphery, 
while they accumulated on the central side 
where they suddenly stopped tracing a verti- 
cal irregularly undulated line. 

Carones (1961) saw a similar lesion. 
The temporal half of the posterior pole 
showed brownish, dusty pigmentation cover- 
ing a half-moon space from where it pro- 
gressively fell off towards the periphery. 

Calmettes and associates (1960)* observed 
diffuse atrophy of the pigment epithelium 
with macular cracks of a red brick color. 

Gernet (1964)** reported horizontal reti- 
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nal folds in the macular region in both eyes, 
their prominence being at the most one diop- 


„ter. These may well be changes in Bruch’s 


membrane as we observed in a Groenblad- 
Strandberg case. 

Other lesions of the fundus have been de- 
scribed: disseminated pigmentation, foci of 
chorioretinal atrophy,**®° greyish macular 
zone centered by a red fovea.®® 
, Finally, Guyard and associates (1962) ,* 
who observed the syndrome in a father and 
daughter, saw a coloboma of the choroid in 
the right eye of the latter and in the left eye, 
outside the disk, glial hyperplasia recalling 
proliferating retinitis with pigmented 
patches of cicatricial chorioretinitis, In add- 
tion there were cracks in the choroid recall- 


ing angioid striae. 


To sum up, several observations? 8:16:24,33 
mention appearances in the fundus which 
may be attributed to lesions of Bruch’s mem- 
brane. Although the number of the observed 
alterations is few, they must encourage one 
to look for lesions in a more systematic man- 
ner. 

Be this as it may, these lesions of the fun- 
dus are additional to the lesions of elastic tis- 
sue which we have noted in the skin. But, 
contrary to the elastic pseudoxanthoma of 
Groenblad-Strandberg where the disturbance 
in elastic tissue is the major change from 
which the others stem, the elastic anomaly in 
the dyscephalic syndrome constitutes only one 
of the facets of a more general disturbance in 
development affecting several systems during 
embryonic formation. 


SUM MARY 


Two typical cases of the François dysce- 
phalic syndrome are reported and the impor- 
tance of the skin involvement is stressed. 
Connective tissue lesions and especially elas- 
tin changes were demonstrated by histologic 
examinations revealing anomalies even in 
apparently healthy skin. 
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NANOPHTHALMOS 


Ricuarp B. O'GRADY 
Chicago, Illinois 


Pupillary-block glaucoma as a result of 
lens swelling or as a result of anterior dis- 
placement of the lens is a well documented 
entity. Less well known is the occurrence of 
glaucoma when a normal-sized lens is associ- 
ated with a small anterior segment. This oc- 
curred in a patient with bilateral nanophthal- 
mos, a form of congenital microphthalmos. 
Nanophthalmos (nanos = dwarf) is the 
result of an arrest in growth by unknown 
factors sometime after closure of the fetal 
cleft. This produces a reduction of ocular di- 
mensions without significant distortion of 
ocular structures. 


CASE REPORT 


In 1960, a 23-year-old serviceman experienced 
recurrent pain and congestion of the right eye asso- 
ciated with haloes around lights. Vision in this eye 
was 20/50 with a +7.00 D correction. The intraocu- 
lar pressure was 35 mm (Schiøtz). The left eye 
was +8.00 D hyperopic and had a corrected acuity 
of 20/25. The intraocular pressure was normal. 
Both anterior chambers were shallow and gonios- 
copy revealed narrow angles. Scattered peripheral 
anterior synechias were noted in the right eve only. 
A peripheral iridectomy with cautery of the wound 
margins was performed on the right eye. The 
chamber did not reform until the ninth postopera- 
tive day. A week later a prophylactic iridectomy 
was performed on the left eve. Despite local medi- 
cations, two cyclodialyses and a cyclodiathermy, the 
pressure in right eye remained in the 40 to 60 mm 
Hg range. Enucleation was performed two years 
later to relieve the intractible pain of bullous kera- 
topathy. 

The left eye remained normal until 1964 when the 
intraocular pressure was found on routine examina- 
tion to be 35 mm Hg. Peripheral anterior synechias 
were present superiorly about the site of the iris 
coloboma. Topical medications, two sector iridec- 
tomies with cautery of the wound lips and a cyclo- 
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Fig. 1 (O’Grady). Right eye. The disproportion- 
ately large lens and iris are joined by posterior 
synechias. The cortical clefts are artifacts. Nasally, 
the angle is occluded. Temporally, it is open as the 
result of a cyclodialysis cleft (arrow) (alcian blue, 
x8) (AFIP Neg. 67-4729). 


diathermy failed to control the pressure and the left 
eye was enucleated six years after the prophylactic 
iridectonty. 

PATHOLOGY 


Right eye--The eye measured 19 by 20 by 16 mm. 
A superior calotte had been removed elsewhere and 

fas not included with the specimen. The corneal 
horizontal diameter was 9 mm. Microscopic changes 
included corneal epithelial edema, occlusion of the 
angle nasally by synechias and iridolenticular adhe- 
sions. A cyclodialysis cleft was noted temporally. 
The lens appeared normal in size. The numerous 
cortical clefts were artifacts (Fig. 1). 

Left eve—The eye measured 20 by 20 by 19 mm. 
Corneal diameters were 9 by 9 mm. Peripheral and 
sector iris colobomas were present. Microscopic 
changes included corneal edema and closure of the 
angle inferiorly. Superiorly, there was an iris root 
coloboma. The adjacent ciliary body was updrawn 
to a well healed limbal scar, which closed the angle 
on this side. The lens appeared disproportionately 
large for the anterior segment. Cortical clefts were 
artifacts (Fig. 2) Diagnoses were: (1) bilateral 
nanophthalmes with chrome angle-closure glau- 
coma, (2) bullous keratopathy, (3) post-surgical 
limbal scars and iris colobomas. 
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Fig. 2 (O'Grady). Left eye. Inferiorly, the angle 
is closed by synechias. Superiorly, it is occluded by 
the updrawn ciliary body which adheres to an old 
surgical scar (arrow). The adjacent iris leaf con- 
tains a large coloboma. The normal-sized lens, con- 
taining artifactual cortical clefts appears to fill the 
small anterior segment. Posterior synechias were 
ruptured during sectioning (alcian blue, x8) (AFIP 
Neg. 67-4721). 


DISCUSSION 


Visual acuity in nanophthalmos is often 
decreased because of severe axial hyperopia 
or refractive myopia. Poor vision has also 
been attributed to macular hypoplasia.* In 
this case vision was good despite the fact 
that both eyes were reduced in size approxi- 
mately 15%. Each exhibited the small cornea 
and shallow anterior chamber that are char- 
acteristic of nanophthalmos. The lenses had 
normal AP diameters of 3.5 to 4 mm and 
equatorial diameters of 7 mm. These are 
postenucleation measurements, but they com- 
pare well with similar measurements of 
lenses from eyes of a young adult who died a 
sudden, unexpected death. The lack of sig- 
nificant degeneration rules out increase in 
lens size from changes secondary to surgical 
trauma, medical therapy, or uncontrolled 
glaucoma. 

A review of 14 cases of nanophthalmos 
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associated with glaucoma indicates that most 
patients were less than 45 years of age when 


glaucoma was diagnosed.** Most eyes were ~- 


poorly controlled with miotics or iridecto- 
mies, so a variety of surgical procedures 
were eventually performed with variable 
the glaucoma in some cases was probably re- 
lated to the presence of a relatively large lens 
in eyes containing small anterior segments. , 

Multiple operations with subsequent post- 
operative inflammation in a crowded anterior 
segment could have produced the trabecular 
scarring, peripheral anterior synechias, and 
posterior synechias in the present case. 
These are end-stage changes, however, and 
they do not explain the failure of the pro- 
phylactic iridectomy to prevent angle clo- 
sure, This suggests an alternative mechanism 
—that the relatively large lens ultimately 
blocked both the pupil and iris coloboma. If 
this is so, then lens extraction should be con- 
sidered if pupillary block persists after rea- 
sonable medical and surgical therapy have 
failed, Perhaps removal of the lens should be 
considered early in the treatment of angle- 
closure glaucoma in nanophthalmic eyes. To 
delay until the angle structures have been ir- 
reparably damaged by glaucoma or surgery 
or both would negate any benefits derived 
from removal of a pupillary and iridectomy 
block. Lens extraction might also permit the 
use of medications that are usually contrain- 
dicated in treating glaucomatous eves with 
narrow angles. 


SUMMARY 


A 23-year-old man with bilateral nan- 
ophthalmos, a form of congenital microph- 
thalmos, developed chronic angle closure 
glaucoma. The corneas were small and the 
anterior chambers shallow. The normal-sized 
lenses were relatively large for the small an- 
terior segments and ultimately produced a 
chronic pupillary block. The failure of stan- 
dard medical and surgical antiglaucoma pro- 
cedures necessitated bilateral enucleation. 
Lens extraction prior to irreversibly dam- 
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OPHTHALMIC MINIATURE 


From Heidelberg, September 18, 1884: Those who read with interest 
each year the “Bericht” of the Heidelberg Ophthalmological Society 
appreciate of how much importance are these meetings in the diffusion 
of knowledge in this department. 

Most of the leading oculists in Germany proper were present this 
year, several from Austria and a few from more remote countries, There 
were, in all, between 40 and 50, An informal meeting was held Sunday 
evening and the next morning at nine the Society began its work proper. 

Professor Arlt, as the patriarch of ophthalmology, occupied the chair, 
but soon asked Dr. Noyes, of New York, to officiate in his stead. Dr. 
Hess, of Mayence, was at his post as Secretary. 

Dr. Brettauer of Triest read a paper handed to him by Dr. Carl Koller 
of Vienna. It related to the effects of cocain. hydrochloric. as an anes- 
thetic. He stated that a two percent solution dropped upon the conjunc- 
tiva would produce a partial anesthesia of that membrane and of the 
cornea, together with some dilatation of the pupil. This was demon- 
strated later at the clinic of Prof. Becker, and the subject attracted much 
interest, A man whose left eye was healthy and with the ordinary sensi- 
bility was chosen for experiment. Two drops of a two percent solution 
were placed in the conjunctival sac; in about 10 minutes it was noticed 
that there was a distinct difference in the reaction of the two eyes to 
any irritant, and within five minutes more this anesthetic effect was 
quite remarkable. The palpepral, the ocular conjunctiva or the cornea 
could be touched with a blunt probe without causing the patient even to 
wink, 

When the cornea was pressed so firmly as to indent it, the eyelids 
closed, but no pain was complained of. A sharp probe upon the cornea 
or conjunctiva was said to “scratch uncomfortably,” and finally when a 
speculum was introduced or the conjunctiva caught in the toothed for- 
ceps the man complained that they “pulled,” but the degree of reaction 
was comparatively slight. These effects last, it is said, for only half an 

; hour or more, and although it has the disadvantage of dilating the pupil 
for a longer time it is evident that an efficient remedy has been added 
to those valued by oculists. 





Lucien Howe, M.D., Buffalo, New York 
Letter to Am. J. Ophth. 1:190, 1884 


SCLEROCORNEA 
Rurus O. Howarp, M.D., anp I. W. Apranams, M.D. 


New Haven, Connecticut 


Sclerocornea is an uncommon congenital 
anomaly in which the peripheral, or central, 
or entire cornea is opaque and resembles 
sclera, In this report, the ocular findings in 
three patients with sclerocornea are de- 
scribed, and the literature is briefly re- 
viewed. 


CASE REPORTS 


Case 1—A five-year-old Puerto Rican girl was 
seen because of an abnormally small left eye (Fig. 
1). The mother had no rash or illness during preg- 
nancy and took no medicine. The parents were un- 
related, and similar eye abnormalities had not oc- 
curred in other family members. The child's birth 
weight and development were normal. Examination 
revealed that height and weight were below the 
third percentile (Harold Stuart charts). The re- 
mainder of the general physical examination, chest 
and skull x-ray films, and bone age were normal. 

The eyelid fissure measured 23 mm horizontally 
in each eye, but the vertical opening was 7 mm on 
the right and 5 mm on the left. The left eye was 
enophthalmic, with Hertel readings of RE: 15.5, 
and LE: 13.0 mm, at a setting of 84 mm. The inter- 
canthal distance was 25 mm. A small-angle exotro- 
pia was present. The left pupil was round; both pu- 
pils reacted to light. An iris coloboma was present 
in the inferior nasal quadrant of the right eye (Fig. 
2). The peripheral cornea of the leit eye was opaque, 
but 2 2 mm central flattened portion was clear 
(Fig. 3). Fine superficial blood vessels extended 
over the peripheral cornea and ended as fine arcades 
at the margin of clear cornea. The eylids, orbits, 
lacrimal apparatus, diameters of the globes, duc- 
tions and versions, corneal sensation and globe 
transillumination were normal. Keratometer read- 
ings were RE: 6.90 (primary) + 6.75 (secondary), 
LE: greater than 8.65. The visual acuity of the 
right eye was 20/30 + 2 on the “E” chart, with a 
— 1.50 sphere; the left eye had questionable light 
perception. On slit-lamp examination, the transpar- 
ency and thickness of the central clear left corneal 
area appeared within normal limits. No corneal 
nerves were noted in the left cornea, but nerves 
were identified in the right cornea with the slit 
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Fig 1 (Howard and Abrahams) Five-year-old 
girl with unilateral left peripheral sclerocornea. 


lamp. The left iris, as seen through the small cen- 
tral cornea, appeared normal, but was displaced an- 
teriorly, and a space was present between the iris 
and lens. The distance from the cornea to the ante- 
rior surface of the lens was normal, and all of the 
left lens was clear. Gonioscopy was attempted, but 
it was not possible to visualize the region of the 
angle. Intraocular pressure was RE: 20.6, and LE: 
12.2 mm Hg. Right eye media, disk, macula, vessels, 
and peripheral retina were normal. Left eve media 
were clear and revealed a large inferior coloboma 
of the retina and choroid, including the optic nerve 
and extending at least to the equator. 

Case 2—A 35-year-old man was seen because of 
a congenital corneal opacity (Fig. 4). He had had 
congenital cerebral maldevelopment, with cerebral 
palsy, spastic diplegia and mental retardation 


(IQ œ 60) and resided in an institution. He was the 
fourth of five children. His siblings were stated to 
be normal, and there was no family history of 
sclerocornea. Generalized convulsive seizures began 
at the age of 17 years, and were controlled with 
phenobarbital. In the evaluation of his seizure dis- 
order, an absence of the septum pellucidum and di- 








Fig. 2 (Howard and Abrahams) An inferonasal 
iris coloboma was present in the right eye. There’ 
was no other abnormality except for a marginal in- 
crease in intraocular pressure. . 
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Fig. 3 (Howard and Abrahams). Top: The pe- 
ripheral left cornea was opaque, resembled sclera, 
and was covered by a superficial network of radial 
blood vessels which arose from the conjunctiva. 
The central 2 mm of cornea was clear and appeared 
normal. Several brown pigment clumps were pres- 
ent on the nasal conjunctiva (arrow). Bottom: The 
flatness of the cornea is apparent when viewed 
from the side. 


lated lateral ventricles was demonstrated by pneu- 
moencephalography. The  electroencephalogram, 
cerbrospinal fluid cells and protein, and serology for 
syphilis were normal. The seizures ceased at the age 
of 28 years and no anticonvulsant therapy was sub- 
sequently required. He has been treated for recur- 
rent impetigo and boils. General physical examina- 
tion was unremarkable, except that the lower inci- 
sors were separated, and there was a malocclusion. 

Ocular examination revealed a right blepharo- 
ptosis and enophthalmos. The right cornea was 


SCLEROCORNEA 


densely opaque (Fig. 5) and no anterior-segment 
details could be seen. Ductions, versions, and 
Schirmer tear tests were normal. Corneal sensation 
was diminished on the right side. Convergence 
movements were poor. The left pupil was round and 
reacted to light directly and consensually. The in- 
tercanthal distance was 35 mm, the outer canthal 
distance, 95 mm. The right eve had light perception 
and projection. The left visual acuity was estimated 
to be normal. Shit lamp examination, gonroscopy, 
and dilated indirect fundus of the eye were all nor- 
mal. Intraocular pressure was RE: 20.1 mm He, 
and LE: 15.6 mm Hg. The left peripheral field was 
estimated to be normal by observing his head turn 
toward a light brought in from the periphery. 

Case 3—A seven-month-old boy was seen with 
total bilateral sclerocornea diagnosed shortly 
following birth. His eyes remained unchanged, 
without injection or discharge. He was the product 
of an uneventful pregnancy, and weighed eight 
pounds, two ounces at birth. The mother had no 
history of drug ingestion or illness during preg- 
nancy. The family history was negative for sclero- 
cornea or any known developmental defects, and 
two siblings were normal. There was no known 
consanguinity. Detailed evaluation in Montreal 
Children’s Hospital showed an essentially normal 
physical examination, except for the ocular find- 
ings. Laboratory studies revealed mild anemia (Hb 
10.0 g), and minimally abnormal EEG (“photic 
driving induced some driving from the occipital re- 
gion at lower frequencies on the right side only”). 
Skull and chest x-ray films were normal. Chromo- 
some analysis was normal male, 44 XY. 

The ocular examination revealed a mongoloid 
configuration of the eyelid fissues (Fig. 6). Ocular 
motility, Bell’s phenomenon, the Schirmer test, and 
size of the eyes were normal. The child had brief 
episodes of bilateral left-jerk nystagmus, or clock- 
wise rotary nystagmus, lasting less than 30 seconds. 
Corneal sensation was diminished. Both corneas were 
densely opaque, and no anterior ocular detail was 
seen. He appeared to have light perception and pro- 
jection bilaterally. Intraocular pressure was 15.9 
mm He in each eye. 

On slit-lamp examination, both corneal surfaces 
were definitely flattened. Bilaterally, fine superficial 
blood vessels extended onto the anterior surface of 





Fig. 4 (Howard and Abrahams) A 35-year-old 
man with total unilateral sclerocornea. Blepharopto- 


sis (right fissure 5 mm, left 8 mm) and an enoph- 
thaimus (RE: 17 mm, LE: 20 mm, at 105 mm) 
are present on the affected side. 
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Fig. 5 (Howard and Abrahams). Top: The right 
“cornea” was densely opaque and no internal ocular 
detail could be seen. A central area was completely 
free of blood vessels. Bottom: The central cornea 
was flat, and the corneal-scleral sulcus was not 
identified. 


the globe corresponding to the cornea, leaving a 
central 5 mm vertical and 10 mm horizontal avascu- 
lar center (Fig. 7). The central “cornea” was dif- 
fusely opaque in all layers, and the posterior surface 
of the cornea could not be seen. The cornea ap- 
peared to be slightly thickened. No anterior cham- 
ber, iris, or lens detail was visualized. Central cur- 
vature was estimated from scleral lens molding 
powder impressions to be approximately RE: &2 
mm, and LE: 9.0 mm. left eye. Only a central 2 
mm area, corresponding to the pupillary space, was 
seen by transillumination. While no anterior cham- 
ber structures could be seen, an 11 mm blue colora- 
tion deep to the surface centrally was considered to 
represent iris behind the “cornea.” 
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DISCUSSION 


Scleralization of the cornea, or sclerocor- 
nea, is an uncommon anomaly characterized 
by stationary, unilateral or bilateral opacities 
of the peripheral, central, or entire cornea. 
The opacities are present at birth, and are 
not associated with interstitial keratitis? ul- 
ceration, or any inflammatory disease of the 
cornea at the time of birth. 

At least 49 cases of sclerocornea have, 
been reported.® Bilateral involvement has 
occurred in 43 cases; males and females are 
similarly affected. In approximately 50% of 
the case reports, dominant or recessive in- 
heritance has been described. The remaining 
cases have been sporadic. 

Few systemic abnormalities have been as- 
sociated with sclerocornea. One patient had 
hexadactyly of hands and feet combined 
with lacunae of the parietal bones (possibly 
Biemond’s syndrome®) ; another had fragile 
bones, blue sclera, and decreased hearing 
(Lobstein’s syndrome). Features suggesting 
Hurler’s disease were reported in one case. 
There are single reports of calcification of 
the cerebral faux, torticollis, cerebellar and 
psychomotor retardation; deafness, cryp- 
torchism and pulmonary disease; congenital 
cerebellar disease; brachycephaly; facial 
asymmetry, including maxillary hypoplasia ; 
dyscramia, malformed ears, and occult spina 
bifida; and prognathism and arched palate. 
One infant had clinical features of trisomy 
18, but a chromosome analysis was not made. 
External ear anomalies have been described 
in three patients with sclerocornea. The 
other systemic anomalies have been variable 





Fig. 6 (Howard and Abrahams). A seven-month- 
old boy with mongoloid eyelid fissures and bilateral 
total sclerocornea. 
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Fig. 7 (Howard and Abrahams). Both corneas were densely opaque and no internal ocular detail could 
be seen, A central oval portion of each cornea was free of blood vessels. 


and infrequent, and no clear association with 
sclerocornea is apparent. 

The ocular abnormalities reported in 49 
cases are listed in Table 1. It should be em- 
phasized that the figures probably do not 
represent true incidence values, as these pa- 
tients have been examined by numerous ob- 
servers since 1909, the diagnostic tests have 
varied from observation to very precise mea- 
surement, and a detailed eye examination has 
not been reported on these patients. Conse- 
quently, the true incidence of ocular abnor- 
malities is probably underestimated. 

Ocular examination of a patient with 
sclerocornea may reveal enophthalmus and 
blepharoptosis with both microphthalmic and 
globes of normal size. Sclerocornea has also 
been described in macrophthalmic eyes. Only 
one observer has felt the blepharoptosis was 
related to a paretic levator. Mongoloid eyelid 
fissures have been reported in one patient. 
No abnormality of tearing, tear drainage, 
ductions, or pupillary response have been de- 
scribed. Nystagmus has occurred in several 
patients: intermittent horizontal pendular, 
horizontal jerk, and rotary nystagmus have 
all been described. Nystagmus has occurred 
with unilateral and bilateral sclerocornea. 
Strabismus has occurred in patients with an 
amblyopic eye; esodeviation has been re- 
sported more frequently than exodeviation. 


Flattening of the corneal surface, or corneal 
plana, is frequently coexistent. The central 
corneal curvature has been measured as flat 
as 23 diopters, while in other patients, it ap- 


TABLE 1 


OCULAR ABNORMALITIES IN SCLEROCORNEA 


No. Patients 


Aoma (total 49) 
Bilateral sclerocornea 43 
Enophthalmus 3 
Blepharoptosis R 
Microphthalmus 4 
Macrophthalmus 2 
Nystagmus 9 
Strabismus 12 
esotropia i 
Exotropia 4 
Not described 1 
Flattened cornea 38 
Decreased corneal sensation 4 
Transparent retrocorneal membrane Í 
Shallow anterior chamber 19 
Anterior synechiae 10 
Posterior embryotoxin 1 
Iris: hypoplastic 8 
pupillary fibers 7 
rridoschisis i 
Pupil: ectopic 5 
anisocoria 1 
Lens: cataractous 4 
Elevated intraocular pressure 5 
Fundus changes 6 
Myopia 2 
Coloboma 1 
Glaucoma 3 
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proaches normal values. Visual acuity has 
been severely diminished to as low as light 
perception in most patients. The reduced 
acuity is attributable to the dense corneal 
opacities, glaucoma, coloboma of the retina 
and Fuchs’ spots. While the refractive errors 
in affected eyes may be minimal, both high 
myopia and hyperopia have been clearly doc- 
umented. 

When an eye with sclerocornea is exam- 
ined with the slit lamp, the peripheral opaci- 
fied cornea is continuous with the sclera, and 
the corneal-scleral sulcus is usually not iden- 
tified. Fine blood vessels, arising from the 
conjunctiva, extend superficially over the pe- 
ripheral cloudy cornea and terminate in ar- 
cades, leaving an ovoid, avascular area cen- 
trally, which may be opaque or clear. The 
corneal opacities extend through the full 
thickness of stroma, and may be sufficiently 
dense to prevent visualization of the poste- 
rior corneal surface. Corneal thickness has 
been estimated to be reduced, normal, or in- 
creased slightly, but thickness measurements 
have not yet been reported, If a portion of 
the cornea is clear, there is an abrupt transi- 
tion from opaque to normal, clear cornea, 
and the clear area allows visualization of the 
intraocular structures. 

Several observers have considered the an- 
terior chamber to be shallow on the basis of 
slit lamp and histopathologic examination of 
affected eyes. Posterior embryotoxin, and 
anterior synechiaes extending to the center 
of the cornea may occur. Cataracts were de- 
scribed in four patients between 43 and 65 
years old. The cataracts were described as 
“coronary, dense white, complicated, and 
senile”; they are probably unrelated to the 
sclerocornea. Other associated anterior ocu- 
lar anomalies have included hyaline mem- 
brane on the posterior cornea, iris coloboma, 
hypoplastic iris, remnants of the tunica vas- 
culosa lentis, and iridoschisis. 

Intraocular pressure may only be esti- 
mated because of the abnormal corneas, but 
findings compatible with glaucoma have been 
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recognized, 1.e., enlarged blind spots, Bjer- 
rum scotomas, decreased facility of outflow, 
and increased intraocular pressure as deter- 
mined through the abnormal corneas. Field 
defects in sclerocornea may include scotomas 
related to glaucoma, colobomas, myopic 
changes, or corneal opacities. s 

Coloboma of the choroid and retina, optie 
nerve changes of glaucoma and myopic 
changes may be observed if the fundus can 
be examined. It is possible that ultrasonic 
evaluation of the eyes may provide some in- 
formation concerning the axial refractive 
state, and may clarify the intraocular anat- 
omy in those cases where dense corneal 
opacities prevent visualization of the interior 
of the eye. 

The electroretinogram in sclerocornea 
may be normal, or diminished, as in a my- 
opic patient with a Fuchs’ spot. 

Management of this condition has gener- 
ally involved observation only, no specific 
therapy being available. When Sr was ap- 
plied to one eye, it yielded no significant 
change in the opacity.? A lamellar corneal 
graft was performed by Paufique* on a 
three-year-old patient with sclerocornea, but 
the graft did not remain clear. A bilateral 
penetrating keratoplasty performed on an 
11-year-old child was technically successful,* 
but the final visual result was very poor, 
probably because of dense amblyopia. We 
suggest penetrating corneal grafts should be 
considered in patients with bilateral sclero- 
cornea with opacifications dense enough to 
preclude useful visual perception; the sur- 
gery should be attempted early in an effort to 
prevent irreversible amblyopia. If surgery is 
attempted, however, prognosis for useful vi- 
sion should be guarded because of the known 
association with sclerocornea of shallow an- 
terior chambers, glaucoma, high refractive 
errors, and colobomas of the choroid and ret- 
ina, 

There have been four histopathologic de- 
scriptions of sclerocornea. Goldstein and Co- 
gan” reported the findings of an entire globe 
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obtained from a 19-year-old girl. The globe 
was enlarged and compatible with congenital 
glaucoma. The cornea was of approximately 
normal thickness, with normal central ep- 
ithelium. The peripheral epithelium, how- 
ever, showed folds and underlying loose are- 
olar tissue compatible with conjunctiva. 
Stromal cellularity was considered normal, 
and stromal blood vessels “similar to the 
sclera” were identified. Bowman’s membrane 
was not identified, and Descemet’s mem- 
brane was missing irregularly, and replaced 
by fibroplastic proliferation. A large anterior 
synechiae occluded the angle. A fibroglial 
plaque was on the posterior lens surface. 
The ciliary body was flattened and the ciliary 
processes atrophic. The optic nerve was cup- 
ped, 

Block? reported the histopathologic finding 
in a corneal button obtained from penetrat- 
ing keratoplasty which showed absence of 
Bowman’s membrane, defects in Descemet’s 
membrane, irregular stromal collagen lamel- 
lae, and anterior synechiae. Another cornea 
obtained at the time of penetrating kerato- 
plasty was reported by Desvignes and associ- 
ates. This specimen had absence of Bow- 
man’s membrane, diffuse stromal edema, ir- 
regular Descemet’s membrane and endothe- 
lium, and a hyaline retrocorneal membrane. 

Kolbert and Seelenfreund® have examined 
two globes from an infant who died at the 
age of six weeks. One eye was microp- 
thalmic, the other was of normal size. In 
both eyes, keratinization of compressed ante- 
rior corneal epithelial cells was present. 
Bowman’s layer was irregularly thickened or 
absent. The peripheral stroma was vascular- 
ized. Descemet’s layer and endothelium were 
irregularly absent. Anterior synechiae and a 
shallow anterior chamber were present. The 
trabecular meshwork and Schlemm’s canal 
were present irregularly. Vacuoles were 
present in the anterior subcapsular area of 
the normal-sized eye. These authors inter- 
preted the findings as sclerocornea and ante- 
rior chamber cleavage syndrome. Histopath- 
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ologic and clinical descriptions by others 
have shown the association of anterior cham- 
ber abnormalities in patients with sclerocor- 
nea. 

The differential diagnosis of sclerocornea 
should include any congenital condition that 
results in corneal clouding or congenital 
glaucoma. History, careful external exami- 
nation, changes with time, and associated 
systemic findings will generally exclude 
those cases related to trauma, infection, ge- 
netic diseases such as the mucopolysacchari- 
doses, or congenital hereditary stationary 
corneal dystrophy. There appears to be sig- 
nificant similarity between some corneal 
findings in sclerocornea, Peter’s anomaly, 
and Rieger’s anomaly. These conditions may 
represent variations of the same basic defect. 
Common findings include blending of cornea 
and sclera, anterior synechiae, posterior em- 
bryotoxin, prominent iris processes in the ir- 
ido—corneal angle, and congenital glaucoma. 
Differences include mode of inheritance, site 
of corneal involvement, extent of iris abnor- 
mality, and possibly associated systemic 
anomalies. 

There is some overlap between the fea- 
tures of peripheral sclerocornea and micro- 
cornea. Duke-Elder® has described the in- 
creased corneal curvature in some patients 
with microcornea, but states the curvature 
may also be normal, as in some patients with 
sclerocornea. Other ocular anomalies associ- 
ated with microcornea may also be seen in 
sclerocornea: typical coloboma of the iris 
and/or retina—choroid, irido—corneal angle 
dysgenesis, glaucoma, and high refractive er- 
rors. Currently, there is no pathognomonic 
ocular feature or diagnostic test to differen- 
tiate these conditions. 

The cause of sclerocornea is unknown, It 
has been suggested that it is due to faulty in- 
nervation,’® or to a defect in mesodermal 
differentiation at the third or fourth month 
of embryonic life,’ or to faulty resorption 
of mesenchymal tissue in the anterior cham- 
ber and angle, resulting in prolonged contact 
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between posterior cornea and vascularized 
mesenchymal tissue.” The last explanation is 
plausible, but unsupported by studies in an 
adequate experimental model. Anterior seg- 
ment development has been studied in a 
strain of rabbits which develop central cor- 
neal opacities with recessive inheritance.** In 
this experimental model, there was no evi- 
dence that corneal clouding resulted from 
faulty separation of the lens from the cor- 
nea, but rather that an unrelated defect in 
endothelium produced the corneal opacity. 


SUMMARY 


Sclerocornea is an uncommon congenital 
anomaly in which the peripheral, or central, 
or entire cornea is opaque and resembles 
sclera. The varied clinical manifestations of 
this abnormality are demonstrated in three 
case reports: unilateral and bilateral, and 
partial and total involvement. Associated 
ocular defects sometimes seen include cornea 
plana; dysgenesis of the cornea, iris and iri- 
do~-corneal angle; secondary glaucoma; iris 
and retinal—choroidal colobomas ; and signifi- 
cant refractive errors. The role of early cor- 
neal surgery in these patients is discussed. 
The importance of careful examination of 
the seemingly unaffected eye in unilateral 
cases is stressed. Diverse, possibly unrelated, 
systemic anomalies occur in many individu- 
als with sclerocornea. 
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INTRAOCULAR PRESSURE VARIATION DURING XENON AND 
RUBY LASER PHOTOCOAGULATION 


FREDERICK T. FRAUNFELDER, M.D. 
Baltimore, Maryland 


LAWRENCE J. VIERNSTEIN, PH.D. 
Silver Springs, Maryland 


Xenon and laser photocoagulation may 
cause intraocular “explosions” presumably 
by bringing intra- and extracellular fluids to 
a boiling point with increased pressure and 
an audible “pop.” The measurement of this 
pressure surge and its characteristics have 
not been made, although ophthalmic photoco- 
agulation instruments are commonly used. 

Our interest in these intraocular explo- 
sions resulted from clinical and experimental 
observations during xenon photocoagulation 
of the anterior segment. Photocoagulation of 
an iris cyst with an inadvertent explosion 
caused a macular hemorrhage. In another 
case, an iris explosion occurred with such 
force that it caused fluid from the conjuncti- 
val sac to hit the face of the attending sur- 
geon who, at first, thought the globe had rup- 
tured.* Photocoagulation with explosion in 
isolated experimental melanomas of the iris 
in hamsters caused viable tumor tissue to be 

dispersed throughout the anterior chamber. 
_ However, cures were obtained in some ani- 
-= mals if iris photocoagulation was done with- 
out an explosion.? It has recently been re- 
ported? that explosive changes in retinal tis- 
sue from a laser beam can cause damage to 
cells peripheral to the center of coagulation 
because of the generation of a high pressure 
front. 
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The purpose of this paper is to describe 
quantitative measurements of the acoustical 
wave that is generated during the xenon 
photocoagulation and ruby laser burns of the 
iris and retina, and to draw possible clinical 
correlations. 


MATERIALS AND METHODS 

Rabbits with pigmented irises weighing 2- 
4 kg were anesthetized with 24% urethane, 
4-6 ml/kg administered intravenously. Rhe- 
sus monkeys weighing 3-4 kg were anesthe- 
tized with intravenous phenylidine HC] 
(Sernylan). To minimize the blink reflex, 
0.5% proparacaine ( Opthane) was applied 
topically. Pupils were made miotic with topi- 
cal 4% pilocarpine HCl. Animals and sup- 
porting equipment were placed on specially 
designed tables so that the photocoagulator 
arm could remain stationary while the table 
top could be moved vertically with fine preci- 
sion for exact focus. This type of focusing 
on the iris with the iris coagulator attach- 
ment made iris explosions possible with each 
attempt. With the retinal attachment on the 
photocoagulator, retinal explosions were 
caused simply by keeping the focused beam 
on until an explosion occurred. Laser explo- 
sions were produced in the iris and retina with 
the normal use of the instrument, except that 
an additional +10 focusing lens was used to 
produce iris lesions. In most experiments 
three to four lesions were made in each eye. 

The xenon photocoagulator ( Zeiss) was 
used with settings of GR or G;Rs, dia- 
phragm 0, and field 6. The ruby laser ( Ameri- 
can Optical) was used with an intensity set- 
ting of nine and spot sizes of 1°, 2.5°, and 5°, 
Estimates of total light flux produced with 
these settings were measured from a calorim- 
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eter consisting of a carbon block containing 
a thermocouple. Light intensity was measured 
by the temperature rise, with compensation 
allowed for concurrent heat loss from convec- 
tion and reradiation. 

The intraocular pressure was measured by 
direct cannulation of the anterior chamber 
through a 2l-gauge needle connected to a 
Sanborn pressure transducer on a microma- 
nipulator, A 16-gauge needle was used to 
measure intravitreal pressure. The transduc- 
ers were connected to the Sanborn model 
150 recorder with the output displayed on a 
Type 535A Tektronic oscilloscope. Mea- 
surements of pressure elevation were also 
obtained by transensor disks® implanted ei- 
ther in the anterior chamber or between the 
ciliary body and sclera of rabbits and mon- 
keys. Experiments were not performed until 
three weeks after surgical implantation of 
the transensor. Each disk contains a tuned 
electrical circuit whose resonant frequency 1s 
a function of the compression of the disk. 
The disk, after it was implanted in the ani- 
mal, was calibrated in terms of frequency vs 
pressure by placing the animal in a hyper- 
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Fig. l (Fraunielder and Viern- 
stein). The upper curve shows the 
intraocular pressure changes as 
measured by the Sanborn trans- 0 
ducer during an iris explosion 
caused by the xenon beam. The 
lower curve is a simultaneous re- 
cording of the response of the solar 
cell to xenon light reflected from 
the corneal surface. These curves 
were traced from a photograph of 
the display of a dual beam oscillo-~ 
scope. 


PRESSURE 
(mm Hg) 


VOLTAGE OUTPUT 
OF SOLAR CELL 
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baric chamber. The resonant frequency of 
the disk was detected with a radio frequency 
sensing coil placed in the vicinity of the disk. 
The amount of detuning that occurred in the 
disk resonant circuit was recorded as a mea- 
sure of the intraocular pressure. Further 
studies to define the characteristics of the 
pressure variations were performed with the 
use of a 7 X 7 mm barium titanate crystal 
wafer. The wafer was surgically placed ad- 
jacent to the globe with the area bathed in 
normal saline. Anterior chamber tempera- 
ture changes were measured by a 0.003 inch 
chromel-constant thermocouple placed in the 
vicinity of the iris explosion. Data from all 
these measurements were recorded by photo- 
graphing the display of the oscilloscope with 
a polaroid camera. 


RESULTS 


The pattern of pressure changes as re- 
corded with the Sanborn transducer ob- 
served during the xenon photocoagulation of 
the iris was recorded (Fig. 1). The follow- 
ing intraocular pressure changes occur after 
the xenon beam was turned on: (1) In the 
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TABLE 1 


PEAK EXPLOSION PRESSURES PRODUCED IN THE EYE BY XENON AND LASER BEAMS, 
MEASURED BY THE SANBORN PRESSURE TRANSDUCER 


neari era ereenn an N enema 


Explosion Site Animal 


+ 


Meee ieee e eaae rent UU 


Iris Rabbit eyes Xenon 
Ruby laser 
Iris Human eyes Xenon 
(eye bank} 
Retina Rabbit eyes Xenon 
Ruby laser 
Iris Rabbit eyes Xenon 





* Standard error of the mean shown in parenthesis. 








Photocoagulation 
Equipment 





Peak Pressure 
(in mm Hg) Range of Pres- 


sures Recorded 











No. Pressure Gn mm Hg) 
Samples {averages of total) 

37 72.0 (10.0)* 5-406 
25 51.0 (7.1) 5-136 
5 80.0 (19.7) 15-120 
6 20.0 (7.6) 10- 35 
8 45.6 (7.9) 5-120 
20F (A} 66.5 (8.0) 5-120 
(V) 77.5 (9.4) 35-195 


t Pressure measurements made simultaneously in the anterior chamber (A) and vitreous (V). 


first 0.3 second there was a gradual 2-3 mm 
Hg elevation in intraocular pressure. (2) An 
audible “pop” was heard, at which time a 
sudden steep rise and fall in intraocular 
pressure was recorded. The damped oscilla- 
tions following the explosion were probably 
not pressure changes in the eye, but were 
caused by the shock excitation of the San- 
born recording system from the sudden 
pressure change. (3) The xenon beam re- 
mained on about 0.4 second following the 
explosion before the operator could react to 
turn it off, during which time the pressure 
continued to rise an additional 9-12 mm Hg. 
After the beam was turned off, the intraocu- 
lar pressure slowly declined toward its nor- 
mal value. The lower recording is the voltage 
from a solar cell that received reflected light 
from the corneal surface. This recording 
was made to measure the exposure time. 
However, it also showed that the explosion 
was of a magnitude to cause a sudden move- 
ment of the corneal surface. 

The pressure surge produced by the ruby 
laser was of the same magnitude. Triggering 
the laser beam gave a light exposure of 0.7 
emilliseconds and little or no rise in intraocular 
pressure followed the explosion caused by 
the laser beam. 

The xenon photocoagulator produced a 
light flux of 5.4 joules/second, or 3.8 joules 


for the average 0.7 seconds of exposure. The 
laser produced 857 joules/second, but was 
on for a fixed period of 0.0007 seconds or 
0.6 joules. The pattern of the pressure surge 
was identical with iris and retinal coagula- 
tion, and did not vary in different species of 
animals. 

Peak pressure measurements using the 
Sanborn transducer are summarized (Table 
1). The average total exposure time using the 
xenon was 0.71 + 0.24 seconds and the 
average time to obtain an explosion was 
0.31 = 0.026 seconds. There was no corre- 
lation between baseline ocular pressure and 
peak of pressure surge during photocoagula- 
tion. The wide pressure ranges of the pres- 
sure surge, 1e., 5-400, is not unexpected since 
many variables are involved. Simultaneous 
pressure recording in the anterior chamber 
and vitreous shows that the pressure surge is 
transmitted throughout the eye. Retinal ex- 
plosions with the xenon unit caused only 
minimal pressure elevations, although pro- 
ducing very destructive retinal lesions. On 
the other hand, the ruby laser’s lesions were 
not as disruptive but caused pressure surges 
up to 120 mm Hg. 

The time course of the pressure wave dur- 
ing the xenon production of an iris explo- 
sion was recorded by a transensor (Fig. 2). 
The pressure surge is a pulse lasting about 
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one millisecond. All solar cell recordings 
showed a shift in the baseline reading, 
caused by a change in the position of the eye 
with respect to the detecting coil after the 
intraocular explosion. The pressure mea- 
surement with the transensor in the anterior 
chamber varied from 20 to 180 mm Hg for 
iris explosions with the xenon photocoagula- 
tion or ruby laser (Table 2). Retinal burns 
near the optic disk showed pressure surges 
of 80 to 200 mm Hg with the laser as re- 
corded by a transensor implanted between 
the ciliary body and the sclera. 

Simultaneous pressure measurements of 
the explosion as detected by the barium tita- 


nate crystal and the Sanborn transducer 
were recorded (Fig. 3). It is clear that the 
Sanborn transducer cannot follow the rapid 
change in pressure. The measurement with 
the crystal shows that the pressure rises to a 
peak in 0.15 mseconds. The total duration of 
the pressure surge ranges from 0.5 to 1.0 
milliseconds. 

Peak temperature elevations of over 100°C 
from baseline readings were measured with 
a thermocouple during the explosion of 
iris tissue in rabbits (Table 3). The rise in 
temperature with xenon photocoagulation 
follows a time course similar to the slow rise 
in pressure shown in Figure 1. The in- 


TABLE 2 


PEAK EXPLOSION PRESSURES PRODUCED IN THE EYE BY XENON AND RUBY LASER BEAMS 
MEASURED BY THE TRANSENSOR 


ee erent ine NAAR EA RON MEERA ARREARS PELE AL oT ee 


a ; Sa Photocoagulation 
Explosion Site oe 


i Equipment 
[ris* Rabbit Nenon 
Monkey Xenon 
[ris* Rabbit Ruby laser 
Retinat Rabbit Ruby laser 


oor mnie me aeea tC TL A 


* Transensor in anterior chamber. 


+ Standard error of the mean shown in parenthesis. 


t Transensor in suprachoroidal space. 


aradan irn Ana a hnap annar 


sa raae apanman MEON ornare PH na mnn an nee ee TIAA A 





en e ea 


Range of 
Pressures 
Gn mm Heg) 





20-160 

5 95.0 (16.6) 20-160 
13 110.0 (11.5) 30-180. 

3 130.0 (36.1) 80-200 
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Fig, 3 (Fraunfelder and Viern- 
stein). Upper tracing shows pres- 
sure variation of a laser induced iris 


CRYSTAL 


å l divisions) 
explosion as recorded by a barium 
titanate crystal. The lower tracing 
shows the simultaneous recording PRESSURE 
ef the same pressure by means of a (mm Hg) 


Sanborn transducer. 


creased intraocular pressure and tempera- 
ture subside slowly after the treatment. 
When the laser was used, the temperature 
transient was more rapid and no increased 


intraocular pressure was evident following 
the explosion. 


DISCUSSION 


The theoretical aspects of iris and retinal 
explosions produced by an intense light 
beam are not fully understood. The light is 
probably absorbed by the melanin pigment 
granules, and since melanin pyrolyzes at 
185° C, the granules absorb enough heat to al- 
most immediately vaporize the intracellular 
fluid surrounding them. The resulting cavi- 
tation produces the audible “pop” and a 
pressure front, which may reach a peak of 
400 mm Hg in less than a millisecond. 

Cole, in studying underwater explosions, 
classifies the resulting acoustical wave as a 
shock wave if the wave velocity exceeds that 
of sound. We are not certain that the acous- 
tical phenomena observed in the eye treated 
internally with laser or xenon beams is a 
shock wave. However, Mendelson, and Ack- 
erman’ state that a shock wave is produced 
in the case of laser radiation of biological 


TABLE 3 
DISTANCE OF THERMOCOUPLE FROM EXPLOSION SITE 


SPUN eee nirean iere aeea 





NAAA Blatt ei renar amaA AANA he er A aae TANM Vmin t Pertemanan el annman nermai nnna ann 


SNOT Ammian a menma 


100 -°C 
10°C 100-+°C 
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enon 
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tissue, while Cole? has shown that this type 
of wave will travel a considerable distance in 
water. Simultaneous cannulations in anterior 
chamber and vitreous show no significant 
loss in the pressure front within the eye, re- 
gardless if the explosion occurs in the iris or 
retina. 

More joules of energy are used in xenon 
photocoagulation (3.8) than with the laser 
(0.6) experiments. This accounts for the in- 
creased heat produced with xenon photoco- 
agulation. No previous anterior chamber 
temperature measurements have been re- 
ported, but vitreal temperatures following 
both laser and xenon photocoagulation were 
reported by Noyori and associates.2 Their 
temperature change values were lower, but 
lower power levels were used. 

Another factor accounting for the greater 
energy requirements of the xenon for photo- 
coagulation is the heat loss caused by blood 
flow and tissue conduction. As shown by 
Geeraets and associates,’ this energy loss in- 
creases substantially for exposure times 
greater than 0.3 seconds. On the other hand, 
the short exposure of the laser equipment 
gives less side effects from heating sur- 
rounding tissue. 

Some clinicians have ceased seeking a 
“pop” with anterior segment xenon photo- 
coagulation because of endothelial damage, 
increased hyphema rate, pigment dispersal, 
aggravation of glaucoma, macular or retinal 
hemorrhage. To help reduce these possible 
complications, methods have been described 
by Burns,?° Straatsma," and Cleasby,?8 
which avoid ocular explosions. The best way 
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to avoid excessive heat production is to stay pressure fronts, intraocular pressure 


slightly out of focus, (i.e, stay away from 
smallest circle of light during focusing), 
keep at low energy settings of G2-Ga, and 
avoid iris freckles or increased iris pigmenta- 
tion. 

Retinal explosions with xenon photocoag- 
ulation are clinically rare but would occur 
more frequently in heavily pigmented areas 
in perfect focus and at higher energy levels. 
Laser treatment of iris and retina and its 
secondary effects have not been fully evalu- 
ated, and may have the potential for ocular 
complications, especially at maximum energy 
production. This danger may be increased 
since newer lasers with short pulse duration 
have a greater potential for generation of 
high pressure fronts.” At current clinical en- 
ergy levels used with the ruby laser (not 
maximum settings as used in these experi- 
ments), no evidence of ocular damage from 
10-40 mm Hg pressure fronts seem likely. 


SUMMARY 


There is a sharp pressure surge lasting 
about a millisecond simultaneous with the 
explosion of ocular tissue during heating by 
the xenon photocoagulator or ophthalmic 
ruby laser. The data presented supports the 
possibility of secondary effects due to a 
shock wave, and suggests the desirability of 
avoiding the “pop” in ocular xenon photoco- 
agulation. With newer lasers using short 
pulse duration with generation of higher 


changes need further investigation before 
clinical ophthalmic use. 


tenets 
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OCULAR EFFECTS OF ARGON LASER RADIATION. 
I]. HISTOPATHOLOGY OF CHORIORETINAL LESIONS 
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« The paper presents the pathologic findings 
of continuous wave argon laser-induced cho- 
rioretinal lesions in rhesus monkeys. Cho- 
rioretinal lesions produced at wavelengths of 
488.0 and 514.5 nm were compared. Thresh- 
old and suprathreshold lesions were studied 
by several histologic techniques and by fluo- 
rescein angiography. 

Argon lasers are being used currently in 
the treatment of retinal diseases, especially 
diabetic retinopathy, It is important, there- 
fore, to understand the nature of the cho- 
rioretinal lesion produced at well-defined 
power levels. 


MATERIALS AND METHODS 


The argon laser used in this study was of 
lowest order mode (TEM.--). The beam di- 
ameter was 1.6 mm and the divergence 0.8 
mrads, A spot size with an estimated diame- 
ter of 40-50 u was produced on the retina of 
emmetropic animals. Further details of the 
instrumentation, and the determination of 
retinal damage thresholds by ophthalmo- 
scopic and histopathologic techniques have 
been described in an earlier report. 

Routine serial sections as well as whole- 
mount flat preparations of the sensory retina 
and pigment epithelium were utilized as re- 
ported in another communication.? To obtain 
further correlative information a “sand- 
wich” technique was developed. This con- 
sisted of placing a lesion-containing segment 
(8 X 5 mm) of sensory retina and pigment 
epithelium between two coi a thin rec- 
tangular pieces of brain or liver. One 4-0 
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chromic catgut suture was placed through 
each corner of the sandwich and tied, This 
kept the segment of sensory retina and pig- 
ment epithelium flat, and facilitated process- 
ing, paraffin embedding and cutting of serial 
sections. Bleached and nonbleached sections 
were stained with hematoxylin and eosin or 
periodic acid-Schiff (PAS). 

Thirty rhesus monkeys were exposed to a 
continuous wave argon laser at a wavelength 
of 514.5 nm and seven at 488.0 nm. Expo- 
sure durations of 12, 70, 125, and 1000 msec 
were utilized. Threshold lesions were pro- 
duced in the threshold power ranges previ- 
ously defined.t Suprathreshold lesions were 
produced at power levels up to 300 mw. 
Most of the animals were killed at one hour, 
three days, seven days, or 17 days after laser 
exposure; a few were killed at other time in- 
tervals up to three months postexposure. 

Fluorescein angiography was performed 
on seven animals at one hour, one day, three 
days, one week, or three months after expo- 
sure. Five percent fluorescein sodium (0.5 
ml) was injected rapidly into the saphenous 
vein. Fundus photographs were taken using 
a Zeiss fundus camera with a modified 
power supply and a flash tube to allow frame 
rates up to three per second. An excitation 
filter (Schott KTF505BG-38/4) and a bar- 
rier filter (15G Kodak gelatin) were incor- 
porated into the camera. 


RESULTS 


No significant histologic differences were 
noted between lesions produced at 488.0 and 
314.5 nm. Therefore, the following descrip- 
tions apply to either the blue (488.0 nm) or 
green (514.5 nm) wavelengths of the argon 
laser. 

Acute to three days postexposure—Reti- 
nal injury at threshold power levels was 
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Fig. 1 (Powell and associates). Section of acute argon threshold lesion. A small vacuole lies immediately 
above the coagulated pigment epithelium, displacing receptor outer segments. Total power incident on the 
cornea, 20 mW ; exposure duration, 125 msec.; 488 nm (hematoxylin and eosin, X 800). 


characterized in unstained flat-mount prepa- 
rations by an area of pigment epithelial dam- 
age measuring 50-80 y in diameter. In the 
central portion of the lesions the cells were 
dense and irregularly compressed, while in 
the more peripheral portion the cells were 
swollen. Histologic examination of stained 
serial sections showed a small area of coagu- 
lation necrosis of the pigment epithelium 
(Fig. 1). A small vacuole was often present 
just above the pigment epithelium. Swelling 
and eosinophilia of adjacent photoreceptor 
elements were noted in some lesions; how- 
ever, photoreceptor injury was never found 
in the absence of pathologic changes in the 
pigment epithelium. The only change noted 
in the underlying choroid was slight swelling 
of the endothelial cells of the choriocapil- 
laris. 

At suprathreshold power levels a more dis- 
tinctive zonation of the pigment epithelial 
changes was present (Figs. 2 and 3). As 
seen in flat preparations, a central dense 
zone of coagulation necrosis was surrounded 
by an intermediate, concentric zone contain- 
ing cells with clear, vacuolated centers, com- 
pressed nuclei, and peripherally displaced 


pigment granules (Fig. 2-top). Sometimes 
the central zone was clear due to adhesion of 
pigment epithelial cells to the underlying 
choroid during preparation of the specimen 
(Fig. 2-bottom). A peripheral zone of irreg- 
ular dimensions and configuration was com- 
posed of swollen cells with decreased density 
of pigmentation. 

As noted in histologic sections, the photo- 
receptor elements and nuclei in the outer nu- 
clear layer showed extensive coagulation ne- 
crosis and disruption. Vacuoles were often 
present within the coagulated tissue (Fig. 3). 
Some swelling occurred in the external por- 
tion of the outer plexiform layer, Changes in 
the choroid included obliteration of the un- 
derlying choriocapillaris, margination of 
leukocytes in some of the medium-sized cho- 
roidal vessels along with thrombosis of some 
of these vessels (Fig. 4). 

In vivo correlation of the histopathologic 
changes was obtained by fluorescein angiog- 
raphy. During the early arteriovenous phase, 
the central zone of coagulation necrosis, in- 
creased pigment density, and choriocapillaris 
obliteration was marked by a focal area of 
nonfluorescence. A halo of increased fluores- 
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Fig. 2 (Powell and associates). Whole mounts of suprathreshold argon lesions. Total power, 150 mW; 
exposure duration, 123 msec.; 514.5 nm. Top left: Lesion on the left is acute. Note the three zones of 
injury in the acute lesion: (1) central necrotic zone, (2) intermediate zone, (3) peripheral zone with swollen 
cells. Lesion on the right is one week old. Note irregular pigmentation and absence of zonation (>< 200). 
Top right: Portion of acute lesion shown in the photograph to the left. Note elongated, clear cells in 
the intermediate zone (500). Bottom: Acute argon lesion. Clear area in the central zone was produced by 
adhesion of the pigment epithelial cells to the underlying choroid. The peripheral zone is more distinct in 
this lesion (>< 200). 





Pig. 3 (Powell and associates). Acute suprathreshold argon lesion, Note the extensive damage to the 
photoreceptor cells and pigment epithelium. Changes in the outer plexiform layer are limited to the outer 
portion. The choriocapillaris is obliterated. Total power, 60 mW; exposure duration, 125 msec,: 488 nm 
(hematoxylin and eosin, +500). 
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Fie. 4 (Powell and associates). Three-day-old suprathreshold argon lesion. Note thrombosis in í 


choroidal vessel. Separation in the outer plexiform layer is artifactitious. Total power, 60 mW ; exposure 
duration, 125 msec; 488.0 mm (hematoxylin-eosin, X500). 


cence corresponded to the location of the vac- 
uolated pigment epithelial cells in the inter- 
mediate zone ( Fig. 5-top left). In the full ar- 
teriovenous phase a circumscribed pooling of 
fluorescein occurred, presumably due to 
leakage of dye from damaged choroidal ves- 
sels (Fig. 5-top right). A more diffuse cho- 
roidal and intraretinal pooling of Nuorescein 
was present in the late phase of the angio- 
gram ( Fig. 5-bottom). 

Three to days postexposure 
Threshold lesions showed pleomorphism and 
irregular pigmentation of the pigment ep- 
ithelial cells and necrosis of the adjacent 
photoreceptor elements. Pyknotic nuclei 
were found occasionally and, when present, 
were usually located in the internal aspect of 
the outer nuclear layer (Figs. 6 and 7). 

Suprethreshold lesions failed to show the 
zonation as distinctly as in the acute stage. 
The pigment epithelial cells in the central 
zone were hyperpigmented and had distinct 
cell borders (Fig. 8). The intermediate and 
peripheral zones were poorly defined. In se- 
rial sections the typical features were prolif- 





Seven 


eration of the pigment epithelium, presence 
of eosinophilic exudate and macrophages in 
the necrotic photoreceptor laver and marked 
pyknosis of the outer nuclear layer. The ex- 
tent of choroidal damage varied considerably 
but often included occlusive changes in the 
choriocapillaris and medium sized choroidal 
vessels (Fig. 9). 

One week to three months postexposure-—— 
In the #at-mount preparations, increased 
clumping of dense melanin pigment was evi- 
dent in both threshold and suprathreshold le- 
sions. In the suprathreshold lesions, the divi- 
sion into three zones was no longer apparent, 
and the diameter of the lesion corresponded 
closely to the dimensions of the original cen- 
tral and intermediate zones (Fig. 2-top left). 

Serial sections of suprathreshold lesions 
revealed discrete changes in the outer retinal 
layers. Large hyperpigmented cells had re- 
placed the necrotic rods and cones (Tig. 10). 
At the higher levels of exposure photorecep- 
tor nuclet were almost completely absent, 
and there was degeneration of the external 
aspect of the outer plexiform layer. Numer- 
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Fig. 5 (Powell and associates). Fluorescein angiograms of suprathreshold argon lesions. Total power, 
60-65 mW; duration of exposure, 125 msec; 488.0 nm. Top three rows contain acute lesions; bottom two 
rows contain seven-day-old lesions. Top left: Early arteriovenous phase. Acute lesions are marked by 
discrete areas of nonfluorescence surrounded by a hyperfluorescent halo. Seven-day-old lesions show 
mottled hyperfluorescence. Top right: Full arteriovenous phase. Note circumscribed pooling of fluorescein, 
Bottom: Late phase (30 minutes). Note persistent, diffuse fluorescence, more prominent in the acute lesions. 


ous strands of glial tissue occupied the in- 
jured areas of the outer nuclear and outer 
plexiform layers. Fluorescein angiograms 
showed irregular areas of mottled fluores- 
cence corresponding to the pigmentary dis- 
turbance in the pigment epithelium and outer 
retina (Fig. 5), True fluorescein staining 
was usually absent by two weeks postexpo- 
sure, Lesions examined up to three months 
following exposure failed to show any sig- 
nificant differences from one to two-week- 
old lesions. 


+ 


DISCUSSION 
Photocoagulation of the retina by visible 
and near-visible wavelength lasers is primar- 
ily a thermal process initiated by the absorp- 


tion of the laser radiation by specific compo- 
nents of the irradiated tissue. In studying 
the histopathology of near-threshold lesions, 
one may deduce which tissue elements con- 
stitute the major absorption sites on the ba- 
sis of where the earliest, minimal damage is 
localized. Furthermore, the examination of 
lesions at various intervals following expo- 
sure helps to distinguish primary from sec- 
ondary effects. 

In our experience with the argon laser, the 
microscopic examination of acute threshold 
lesions always revealed alterations in the ret- 
inal pigment epithelium. In some cases, addi- 
tional damage was found acutely in the pho- 
toreceptor outer and inner segments and 
later in the photoreceptor nuclei. Damage to 


l 
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Fig. 6 (Powell and associates). Four-day-old threshold argon lesion. Note cellular pleomorphism and 
irregular pigmentation. Total power, 30 mW ; duration of exposure, 12 msec; 514.5 nm (500). 
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ment in the pigment epithelium. Pyknotic nuclei are present in the internal aspect of the outer nuclear layer. 
Endothelial cells in the choriocapillaris are swollen. Total power, 20 mW; duration of exposure, 12 msec; 
514.5 nm (hematoxylin-eosin, X800). 


Fig. 7 (Powell and associates). Four-day-old threshold argon lesion. Note the irregular clumps of pig- 
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Pig. 8 (Powell and associates). Whole mount of four-day-old argon lesion, Cells in the central zone 
have distinct cell borders. Intermediate zone is present but poorly defined. The peripheral zone is no longer 


present. Total power, 70 mW ; duration of exposure, 125 msec; 514.5 nm ( x200). 





“ig. 9 (Powell and associates). Five-day-old suprathreshold argon lesion. The pigment epithelial cells 
have begun to proliferate. Eosinophilic exudate and macrophages are present within the necrotic photo- 
receptor layer. The outer nuclear layer is pyknotic. Separation in the outer plexiform layer is artifactitious. 
Total power, 60 mW ; duration of exposure, 70 msec: 514.5 nm (hematoxylin-eosin, 500). 
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Fig. 10 (Powell and associates). Serial section 
of week-old lesion seen in Figure 2-top left (sand- 
wich technique). Hyperpigmented cells have re- 
placed the damaged rods and cones. Photoreceptor 
nuclei are no longer present and there 1s degenera- 
tion of the external portion of the outer plexiform 
layer, Note the strands of glial tissne in the lesion 
and the pyknotic nuclei in the external portion of the 
inner nuclear layer. Total power, 150 mW ; duration 
of exposure, 125 msec: 514.5 nm (hematoxylin- 
eosin, X200). 


the sensory retina, however, was never 
found in the absence of pathologic changes 
in the retinal pigment epithelium. These re- 
sults support the view that the melanin gran- 
ules of the pigment epithelium are the most 
important intrinsic retinal absorption sites of 
argon laser radiation at 488.0 and 514.5 nm. 
Although the granules themselves have been 
shown in vitro to be quite resistant to high 
temperatures,? heat generated at these ab- 
sorption sites results in acute thermal injury 
of the pigment epithelium and adjacent pho- 
toreceptor elements. If a critical portion of 
the photoreceptor cell is injured, secondary 
degeneration of the entire cell follows. 
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Flat mounts of acute suprathreshold te- 
sions revealed three distinct zones of pig- 
ment epithelial injury: intense coagulation 
necrosis in the central zone, vacuolization 
and pigment dispersion in the intermediate 
zone, and mild cellular swelling in the pe- 
ripheral zone. The zonation seen in the dam- 
aged pigment epithelium can be attributed 
mainly to thermal effects. Assuming that the 
energy distribution in the TEM» mode laser 
beam remained gaussian at the pigment ep- 
ithelium, one would expect to find a grada- 
tion of thermal effects, most intense centrally 
and least intense peripherally. 

The coagulation of tissue in the central 
zone probably caused a sudden alteration in 
tissue volume, contributing a mechanical 
component to the disruptive changes in the 
intermediate zone, A similar description of 
pigment epithelial damage has been reported 
by Marshall* following non-Q-switched ruby 
laser irradiation. More marked disruptive 
changes, suggesting a greater mechanical 
component, were described following Q- 
switched ruby laser irradiation and have 
been confirmed in our laboratory. Since the 
cells in the peripheral zone were beyond the 
limits of direct exposure to the laser beam, 
the milder damage in these cells may be at- 
tributed to the effects of heat conducted 
from absorption sites in the central area. 
Based upon the size and appearance of older 
lesions, it is likely that the swollen cells in 
the peripheral zone suffered reversible acute 
injury and subsequently participated in the 
repair process. 

Sections of suprathreshold lesions showed 
marked alterations in the photoreceptor lay- 
ers in addition to pigment epithelial and cho- 
roidal changes. In acute lesions there was 
extensive coagulation necrosis of the outer 
and inner segments and pyknosis of the 
outer nuclear layer. In older lesions there 
was progressive degeneration of that portione 
of the outer plexiform layer belonging to the 
photoreceptor cells. The restriction of outer 
plexiform layer changes to the fibers and 
synaptic bodies of the photoreceptor cells 
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If people do not want to see, Specs and torches useless be. 


Translated by Albert M, Potts 
Von Hylealischen, das ist 
Primaterialischen Catholischen 
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Chaos. Henrich Khunrath 
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LIMBECTOMIES, KERATECTOMIES, AND KERATOSTOMIES PERFORMED 
WITH A RAPID-PULSED CARBON DIOXIDE LASER 
Hucu Beckman, M.D., Arex Rora, M.D., Rosin Barraco, H. Saur Sucar, M.D., 
AND ERNEST GAYNEsS, O.D. 


Detroit, Michigan 


In 1967, Fine and associates! created pen- 
etrating corneal and scleral wounds with 
continuous wave (CW) CO, laser radiation. 
With å one-second exposure and 10 watts of 
energy, they created a wide corneal ulcer 
with a small penetration into the anterior 
chamber at its base. Surrounding this ulcer 
was a white ring of charred corneal tissue. 
Focusing at the limbus with 10 watts of CW 


carbon dioxide energy for one second pro- 


duced uniform clouding of the vitreous, al- 


<= though no penetration occurred. When 20 


-watts were applied for one second, the sclera 


perforated, vitreous entered the wound, and 
retinal tears were noted. In 1968, Fine and 
associates,” investigating further the use of a 
CW carbon dioxide laser on ocular tissues, 
found the degree of damage to the cornea to 
vary directly and linearly to the amount of 
energy used. A great deal of charring and 
burning of the cornea took place as the 
amount of energy was increased and pene- 


= tration into the anterior chamber occurred. 
- Destruction of wide areas of the cornea was 


found at high energy levels. In addition, in- 
dentations were found in the anterior sur- 
face of the lens under the lased cornea. It 
was felt that these indentations resulted 
from the conduction of heat from the cornea. 
When penetration of the cornea into the an- 
terior chamber took place, some cataracts 
were found in the lens under the site of the 
corneal penetration. In 1968, Campbell and 
associates? also reported corneal burns re- 
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sulting from the use of CW laser energy on 
the cornea. 

We used a new type of rapid pulsed CO. 
laser to perform limbectomy and keratec- 
tomy. This COs laser is a rapid-firing (60- 
300 cycles per second), high-repetition rate, 
pulsed laser. Instead of ruuning continuously 
as a neon light, it pulses rapidly in the man- 
ner of a jackhammer. While its rate is so 
rapid as to seem continuous, each laser burst 
is a discrete pulse, each pulse lasting a micro- 
Each burst takes place so quickly that less total 
energy is required than with the CW CO, 
emission, There is much less time for 
heat to be conducted into adjacent areas. For 
this reason, less tissue destruction occurs 
surrounding the vaporized area and very lit- 
tle charring is seen. The pulsed CO. laser 
provides an energy output which is unique. 
Energy is emitted in the form of spikes, at 
peak powers of 10,000 watts or greater (Fig. 
1). This extremely high peak power provides 
power densities in excess of 10 megawatts 
cm? when the incident laser beam is focused 
on the material. The high-power density emis- 
sion causes vaporization in a short time. In 
addition, the pulsed CO, laser operates at ef- 
ficiencies comparable to continuous wave CO? 
operations (i.e., in the range of 10 to 30% 
efficiency). 


MATERIALS AND METHODS 


The rapid-pulsed CO. laser used in this 
study has a peak power output of 25,000 
watts and an average output of 150 watts 
(CW rating). Its pulse rate is variable from 
60 to 300 pulses per second. This laser is 
unique in that its on time is controllable from 
microsecond pulses to a fully continuous 
operation. The rapid-pulsed operation used 
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watts 


CW 100 


10,000 
PULSED 


Peak Power 







100 ---- Average Power 


Pulsing produces high peaks of power with 

equivaient overage power, High peak power 
provides high instantaneous power density to 
vaporize tissue with retatively little charring 


Fig. 1 (Beckman and associates). Continuous wave 
(CW) CO.: and pulsed CO: operation compared. 


for our experiments takes the form of a train 
of individual spikes or peaks of high power 
(Fig. 1). These spikes occur at a rate from 
60 to 300 times per second and demonstrate 
peak power levels on the order of 10,000 
waits. 

Two different focusing lenses were used. 
For the limbectomy procedure, a lens with a 
two-inch focal length was used to focus a 
spot. For the keratectomy procedure, a di- 
verging prismatic lens (Axicon) was used. 
This lens is capable of throwing light into a 
circular configuration (Fig. 2). The circle 
will have a variable diameter depending on 
the focal length used. 

The site of the area to be lased was 
marked by an aiming light which passed 
through its own optics onto the target sur- 
face paraxial to the CO, beam. At a time of 
lasing, the mirror by which the light is 
beamed through the optical system is swung 
out of the way allowing the laser beam to 
pass onto the target. 

Animals—-Both chinchilla and albino adult 
rabbits were used. Some of the animals had 
had previous iridectomies performed, using a 
ruby laser, 

Limbectomy experiments--Three chin- 
chilla and two albino rabbits were used. Two 
of the chinchilla rabbits had had iridectomies 
previously, using a ruby laser. The animals 
were anesthetized with a 1:1 dilution of so- 
dium nembutal and saline administered in- 
travenously. A speculum was inserted into 
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the eye and a conjunctival and Tenon’s flap 
was created as in a trephination procedure. 
This flap was dissected down to the limbus. 
Using the aiming light, a site was selected at 
the limbus. The CO, laser was set to cycle 60 
times per second, with each burst containing 
0.4 joules of energy. The total exposure time 
was 0.1 seconds, Therefore six bursts con- 
taining a total of 2.4 joules of energy were 
used to create the limbectomy. Since aqueous 
is opaque to CO. emission, as the laset beam 
penetrated into the anterior chamber bubbles 
were formed from vaporized aqueous, In the 
two rabbits which had previous ruby laser ir- 
idectomies, the limbectomy sites were se- 
lected over the area of the iridectomy. The 
conjunctival flap was closed with uninter- 
rupted 4-0 plain catgut sutures, and an anti- 
biotic solution was instilled in the eye. No 
additional postoperative medication was 
given to the rabbits. One rabbit was killed 
at 36 hours, another at 72 hours, and two at 
three weeks. 

Keratectomy  experiments—-An  Axicon 
lens was used to create a penetrating 8 ml 
circular keratectomy in the cornea of one 
chinchilla rabbit. It was used to create partial 


LASER BEAM 


AXICON LENS 






~ FOCUSING LENS 


"CONE" OF LASER ENERGY 
ACTS AS AN “OPTICAL TRE- 
PHINE" AND REMOVES A 
CIRCULAR AREA OF THE 
CORNEA 


Fig. 2 (Beckman and associates). The Axicon lens 
used for keratectomy. 
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penetrating circular keratostomies into the 
corneas of two chinchilla and two albino rab- 
bits. Of the rabbits with partial penetrating 
keratostomies, one was killed at 36 hours, 
one at 72 hours, and one at one month. The 
penetrating keratectomy was performed us- 
ing a 60 cycle per second repetition rate with 
0.4 joules per pulse. Penetration required 
approximately one second. The partially 
penetrating keratostomies were performed at 
the same energy level with a 0.1 second du- 
ration. 


RESULTS 
CLINICAL FINDINGS 

Limbectomy——-Limbectomies were per- 
formed in five animals. The creation of the 
trephine hole by the laser beam into the ante- 
rior chamber was performed easily. As the 
anterior chamber was entered, bubbles ap- 
peared and the aqueous was seen to bubble 
from the wound. A clean circular hole, | mm 
in diameter was created at the limbus pene- 
trating into the anterior chamber (Fig. 3). 
No gross damage to the eye was seen. 

All the rabbits had filtering blebs on the 
first postoperative day, In one animal in 
whom the bleb was small the eye was enucle- 
ated for histopathologic examination at 72 
hours. One other animal appeared to close 
off its bleb. This animal was killed at three 
weeks and its eve was enucleated for histo- 
pathologic examination. Two rabbits main- 





Fig. 3 (Beckman and associates). Limbectomy im- 
mediately after lasing. 
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4 (Beckman and associates). Bleb six months 
after laser limbectomy. 


Fig. 


tained filtering blebs lasting one month at 
which time they were killed, and one rabbit 
maintained a filtering bleb for six months 
after the laser limbectomy (Fig. 4), 

Keratectomy——In four rabbits, partial 
penetrating keratostomies (approximately 
25% of the corneal depth) were performed. 
The 8 mm diameter circular cut into the cor- 
nea appeared slightly white, and was clean 
and relatively sharp, although not as sharp as 
if mechanical trephination had been per- 
formed (Fig. 5). There was a little charring 
at the edges of the wound. No abnormalities 
were noted in the anterior chamber. The eve 
reacted minimally to the corneal burn, and in 
24 hours the eves appeared clear and the 
wounds would not stain with fluorescein, 
These animals were killed at 36 hours, 72 
hours, and three weeks. The enucleated eyes 
were submitted for histopathologic examina- 
tion, 

In one rabbit, a penetrating keratectomy 
was performed. High-speed cinemaphotog- 
raphy demonstrated that the anterior layers 
of the cornea were being lased more sharply 
than the posterior layers of the cornea. For 
this reason, a pyramidal shaped corneal but- 
ton was created with the anterior portion be- 
ing smaller in diameter than the posterior. 
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Fig. 5 (Beckman and associates). Keratostomy im- 
mediately after lasing. 


The edge of the corneal cut after the button 
had been removed, was very smooth and 
clean. As the laser beam entered the ante- 
rior chamber, bubbling of aqueous occurred, 
and high-speed photography revealed aque- 
ous spurting out of the wound. No damage 
of any kind to the iris or lens was noted. 
The partial keratostomies were created 
with ease and were approximately 25% ot 


sy 


the way through the corneal depth. The ep- 
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ithelium healed in one day and the eyes re- 
acted with minimal or no inflammation, In 
the eve of the rabbit that was not sacrificed, 
the partial penetrating keratostomy appeared 
two months later as a nebulous, circular, 
shehtly ectatic scar. 


HISTOPATHOLOGY 


Limbectomy— Thirty-six hours postop- 
eratively, the limbectomy lesion in the eye of 
an albino rabbit was conical and exfended 
from the limbus into the anterior chamber 
(Fig. 6). The base of the cone at its outer 
surface measured 0.96 mm in width, while 
the inner end of the cone measured 0.44 mm 
in width. The lumen of the cone was filled 
with fibrin, red blood cells, and charred col- 
lagenous material. The edges of the hole 
were irregular and finely saw-toothed. The 
charred edges of the hole, measured 0.12 mm 
in width, and separated the defect from the 
adjacent tissues of the cornea and sclera, In- 
filtration of these adjacent areas by polymor- 
phonuclear leukocytes was moderate. Exten- 


Fig. 6 (Beckman and associates). Limbectomy, 36 hours after lasing (hemalum phloxin saffron stain, 


x135). 
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sion of the laser lesion into the base of the 
iris was minimal. The angle contained pink- 
staining amorphous material. The lens had 
been removed in preparation of the speci- 
men. No abnormalities in other structures of 
the eye were present. 

>eventy-two hours postoperatively, the 
limbectomy lesion in the eye of a chinchilla 
rabbit was similar, but slightly larger, with 
obvious herniation of the ciliary body and 
‘iris root into the inner opening of the hole 
(Fig. 7). The base of the cone at its outer 
surface measured 1.1 mm in width while the 
inner end of the cone measured 0.48 mm in 
width. The lumen of the defect not filled 
with clary body contained pink-staining 
amorphous material and degenerating neu- 
trophiles. The edges of the hole were irregu- 
lar, and the inner wall was charred to a 
width of 0.036 mm. Pigment deposition in 
the ciliary body was prominent. A few mo- 
nonuclear cells were scattered throughout in 
the stroma of the ciliary body. The areas 
about the detect were lightly infiltrated by 
neutrophiles. The lamellae of the cornea 
were slightly swollen. The anterior chamber 
contamed amorphous pink-staining mate- 
rial. The lens has been removed in prepara- 
tion. No abnormalities of other structures of 
the eye were present. 

Twenty-one days postoperatively, the lim- 





Fig. 7 (Beckman and associates), Limbectomy, 
72 hours after lasing (hemalum phloxin saffron 
stain, X35). 1: Limbectomy. 2: Ciliary body and 
iris root. Top: Conjunctiva. 
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bectomy lesion in the eye of a chinchilla rab- 
bit was closed by lamellar collagen fibers 
with which the ciliary body is incorporated. 
The lamellar keratocytes were plump and 
numerous in the healed area. The overlying 
conjunctival and corneal epithelium was re- 
generated. A thick mantle of chronic inflam- 
matory cells were present in the immediate 
subepithelial layers of the cornea and con- 
junctiva, especially in the area of the limbec- 
tomy. Pigment deposition in the ciliary body 
was diminished as compared to the 72-hour 
postoperative limbectomy lesion. In some 
sections, the iris was missing due to a previ- 
ous iridectomy. The lens had been removed 
in preparation. No abnormalities were noted 
in other parts of the eve. 

Keratectomy-—Thirty-six hours postop- 
eratively, the keratectomy lesion in the eye 
of an albino rabbit, appeared as a circular 
thin, depression, 8 mm in diameter, placed 
slightly eccentrically on the cornea. The 
edges of the crater were white and the sec- 
tion of the ring closer to the center of the 
cornea was deeper than the more peripheral 
section. Microscopically, the ring-like de- 
pression appeared as pitted defects in the an- 
terior lavers of the cornea. The epithelium in 
the pit was hyperplastic with some loss of 
polarity of the cells. The basement mem- 
brane could not be recognized in these areas. 
The lamellae of the outer part of the cornea 
were compressed, blue-pink in color and 
without keratocytes. A few neutrophylic 
leukocytes were present in the outer and 
middle lamellar layers of the cornea. The la- 
mellae of the middle and posterior cornea 
were unremarkable. Descemet’s membrane 
and the endothelial layers were also unre- 
markable. No changes were detected in other 
parts of the eye. 

Seventy-two hours postoperatively, the 
keratectomy lesion in the eye of a chinchilla 
rabbit appeared grossly similar to that noted 
above. The circular thin depressions were 
more marked and clear-cut (Fig. 8). Micro- 
scopically, the ring-like depression was seen 
as deeper pitted defects in the anterior layers 
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bubbles. Under manual control it is quite 
simple to observe the bubbling, and to turn 
the laser off. However, a more sophisticated 
computerized control quite readily gave us 
safe reproducible penetrations in 0.1 second. 
(2) The size of the hole-—-this can be well 
coytrolled by the focal length of the lens 
used. (3) Button-holing of the flap—this can 
be avoided as the aiming light gives a true 
representation of the path of the laser beam, 
and can be positioned accurately. (4) Bleed- 
ing—less bleeding should occur from the 
sclera as slight cauterization of the edges 
takes place from the thermal component of 
the laser energy. 

Penetrating and partial keratectomy in a 


_ circular configuration were easily performed 


= using rapid-pulsed CO, laser energy. The 
< Axicon lens used in these experiments is a 


diverging prismatic lens. As the corneal but- 
ton is created, high speed cinemaphotogra- 
phy revealed that the anterior layers of the 
cornea were being lased more rapidly than 
posterior layers. For this reason, the button 
becomes pyramid shaped. We feel that the 
divergence of the laser beam from the Axi- 
con lens is responsible for this shape. Hope- 


fully, a lens of sharp focal length with a con- 


verging or parallel beam can be created. 


With such a lens, cylindrical or possibly 


_ mushroom shaped grafts may be taken and 
transposed from donor to recipient, Three 


possible advantages of this type of procedure 
might be: (1) uniformity in the size and 
shape of the graft, (2) a possible barrier to 
antigen exchange at the cauterized edges of 
the graft, and (3) safety (the length of expo- 
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sure can be predetermined, and only enough 
energy to penetrate the anterior chamber 
need be given). The aqueous absorbs the en- 
ergy and acts as a barrier. It should be noted 
that in all the experiments above, no damage 
was seen in any deeper structures of the eye 
such as the iris or lens. 


SUMMARY 


A rapid-pulsed carbon dioxide laser was 
used to perform limbectomy and keratec- 
tomy experiments in rabbits. The results in- 
dicated the feasibility of making uniform re- 
producible, safe incisions in both transparent 
and opaque ocular tissues. Improvements in 
the diverging prismatic Axicon lens used to 
make round corneal incisions should correct 
the conical shape of the corneal grafts. 
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PROPERTIES OBSERVED IN CATARACTS PRODUCED EXPERIMENTALLY 
WITH ULTRASOUND 
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The cataractogenic effects of high-energy 


ultrasonic irradiation of the human lens have 


been recognized for more than 30 years. 
These cataracts have been usually regarded 
as having no recognizable clinical signifi- 
cance. Kelman,' in describing his phako-emul- 
sification technique as a means of aspirat- 
ing lenses, referred to the ultrasonic fre- 
quency of the vibrating reed used in his 
phako-emulsifier. Although the emulsifica- 
tion properties have since been attributed to 
mechanical movement of the reed rather than 
to the ultrasonic frequency at which the reed 
vibrates, a possible clinical usefulness was 
suggested, with continuous-wave ultrasound 
used to produce a cataract which might be- 
come soft enough to aspirate later with a 
needle. 

Purnell,? who had previously reported on 
experimental cataract formation with ultra- 
sound, noted in a personal communication 
that these ultrasonically induced cataracts 
were quite firm; however, he had not 
followed them for periods longer than four 
to five days. The present experiment was de- 
signed to determine if, during a clinically 
feasible time, ultrasonic cataracts would be- 
come soft enough so that the entire lens 
might be aspirated through a needle inserted 
into the anterior chamber. It is important to 
note that the experiments and cataracts de- 
scribed herein were produced by continuous- 
wave, high energy ultrasound, not by pulsed, 
diagnostic ultrasound which is of extremely 
low energy and produces no tissue damage. 
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HISTORICAL BACKGROUND 


Zeiss? in 1938 provided the first deserip- 
tion of experimental ultrasonically induced 
cataracts. He used a plane quartz transducer 
at low frequencies (250 kHz) to produce ex- 
perimental reversible cataracts (Zeiss cata- 
racts) in excised bovine eyes. These were 
described as cloudy areas in the perinuclear 
regions of the lens. The cloudiness, which 
did not appear in the nucleus, took on the ap- 
pearance of light strands and small bubble- 
like configurations. With a focused transdu- 
cer (10 watts/cm*) and increased exposure 
time, the cloudiness became thickened and 
stratified, while the nucleus remained clear. 
Kawamotot reproduced this effect, reporting 
a turbidity surrounding the embryonic nu- 
cleus which increased in density upon longer 
irradiation. 

Lavine’ has reported an experimentally 
produced irreversible cataract with different 
characteristics. Using a focused transducer 
at a frequency of 3.25 mHz and intensities 
up to 150 watts/em’, he observed a white 
opacity which developed after one second 
and extended throughout the whole lens as a 
dense, firm, whitish mass during 30 seconds 
of irradiation. Diffuse cataracts appeared 
with irradiation by plane transducers at the 
same frequency. Pulsed irradiation also pro- 
duced opacities if the lens temperature 
reached a critical threshold. Torchia, Sok- 
ollu, and Purnell® reported that experimental 
cataract formation could be observed using 
pulsed ultrasound. In their experiments, 
they used a frequency of 3.5 mHz. 
They first observed a localized white haze | in 
the lens which they called a “threshold cata” 
ract.” This cataract, which ultimately was ir- 
reversible, increased in size and opacity with 
succeeding pulses. They concluded that un- 
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der certain conditions cataract formation can 
be inhibited by using long intervals between 
succeeding pulses, 

The irreversible cataract was the type we 
studied to determine if a softening of the 
lens could be obtained using externally ap- 
plied ultrasound. If such a softening occurred, 
the method would be clinically useful 
for cataract removal. This study was part of 
a larger study designed to investigate ultra- 
sonic irradiation of the vitreous body as a 
means of breaking up traction bands and vit- 
reous hemorrhage. In this technique, ultra- 
sonic energy is tightly focused with energy 
levels falling off drastically on either side of 
this focal zone. Thus, the energy levels re- 
ported here refer only to the focal zone. 





ated by the transducer used in this experiment. At a 
frequency of 4.2 mHz, the beam width was 2 mm at 
the focal zone. 
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Fig. 2 (Coleman, Lizzi, Burt, and Wen). In vive 
preparation showing proptosed rabbit eye isolated in 
degassed physiologic saline with transducer and 
housing positioned above. 


METHOD 


A curved, ceramic (PZT) transducer with 
an operating frequency of 4.2 mHz, a radius 
of curvature of 90 mm, and a diameter of 40 
mmn was used to produce cataracts in this 
study. The transducer was mounted in a wa- 
ter-tight plexiglass casing. A Schlieren pho- 
tograph of the beam generated by the fo- 
cused transducer is seen in Figure 1. 

Rabbits were used to study the effects of 
the ultrasonically induced cataracts and they 
were prepared as shown in Figure 2, A Ster- 
idrape was arranged to contain a water bath 
filled with degassed physiologic saline and 
the transudcer was lowered into the bath and 
positioned above the lens. The lenses were 
exposed to focused ultrasonic irradiation for 
periods of two seconds to one minute at in- 


tensittes of 100-500 watts/em® and at a fre- 
quency of 42 mHz. The radiation was 


pulsed at 10 Hz and a 50% duty cycle. The 
intensity levels used were deliberately high 
so that the lenses would show the effects 
from maximum energy in the focal area of 
the beam and the effects of less energy could 
be progressively evaluated in adjacent areas. 
The cataract began forming at the focus of 
the beam as a small body and spread rapidly 


Da 


throughout a large portion of the lens. The 
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Fig. 3 (Coleman, Lizzi, Burt, and Wen). Ultra- 
sonically produced cataract in rabbit lens. Retlec- 
tions from flood light appear as bright spots on c- 


= 


ther side of cataract. 


first visible sign of cataract formation oc- 
curred in less than one second. High-speed 


study the 


” 


motion pictures were used to 
S TOW th l 
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Fig. 4 (Coleman, Lizzi, Burt, and Wen). Solid 
cataractous lens material shelled out of rabbit lenses 
30 davs after irradiation. 
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At no time during irradiation could the 
core opacity (Fig. 3) be designated as 
cloudly or turbid, but instead it appeared as 
dense white material in the lens substance. 
The focus of the ultrasonic beam was placed 
approximately at the center of the lens from 
which area the cataract “grew” to the afea 
intercepted by the ultrasonic beam. 

Twenty rabbits were used in this experi- 
ment. Preliminary studies had earlies con- 
firmed Purnell’s observation that the cata- 
racts thus produced were initially hard, rock- 
like lumps that could be shelled out of the 
surrounding lens material. Ten rabbits were 
kept for 60 days while the remaining 10 
were killed at intervals of five to 30 days. 
The 60-day interval was selected as a maxi- 
mum time period in which lens softening 
would be clinically useful. 


RESULTS 


After the maximum of 60 days, the rab- 
bits were sacrificed and the cataracts were 
excised from the surrounding normal tissue 
of the lens. In every instance, the cataracts 
were hard, rock-like, nonaspirable masses. 
Four eyes were fixed with paraffin for histo- 
logic study. 

Representative cataracts are shown in 
Figure 4. These cataracts were hard and 
consisted of a dry fibrous material which 
could be teased apart into coarse strands. 
Prepared histologic sections (Figs. 5 and 6) 
show the area of lens which was subjected to 
the beam. The lens capsule appears un- 
changed while the periphery of the cataract 
appears as an area of liquefactive necrosis 
beginning at the capsule. The cataract con- 
tains morgagnian globules, some of which 
are calcified. This area is surrounded by a 
nonstaining zone or shell of necrotic cortical 
debris, comprised of tiny brown granules. 
This, in turn, is surrounded by a zone of 
partial liquefactive necrosis. "  @ 

Since the focal point of the transducer 
was kept within the lens, no tissue destruc- 
tion was noted in the cornea or retina on 
gross and microscopic section. i 
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Fig. 5 (Coleman, Lizzi, Burt, and Wen), Photomicrograph of rabbit lens 60 days after irradiation show- 


ing an ultrasonically produced axial cataract posterior and contiguous to the anterior lens capsule. The 
sharply demarcated area of liquefactive necrosis behind the anterior capsule contains morgagnian globules 


and calcific deposits. This area is surrounded by nonstaining zone of necrotic cortical debris containing 


pigment and a zone of partial liquefactive necrosis. 


CONCLUSION 

Ultrasonically induced cataracts of the 
nonreversible type consist of firm, white, ne- 
crotic lens material. This hard material is 
surrounded by a zone of partially necrotic 
lens material which is softer than the normal 
lens tissue surrounding it. After as little as 30 
days, these cataracts appear on histologic 
section to contain calcific deposits. The hard- 
ened cataract does not soften in rabbit eyes 
during periods of up to 60 days. Since most 
techniques for removing the lens from the 
eye are aided by a soft deformable lens, no 
immediate clinical applications of externally 
produced ultrasonic cataracts would seem 
apparent. Although it is possible that in cer- 
tain instances where a hypermature cataract 
was anticipated, the “hardening process” 
might be of value, no clinical trials seem 
worthwhile at present for this method. 
e It should be noted that the contemplated 
use of ultrasonic irradiation in cataract ex- 
traction can be achieved only through the 
production of large, irreversible cataracts. 
Thus, rather extreme irradiation conditions 


(e.g., very high intensities and long exposure 
intervals) were employed in the present ex- 
perimentation, However, the experimental 
results reveal that the lenticular substance 
underwent softening only in the peripheral 
sections of the induced cataracts where low 
intensity levels would be encountered. This 
lower intensity levels to achieve the desired 
result. In addition, it is still possible that 
there exists some clinically useful range for 
the other irradiation parameters such as 
duty cycle and exposure interval. It is clear, 
however, that the irradiation parameters em- 
ployed in the present experiments hold no 
promise of clinical utility in ordinary cata- 
ract extraction. 


The use of externally applied ultrasound 
to soften lens material in order to facilitate 
aspiration was suggested by high frequency 
mechanical aspirating methods. In vivo rab- 
bit lenses were used to study the possible 
softening of lens material after application 
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Fig. 6 (Coleman, Lizz, Burt, and Wen). Photomicrograph of ultrasonically radiated rabbit lens demon- 
strating two types of lens changes. The anterior crescent shows a necrotic zone of uniform thickness, 
produced by unfocused irradiation. Posteriorly, a portion of a focused irradiation cataract similar to that 


. 


seen in Figure 5 is seen. Again, the area is sharply demarcated by a zone of pigment and necrosis. 


of continuous-wave ultrasonic irradiation. 
The lenses were followed for periods up to 
60 days. The lens material became hard and 
even calcific during this time, apparently due 
to the mechanical and heating effects of ul- 
trasonic irradiation. The use of externally 
applied ultrasonic irradiation at the fre- 
quency, powers, and durations specified, as a 
means of softening lens material prior to as- 
piration, does not appear clinically feasible 
at this time. 


moneta anarem wht tant 


ACKNOWLEDGMENT 


We thank Drs. George Howard and Arnold Fer- 
rest for reviewing the microscopic sections. 


REFERENCES 


1. Kelman, C.: Phako-emulsification and aspira- 
tion, a progress report. Am. J. Ophth. 67:464, 1969. 

2. Purnell, E.: Therapeutic use of ultrasound. In 
Goldberg, R. E., and Sarin, L. K, (eds.): Ultra- 
sonics in Ophthalmology. Philadelphia, Saunders, 
1967, chap. 8. 

3. Zeiss, E.: Uber Linsenverunderungen an her- 
ausgenommenen Rinderlinsen durch Ultraschollein- 
wirkung. von Graefe’s Arch. Ophth. 139-301, 1938. 

4. Kawamoto, I.: Experimental studies on the 
effect of ultrasonic waves on the eyeball. Nippen 
Gank. Gakuk. Z. 51:12, 1947, 

5. Lavine, O., Langenstrass, K. H., Bowyer, 
C. M. Fox, F. E, Griffing, V., and Thaler, W.: 
Effects of ultrasonic waves on the refractive media 
of the eye. Arch. Ophth. 47 :204, 1952. 

6. Torchia, R. T., Purnell, E. W. and Sokollu, 
A.: Cataract Production by Ultrasound. Añ. Je 
Ophth. 64:305, 1967. 


1290 


acuity. Three days after the injury, however, he 
complained of decreased visual acuity and a painful 
eye, At the time of examination, four days after the 
injury, total hyphema had reduced the visual acuity 
to light perception only. The eyelids were edema- 
tous and there was an intense conjunctival injection. 
There were no corneal abrasions. Intraocular pres- 
sure by applanation was 38 mm Hg. An ultrasonic 
examination revealed no lens or retinal disruption. 
The patient was treated conservatively with bilat- 
eral eye patches, head elevation, and bed rest, but in 
spite of acetazolamide (Diamox) and glycerin, ten- 
sion remained at 35 mm Hg. An attempt to clear 
the trabecular meshwork was made, using phospho- 
line iodide 1/8% twice a day. The tension continued 
to rise to a high of 70 mm Hg. Eight days after the 
initial injury, the hyphema was emulsified and aspi- 
rated without any evidence of further bleeding. The 
minimal residual corneal edema cleared before dis- 
charge. The intraocular pressure has remained nor- 
mal without treatment. A small posterior synechia 
is the only evidence of the injury. Several months 
postoperatively, the child’s visual acuity is 20/20 
without correction. 

Case 4—-This four-year-old girl was struck in 
her right eye on May 12, 1969, with a projectile 
that was probably a large, irregular stone. She was 
seen by her ophthalmologist who described nonpene- 
trating lacerations, anterior chamber hyphema, and 
an irregular dilated pupil. The posterior pole could 
not be visualized. Antibiotics, pressure patching, 
and bed rest at home were prescribed, but secondary 
hemorrhage and uncontrollable glaucoma led to her 
transfer to the Manhattan Eye, Ear and Throat 
Hospital. Examination revealed probable light per- 
ception, dense corneal staining, healing corneal lac- 
erations, and total hyphema with high intraocular 
pressures which could not be controlled medically. 
It was obvious that the eye had sustained a massive 
injury, but because of the sustained high intraocular 
pressure, the hyphema was emulsified and aspirated 
on June 3, 1969. Postoperatively, there was evidence 
of rebleeding. The patient was discharged and sub- 
sequent ultrasonographic examinations at another 
hospital have shown a dislocated lens, total vitreous 


Case 5—A 12-year-old boy was struck in his left 
eve with a baseball on May 24, 1969. He was seen 
immediately by his ophthalmologist, who described 
a hyphema filling one-third of the anterior chamber. 
Other anterior segment details could not be de- 
scribed. The treatment was hospitalization, bed rest, 
sedation, and bilateral eve patches. However, four 
days after the initial injury the patient suffered a 
secondary hemorrhage, corneal bloodstaining, and 
glaucoma which could not be controlled medically. 
On June 2, 1969, after transfer to Manhattan Eye, 
Ear and Throat Hospital, the hyphema was emulsi- 
fied and aspirated with no subsequent rebleeding. 

Three months after surgery, examination shows 
no corneal staining, small areas of iris atrophy and 
an area of diffuse anterior subcapsular lens opacity. 
The tensions are normal without treatment and on 
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October 10, 1969, the visual acuity with —1.50 sph. 
is 20/25+L. 


DISCUSSION 


The medical management of traumatic 
hyphema is well outlined in the literature. 
Essentially, it includes bilateral eye patches, 
complete bed rest, head elevation, sedatich, 
analgesics, and avoidance of miotic and cy- 
cloplegic drops.~* The incidence of secon- 
dary homorrhage, however, is reportedeto be 
between 5 and 38%.7*° More importantly, 
the incidence of secondary glaucoma in cases 
of renewed bleeding is estimated to be about 
50%. When glaucoma develops and is un- 
controllable, the prognosis becomes very 
poor. The list of associated pathology ranges 
from the vitreous hemorrhage, corneal stain- 
ing, and cataract formation to phthisis bulbi. 
In such cases, surgery is clearly indicated, 
but the type of surgery is controversial. Pre- 
vious authors have advocated forceps extrac- 
tion, parcentesis with or without irrigation, 
irrigation with fibrinolysin, and recently, 
cryoextraction of hyphema.?*7"° 

The technique of emulsification and aspi- 
ration encompasses several desirable aspects. 
First, there is little or no traction on the iris 
or lens as is frequently the case with other 
forms of mechanical extraction, This greatly 
reduces the possibility of fresh bleeding dur- 
ing surgery. Second, only a very small inci- 
sion is necessary to introduce the instrument 
tip into the anterior chamber. A large corneal 
incision in the presence of uncontrolled intra- 
ocular pressure can lead to massive vitreous 
loss, spontaneous lens delivery, and spectac- 
ular bleeding. 

The technique appears to be most applica- 
ble in cases of total hyphema and unrespon- 
sive secondary glaucoma. The procedure 
should be undertaken before permanent 
damage has been done to the ciliary body by 
the high pressures. The advantage of clear- 
ing the blood from the anterior chamber and 
re-establishing normal aqueous outflow is 
quite apparent. 

Case 1 had uneventful surgery and re- 
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covery with normal intraocular pressure and 
a visual acuity of better than 20/30. Case 2 
had a period of high tension, which is the 
probable cause of the ciliary atrophy and low 
tension. Because of prompt surgical inter- 
vention, the results in Cases 3 and 5 were 
gratifying. In both patients, vision on last 
examination was 20/25 or better and the 
tensions are normal without medication. 
Casee4 sustained massive associated injuries 
in addition to the hyphema and the prognosis 
was poor prior to surgery. 

Three of the four patients with total 
hyphemas and uncontrollable secondary 
glaucoma who had no demonstrable associ- 
ated injuries received visual acuity of 20/30, 
_ 20/254, and 20/20. These encouraging re- 
-< sults seem to warrant further trial of this 
technique in total hyphemas, 


SUMMARY 


This report includes the description of a 
surgical technique for traumatic hyphema 
which employs ultrasonic vibration, irriga- 
tion, and aspiration, Although there are sev- 
eral other methods of treatment, none are 
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entirely satisfactory. Hemulsification com- 
bines the desirable features of a small incision, 
minimum traction upon intraocular struc- 
tures, and balanced irrigation and aspiration. 

This technique was used in five cases of 
total hyphema and uncontrolled secondary 
glaucoma. In three of the four cases without 
associated injuries, the final visual acuity was 
20/30 or better. 


REFERENCES 


1. Loring, M, J.: Traumatic hyphema. Am. J. 
Ophth. 46 :873, 1950. 

2. Rychener, R. ©.: The management of trau- 
matic hyphema. J.A.M.A. 126 :763, 1944. 

3. Oksala, A.: Treatment of traumatic hypherna. 
3rit. J. Ophth. 51:315, 1967, 

4. Thygeson, P. T. and Bearce, C.: Observations 
on traumatic hyphema. Am. J. Ophth. 35:977, 1952. 

5. Darr, J. Lọ, and Passmore, J. W.: Manage- 
ment of traumatic hyphema. Am. J. Ophth. 63:134, 
1967. 

6. Jukofisky, S. L.: A new technique in the treat- 
ment of hyphema. Am. J. Ophth. 34:1692, 1951. 

7. Callahan, A., and Zubero, K.: Hyphema sur- 
gery, Am. J. Ophth. 53:522, 1962. 

8. Scheie, H. G., Ashley, B, and Burus, D. T.: 
Treatment on hyphema with fibrinolysis. Arch. 
Ophth. 69:147, 1963. 

9. Hill, K.: Cryoextraction of total hyphema. 
Arch. Ophth. 80:368, 1968. 








VISUALLY EVOKED RESPONSES IN ALTERNATING STRABISMUS 


ALBERT T. FRANCESCHETTI, M.D., AND Hermann M. Burian, M.D, 


Iowa City, Lowa 


Untreated functional amblyopia may be 
considered to be a state of uniocular sup- 
pression which is maintained when the fixat- 
ing eye is occluded. In contrast to this, sup- 
pression is carried over from one eye to the 
other in alternating strabismus when the pa- 
tient is made to switch fixation from one eye 
to the other or when he alternates spontane- 
ously. By comparison, functional amblyopia 
is a more static, alternation a more dynamic 
state. 

In alternating fixation, the nonfixating eye 
becomes temporarily amblyopic. The speed 
with which the sensory response is altered 1s 
a most remarkable phenomenon. It may take 
place within a few milliseconds. The mere 
intent on the part of the patient to change 
fixation from one eye to the other suffices to 
elicit it. Many years ago, Bielschowsky* ob- 
served that when two visual acuity charts are 
presented to a patient with alternating stra- 
bismus at the angle of squint, the visual acu- 
ity of the fixating eye may be 6/6 to 6/4.5, 
whereas the suppressed eye has a visual acu- 
ity around 6/60. If the patient changes fixa- 
tion, the visual acuity becomes 6/6 in the 
formerly 6/60 eye and vice versa. 

Studies of the visually evoked electrical 
responses from the cerebral cortex through 
the intact skull (VER) in patients with 
functional amblyopia have shown various ab- 
normal responses. Van Balen and Henkes,’ 
Nawratzki and associates, and Nakamura‘ 
noted a reduction in amplitude as well as 
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prolonged peak latencies in their VERs 
when the amblyopic eye was stimulated. 

Perry and Childers®:® could confirm the 
amplitude decrement with stimulation of the 
amblyopic eye but not the latency changes. 

Shipley? used an improved technique with 
ophthalmoscopic control. Again, a redtiction 
in amplitude was found when the amblyopic 
eye was stimulated. 

Lombroso and associates? found that it re- 
quired a patterned stimulus to bring out a 
difference in response with stimulation of 
the normally sighted and amblyopic eye. 

These findings in functional amblyopia 
prompted us to undertake a study of the 
VER in patients with alternating strabismus. 


INSTRUMENTATION AND PROCEDURE 


In this study the instrumentation consisted 
of a haploscope, adapted as a photic stimulat- 
ing device, and elaborate response processing 
hardware. A block diagram (Fig. 1) pre- 
sents the general arrangement. 

Stimulating system-—-The stimulus was 
produced by a xenon arc lamp, filtered 
through a 75-mm water filter, and converged 
to a shutter, reaching a fiber optic after hav- 
ing passed through neutral wedges and a sec- 
ond lens. A second similar optical system 
brought the stimulation to the second fiber 
optic. Each fiber optic was connected with 
one arm of the haploscope which was in a 
shielded room. The stimulus duration was 
eight milliseconds. 

Recording technique—Five chlorinated 
silver cup electrodes were employed. The 
scalp potentials were transmitted to four 
times amplification. They then reached four 
isolation amplifiers and an averaging com- 
puter (Mnemotron C.A.T. 400A). An oscil- 
loscope also received the information. From 
the averaging computer the data were plotted 
onan X-Y plotter. es 
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responses. 


Procedure—The subject was prepared in 
ordinary room light. Electrodes were fas- 
tened to his scalp in the following manner: 
one electrode was placed on the inion (E1), 
one at two inches above (Ea), one each at one 
inch above the inion and one inch to the side 
(Ea E4). The ground electrode was placed 
on the ear lobe (E). Three channels of the 
computer of average transients were used ac- 
cording to the following scheme: I = E, — 
E, H = E; — E, IHI = E, — E,. Upward 
deflection was produced by positive voltage 
by E, to Ey. 

The patient was placed in front of the ha- 
ploscope which was adjusted for his devia- 
eti01, if any. He was then preadapted for five 
minutes to a bright light of known intensity. 
After this, he was placed in the haploscope 
which was so arranged that each stimulus 
was restricted to the eye being stimulated. 
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Fixation was obtained by a minute incandes- 
cent red light. 

Stimulation procedure—(1) RE stimu- 
lated, fixation LE; (2) RE stimulated, fixa- 
tion RE; followed by (3) LE stimulated, 
fixation Le (4) LE stimulated, fixation 
RE. Each time 100 stimuli were delivered 
with a frequency of one per second. The re- 
sponses were added in the CAT and written 
out on the X-Y plotter. The procedure was 
repeated twice. A total of 24 curves was ob- 
tained for each patient. The curves record- 
ing the stimulation of one eye were com- 
pared when this eye was fixating and not fix- 
ating. pe 

MATERIALS T 

In this study, recordings were obtained 

from five subjects without oculomotor ab- 


normalities and eight patients with i alternat + 


ing strabismus. 
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MEASUREMENTS AND DEGREE OF ALTERNATION IN EIGHT ESOTROPIC PATIENTS 
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2. CA—F 1911 A5SAET 55AET’ S0AET’ True alternator Š 
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7, VR—M 1947 20AET 2ALHT 25AET°2ALHT 16AET’ Alternates, prefers RE 
8. WH--M 1945 RE fix. 
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Fig. 2 (Franceschetti and Burian). Total ampli- 
tude of VERs in normals (RE stimulated, LE fixat- 
ing, expressed in percent of amplitude when RE 
stimulated, RE fixating). In the schematic drawings 
of the back of the head the full circles indicate the 
electrode derivation applying to the corresponding 


points below them on the curve. The lowest point is 
the inion. 
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Table 1 summarizes their measurements 
and the degree of alternation. . 

Because of the great variability of the 
VER between subjects, the measurements 
obtained were not averaged. Instead we have 
compared in each subject the amplitude of 
the VER obtained from stimulation of one 
eye when it was fixating and when the other 
eve was fixating. The total amplitude (dif- 
ference between the maximum positive and 
the maximum negative deflection) when the 
eye was not fixating was expressed as per- 
centage of the amplitude when the eye was 
fixating. 


RESULTS 


Figure 2 records for all five normal sub- 
jects the percentage difference in amplitude 
when the right eye was stimulated while it 
was fixating and while it was not fixating. 
The heavy line represents the average reduc- 
tion which was about 8% for derivation I and 
virtually zero for derivations II and ITT. 

Figure 3 shows the corresponding per- 
centage amplitude reductions for the five 
normal subjects when the left eye was stimu- 
lated while it was fixating and while it was 
not fixating. The average reduction was 14, 
11, and 4%, respectively, for the three deri- 
vations. 

Figure 4 demonstrates the actual tracings 
obtained from one subject without oculome- 
tor anomalies (A) and from a patient with 
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alternating esotropia (B). Repeat tracings 
are superimposed in each instance, showing 
the excellent repeatability of the recordings. 

There was little difference between trac- 
ings from the normal subject when fixation 
was shifted from the right eye to the left. On 
the contrary, on the tracings obtained from 
an esotropic subject, there was a marked re- 
duction in amplitude between the VER, de- 
pending on whether the eye was fixating or 
not. 

In Figure 5 are grouped all the findings 
from the eight esotropic individuals when 
the right eye was stimulated. If one com- 
pares the points for the three derivations 
with the results obtained in normals, it can 
readily be seen that the percentage reduction 
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Fig. 3 (Franceschetti and Burian). Total ampli- 
tude of VERs in normals (LE stimulated: RE fixat- 
ing, expressed in percent of amplitude when LE stim- 
ulated, RE fixating). Electrode derivation as in Fig- 
ure 2. 
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Fig. 4 (Franceschetti and Burian). VER tracings. 
(A) Normal subject. The two upper tracings are 
recorded with RE fixating and LE stimulated. The 
lower tracings are recorded with LE fixating and 
RE stimulated. (R) Same as A, but subject has al- 
ternating esotropia. 


was much greater in esotropic subjects, aver- 
aging 61% for derivation I, 766% for deriva- 
tion I] and 74% for derivation III. 

Similarly, the data for the stimulation of 
the left eye of the esotropic subjects are 
grouped together in Figure 6. Again, one 
finds a greater percentage reduction in the 
amplitude in esotropic subjects than in nor- 
mal subjects (64%, 73%, and 71%, respec- 
tively, for the three derivations). 


DISCUSSION 


Suppression phenomena are well known to 
occur both in normal binocular vision and in 
patients with neuromuscular. anomalies of 
the eyes. The mechanism and the seat of this 
suppression is one of the fundamental prob- 
lems in binocular vision and strabismus. 

Retinal rivalry is presumably the physio- 
logic mechanism on which the sensory phe- 
nomena in alternating strabismus are also 
based. A brief review of the observations 
made in retinal rivalry is, therefore, in order, 
Barany and Hallden® have shown that in 
binocular rivalry the pupillomotor responses 
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Fig. 5 (Franceschetti and Burian). Total ampli- 
tude of VERs in alternating esotropes (RE 


stimulated, LE fixating, expressed in percent of 
amplitude when RE stimulated, RE fixating). Elec- 
trode derivation as in Figure 2. 


had a higher threshold during the suppres- 
sion phase than when the eye was perceiving. 
These results were questioned by Lowe and 
Ogle,*® but recently Brenner and assoctates™ 
found that the pupillomotor response was 
greater when the fixating eye was stimulated 
than when the suppressed or amblyopic eye 
was stimulated. The difference in effect was 
small in binocular rivalry of normal subjects 
and increased in magnitude as suppression 
and amblyopia deepened. 

The electrical response of the visual sys- 
tem have also been recorded during the dom- 
inant and suppressed phases of retinal ri- 
valry. Contradictory reports have been pre- 
sented. Lansing’? found a reduction in the 
amplitude during the suppressed phase, 
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while Cobb and associates’*** found no 
changes, Riggs and Whittle’ also noted no 
differences, whether the stabilized evoking 
stimulus was visible or invisible to the sub- 
ject. However, these authors used a high 
evocation rate, which may have masked the 
components with longer latencies (Shipley*). 

Lawwill and Biersdorf'® observed both a 
difference in amplitude and in peak latency 
of the VER between the dominant and sup- 
pressed stage of retinal rivalry. Recently, 
Kawasaki and associates’ found that in ri- 
valry the P, wave disappeared from their re- 
cordings. 

Van Balen’ reported a difference between 
the amplitudes recorded when one eye was 
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Fig. 6 (Franceschetti and Burian). Total ampli- 
tude of VERs in alternating esotropes (LE stimu- 
lated, RE fixating expressed in percent of amplitude 
when LE stimulated, RE fixating). Electrode dg- 
rivation as in Figure 2. 
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fixating and reading a text, as compared to 
the situation when the other eye was the fix- 
ator, In the latter instance, the amplitudes 
were reduced. 

Our study of the VER in alternating stra- 
bismus has given results comparable to those 
obtained in retinal rivalry. The nonfixating 
eye produced on stimulation regularly a VER 
of reduced amplitude compared to the VER 
resulting from stimulation of the fixating eye. 
Furthermore, the amount of reduction in 
amplitude depended on the degree of alterna- 
tion. In patients capable of alternating freely 
there was the most marked reduction, 

When comparing the results obtained in 
this study with stimulation of the right eye 
and the left, it was noted that the amplitude 
in most normal observers and patients was 
less marked when the left eye was stimu- 
lated. It is possible that this difference is in 
some way connected with laterality and dom- 
inance. This point needs further investiga- 
tion. 

By themselves, the results of recording of 
VERs do not give evidence that the mecha- 
nism of a process such as suppression is en- 
tirely cortical. It is conceivable that the retina 
would also be involved in it. However, elec- 
troretinographic studies (Burian and Law- 
will,” Burian?) make this rather unlikely. It 
is most probable that the suppressive process 
in alternating strabismus is located central to 
the retina. 


SUMMARY 


Visually evoked responses have been re- 
corded in normal subjects and in patients 
with esotropia of the alternating type. 

Evidence is presented for an alternate re- 
duction of the VER on stimulation of the 
nonfixating eye relative to that the VER ob- 
tained on stimulation of the fixating eye. 
This reduction is considerably greater in eso- 
tropic than in normal subjects. 
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MICROBIAL CONTAMINATION IN OCULAR COSMETICS 


Lours A. Witsox, M.D., Joan W. Kueune, M.S., Stantey W. Hatt, M.D, 
AND DONALD G. AHEARN, PH.D. 


Augusta, Georgia 


A recent study concerning fungi from the 
normal outer eye implicated contaminated 
mascara in the establishment and persistence 
of dense populations of Candida parapsilosis 
and Cryptococcus albidus on the eyelids and 
conjunctivae of two women.* Data from that 
study also suggested that ocular cosmetics 
might behave similarly in establishing and 
perpetuating bacterial pathogens in the outer 
eye. The presence of such organisms in the 
outer eye constitutes a potential hazard since 
they could invade minor corneal abrasions 
causing an infection with subsequent impair- 
ment or loss of vision, 

Although the use of eye makeup has been 
reported as being detrimental in other re- 
spects,™* we found no evaluation of the inci- 
dence and type of microbial contamination in 
these products. This study attempted to pro- 
vide such an evaluation and to determine the 
potential of selected yeast-like fungi to grow 
in eye cosmetics. 


MATERIALS AND METHODS 


Mascara, eyeliner, and eye shadow ob- 
tained from 233 women ranging in age from 
18 to 52 years were studied for the presence 
of bacteria and fungi; no pencils or powders 
were tested. Samples taken from 57 fresh 
cosmetics, 428 used cosmetics and the eyelid 
margins and conjunctivae of 141 women 
were cultured for bacteria and fungi. With a 
sterile cotton swab approximately 0.05 ml of 
each cosmetic sample was swabbed over the 
surface of isolation agar. Tryptose (Baltt- 
more Biological Laboratories) blood agar 
was the media used in culturing bacteria ; the 
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isolation agar for fungi contained 2% glu- 
cose, 1% peptone, 0.59 yeast extrast, 
0.05% chloroamphenicol, and 1.59 agar. 
Samples from the eyes were obtained by 
lightly streaking the eyelid margins and, con- 
junctival sacs with a sterile cotton swab 
moistened in nutrient broth (Difco). 

Blood agar plates were incubated at 37° C 
and examined for microbial growth after 24 
and 48 hours (anaerobic cultures were not 
performed), Representative bacterial cul- 
tures were identified by standard bacterio- 
logic methods, and all Gram-positive micro- 
cocci were tested for mannitol fermentation. 
Fungal cultures were incubated at 22-24° C 
for at least two weeks. During this time de- 
veloping yeasts and molds were isolated. 
Molds were identified according to standard 
morphologic criteria. The identification of 
yeasts followed previously described proce- 


Selected yeasts were tested for their ca- 
pacity to assimilate eyeliner and various 
components of eye cosmetics, The compo- 
nents included (v/v) as chief carbon sources 
in Difco yeast nitrogen base were 2% iso- 
propyl myristate, 0.2% paraffin oil, and 2% 
white petrolatum. The eyeliner (0.01 ml) 
vas suspended in 5.0 ml of sterile distilled 
water and constituted the sole nutrient 
source. Inocula consisted of 0.01 ml suspen- 
sion of cells from a 24-48 hour shaken cul- 
ture grown at 20-24° C in yeast nitrogen 
base with 0.01% glucose. The cosmetic com- 
ponents were not sterilized prior to use in 
the sterile yeast nitrogen base broth; unin- 
oculated preparations served as controls. 
Tests were incubated in a gyrotary shaker 
(75 rpm) at 22-26° C for at least two weeks. 
Estimates of growth were based on visual 
turbidity as compared to a glucose control (0 
to 4+, negative to optimal growth). 

New eyeliner samples were inoculated 
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with 4 to 2 X 10° cells of Candida parapsilo- 
sis to test the effectiveness of cosmetic pre- 
servatives. The bottles of eyeliner were incu- 
bated at 25° C and cultured after five and 30 
days. 

Assimilation studies and experimental 
contamination were not performed with bac- 
teria. 

: RESULTS 

Fungi were isolated from 12% (53 of 
428) and bacteria from 43% (184 of 428) 
of the used cosmetics samples. Fifty-eight 
fresh cosmetics, mostly eyeliner, gave no 
fungal and only two bacterial isolates, Con- 
fluent colonies of Escherichia coli were iso- 
_ fated from one such sample. A single colony 
©- of an unidentified gram-negative rod, not 

isolated in reculturing, was the other bacte- 
rial isolate. 

The incidence of fungi in used cosmetics 
and eyes is given in Table 1. The most fre- 
quently isolated molds were species of peni- 
cillium and cladosporium; the most common 
yeasts were Rhodotorula rubra and C. parap- 
silosis. The eye shadow, mascara, and the 
fingernails of a woman with a subungual in- 
fection yielded heavy growth of C. parapsi- 
losis. Unfortunately, this individual was not 
available for eye culture. Several investiga- 
tors have reported the frequent occurrence 
of C. parapsilosis on the fingers and nails.7»8 
No correlation existed between the type of 
cosmetic (mascara, eyeliner, or eye shadow) 
and the species or density of fungi obtained. 
Generally, an individual cosmetic sample 
vielded a single species, but five species were 
obtained from one sample. Rapid and heavy 
overgrowth by filamentous fungi made de- 
termination of relative fungal densities diffi- 
cult. Of the 25 samples which could be enu- 
merated, fungal cells propagules were esti- 
mated to be 200 to 600/ml. 

The most commonly isolated bacteria from 
cosmetic samples and eyes were Gram-posi- 
tive micrococei (Table 2). These bacteria 
were frequently isolated from an individual 
cosmetic sample in conjunction with fungi 
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TABLE 1 
FUNGI IDENTIFIED FROM USED 
EYE COSMETICS AND EYES 
Incidence 
Organism ; 
Cos- a Evyest 
metics 

Aspergillus sp 3 2 
Aureobasidium pullulans 5 4f 
Candida guilliermondii a 4ł 
C. parapsilosis 8 13t 
C. tropicalis i ü 
Cladosporium sp 8 3 
Cryptecoccus albidus 2 1 
C. laurentii l I 
Curvularia lunata 2 ü 
Fusarium sp 1 2 
Fusarium solani 1 if 
Hansenula anomala var. schneggii 1 I 
Itersonilia sp i 0 
Rhodotorula minuta j 2l 
R. rubra 7 10ł 
Penicillium sp 16 7 
P. citrinum j 0 
P, notatum I () 
Spicaria sp i 0 
Trichosporon cutaneum i ü 
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* 428 used cosmetics (233 women). 

t Outer eye cultures in 141 women. 

{ Species occurring in cosmetics and in at least one 
eye of the same individual. 


and/or diphtheroids. Forty-seven micrococcal 
isolates demonstrated both beta hemolysis and 
mannitol fermentation; coagulase studies 
were not performed. Cultures of Gram-neg- 


TABLE 2 


BACTERIA ISOLATED FROM USED 
EYE COSMETICS AND EYES 


Me tece ene e ee NL ALARA LA fot etn A aaae m n de Aaa e a aaa 








Incidence 
Organism Pereema ~= 
Cosmetics* Eyes? 

Gram-positive micrococci 160 133ł 
Escherichia coli, 7 2f 
Proteus sp. 3 if 
Pseudomonas aeruginosa 6 $f 
Diphtheroids 8 122} 
Bacillus subtilus 4 () 
Unidentified 7 0 


* 428 used cosmetics (223 women). 

+ Outer eye cultures in 141 women. 

į Species occurring in cosmetics and in at least one 
eye of the same individual, 
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series, as indicated by the first tube showing 
no visible growth, was recorded. The Staph. 
aureus test organism was found to be con- 
sistently inhibited by 0.3 pg/ml of the linco- 
mycin standard solution. Each lens tissue 
sample was weighed and then homogenized 
in 1 ml of sterile broth and further diluted 
on the basis of weight of the sample to give 
100 mg/ml of tissue, After centrifugation of 
the homogenate, the supernatent was assayed 
undiluted. Concentrations of antibiotic in 
serum, lens tissue, and aqueous humor were 
calculated by dividing the minimum inhibi- 
tory concentration (MIC) of the standard 
lincomycin by the volume of the sample re- 
quired to inhibit growth of the standard in- 
oculum and multiplied by the sample dilution 
used, Results are expressed as pg/ml. Con- 
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centration of antibiotic per ml in sample: 


MIC/mil antibiotic standard 


Sample volume 
Dilution of sample 
RESULTS : 
The data reveal that within a relatively 
short time after subconjunctival injection, 
lincomycin reaches significant concentrations 
in aqueous humor (Fig. 1). Levels of linco- 
mycin were observed as early as two minutes 
following subconjunctival injection in the 
uninflamed eye. These levels persisted for 
up to four and one-half hours with high 
peaks at one to two hours. In each case, anti- 
biotic concentration in 100 mg of lens tissue 
was less than 0.3 ug/ml (0.3 ug/ml was the 
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Fig. 1 (Boyle, Lichtig, and Leopold). Lincomycin levels in serum and aqueous humor following sub- 


conjunctival injection. 
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minimal assayable concentration with the 
method and standard organism employed). 
The serum showed a relatively significant 
level 10 minutes after the subconjunctival in- 
jection and this level was still detectable up to 
12 hours later. It remained relatively con- 
stant during that period except for a peak 
level at one and one-half hours. The data also 
indicates that maximal levels of lincomycin 
are obtained in the aqueous humor and serum 
within two hours after subconjunctival in- 
jection, and relatively significant levels are 
still present at 12 hours, 

Adverse reactions seemed limited to a 
rather marked chemosis which appeared with- 
in a few minutes of subconjunctival injec- 
tion in all patients studied. In most of these 
patients, subconjunctival hemorrhages also 
appeared, which were apparently unrelated 
to the mechanical trauma of the injection. 
The chemosis was noted to subside consider- 
ably after several hours’ time, in those pa- 
tients so studied (i.e., those with the longer 
intervals between subconjunctival injection 
and anterior chamber paracentesis). Patients 
complained of little or no pain when the anti- 
biotic was administered, even when anesthe- 
sia was limited to topical tetracaine solution. 
No adverse systemic effects were noted in 


any of the subjects as revealed through 12- 


© channel blood analysis, blood counts, urinal- 

ysis, and complete physical examinations. 
All patients have been followed for a mini- 
mum of three months postoperatively. 


DISCUSSION 


The necessary treatment of intraocular in- 
fections due to Gram-positive organisms by 
subconjunctival injection of chemotherapeutic 
agents depends upon the susceptibility of the 
pathogen to the antibiotic, the reaction of the 
patient, permeability associated with inflam- 
mation, and the maintenance of effective 
o therapeutic levels. 

Langham” reported that the maximum 
concentration of an antibiotic in the aqueous 
humor of a normal eye for a given concen- 
tration in the blood stream is dependent not 
only on the rate of entry but also on its de- 
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gree of absorption on the proteins of the 
plasma. Leopold? has shown from clinical 
data that intraocular infections, once estab- 
lished, are difficult to control and that cul- 
tures of the intraocular fluids in these cases 
are often sterile and therefore are not often 
helpful in detecting the cause of the infec- 
tion or in selecting the antibiotic. He con- 
cluded that once the infection has devel- 
oped, subconjunctival injections of penicillin 
(1,000,000 units), along with streptomycin 
(50,000 units), will not control intraocular 
infection in all cases, nor will systemic or in- 
travitreal administration of chloramphenicol 
or systemic, intravitreal, or subconjunctival 
administration of terramycin. 

In treatment of intraocular infections, an 
antibiotic may be used prior to surgical pro- 
cedures, whether it is to be extraction of a 
foreign body or a cataract, or repair of a 
ruptured globe. In this way one can establish 
a concentration of the antibiotic in the blood 
stream and in the ocular fluids prior to open- 
ing the eve, 

In vitro studies (summarized in Table 1) 
reported by McCall, Steigbigel, and Finland,? 
McGehee, Smith, Wilcox, and Finland, 
and, Barber and Waterworth"™ indicate that 
low concentrations of lincomycin inhibit sev- 
eral common pathogens. Although a direct 
correlation cannot be assured between in vi- 
tro and in vivo susceptibility of bacteria, it 
seems likely that in an inflamed eye, aqueous 
humor levels of lincomycin can be attained 
which may be active against susceptible 
Gram-positive organisms. 

Following subconjunctival or intramus- 
cular injection, lincomycin has been demon- 
strated to produce adequate aqueous humor 
levels in man in the noninflamed eye similar 
to that shown for other leading antibiotics, 
and it could prove useful in ocular infections 
due to Gram-positive pathogens susceptible 
to lincomycin. 


SUM MARY 


After 0.25 ml of a solution containing 300 
mg/ml of lincomycin was administered sub- 
conjunctivally to each of 27 hospitalized pa- 
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TABLE 1 
SUSCEPTI BILITY OF VARIOUS PATHOGENS TO LINCOMYCIN 
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Pathogen McCall and Associates? 
Range Median 
Staph. aureus 0.78 —>100 0.78 
Strep. (Group å) 0.04 — 0.19 0.04 
D, pneumoniae 0.005- 0.39 0.04 
Strep. viridans 0,02 — 0.78 0.09 
Enterococcus 25.00 ~> 100 50.0 
H. Influenzae 6.25 - 100 12.5 
N. gonorrhoeae 6.25 — 25.0 12.5 


N, meningitidis 
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tients, aqueous humor, serum, and lens tissue 
samples were obtained at varying postinjec- 
tion intervals. Significant concentrations of 
lincomycin were demonstrated in aqueous 
humor samples as early as two minutes after 
injection. Peak levels of the antibiotic in 
aqueous humor occur between one and three 
hours after injection, followed by a gradual 
decline. Minimal levels of the antibiotic per- 
sisted in the serum and aqueous humor for 
12 hours. All the lens tissue samples showed 
a concentration of less than 0.3 pg/ml. 
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Barber and 


Waterworth® 
Range Median Range 
0.8 — 3.1 1.60 0.5 — 2.00 
0.04- 0.2 0.04 0.06- 0.12 
0.02- 0.2 0.20 0.06- 0.50 
0.02- 0.4 0.04 s 
25.0 —~>100 >100 4.00-16.0 
6.30- 50 25,0 4.00-16.0 
0.02- 25 12.5 32.0 
>32.0 


100 ->100 100 
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The subconjunctival method of introduc- 
ing antibiotics into the eye is advocated by 
many for clinical use and is frequently com- 
pared with other routes of drug administra- 
tion to study penetration into the eye. 

McPherson, Presley, and Crowford' in- 
vestigated the penetration of subconjunctival 
potassium penicillin G, ampicillin, chloram- 
phenicol and streptomycin in animals and 
cataract patients. Primary aqueous samples 
were obtained 20 seconds to 24 hours after 
administration and quantitative analysis per- 
formed with a biological assay. They found 
that ampicillin and potassium penicillin G 
penetrated into primary aqueous in effective 
concentrations while chloramphenicol and 
streptomycin did not. Contrary to these in- 
vestigators, Leopold, Nichols, and Vogel,’ 
and Abraham and Burnett? found that sub- 
conjunctival chloramphenicol does penetrate 
into the aqueous. 

Records and Ellist found that subconjunc- 
tivally administered penicillins penetrated 
primary aqueous well at one hour with vari- 
able persistence at latter times, oxacillin re- 
maining in high concentration at four hours. 

Records** compared intravenous and 
subconjunctivally administered sodium ce- 
phalothin. Intravenously administered ce- 
phalothin failed to enter primary aqueous 
while subconjunctivally administered ce- 
phalothin penetrated well. 

In 1956, Swan, Crissman, and Bailey’ 
stressed the importance in differentiating 
subconjunctival from sub-Tenon’s injection, 
or, as they termed it, “sub-epithelial versus 


hn Pe tte re RTE 


From the Division of Ophthalmology, University 
of Colorado Medical Center, Denver, Colorado. 
e This study was supported in part by an unrestricted 
grant from Research to Prevent Blindness, Inc. 


Reprint requests to Christopher A. Paterson, 
PhD., Box 2404, 4200 East Ninth Avenue, Denver, 
Colorado 80220. 


130 


sub-capsular.” On the basis of some qualita- 
tive experiments, they felt that drugs pene- 
trated the eye better if administered by the 
sub-Tenon’s rather than the subconjunctival 
route. 

The present study was devised to deter- 
mine if a drug, in this case 3*C-labeled 
chloramphenicol, showed differential pene- 
tration into the eye when administered sub- 
conjunctivally as compared to sub-Tenon’s 
administration. 


MATERIALS AND METHODS 
IN vivo 

Penetration of chloramphenicol was stud- 
ied using D-threo chloramphenicol (methy- 
lene-"*C; Amersham-Searle), An injection 
solution of 10% chloramphenicol (Chloro- 
mycetin, Parke-Davis) containing 1 uc/ml of 
the labelcd drug was prepared fresh daily. 
The vehicle used was sterile distilled water. 

Rabbits weighing between 2.5 and 3.5 kg 
were anesthetized with 25% urethane solu- 
tion administered via an ear vein. Using a 
27-gauge needle, 100 ul of the chlorampheni- 
col solution was administered either by the 
subconjunctival or sub-Tenon’s route. For 
topical administration, sutures were utilized 
to elevate the eyelids from the globe forming 
a cup to contain the radioactive antibiotic 
solution. 

The rabbits were divided into seven groups 
as shown in Table 1. After the experimental 
time period had elapsed, samples of primary 
aqueous humor were aspirated using a 1-ml 
disposable syringe and 25-gauge needle, and 
these were assayed for radioactivity. 

Radioactivity measurements—Between 80 
and 100 wl aliquots of aqueous humor were 
weighed onto disks of lens paper on glass 
planchets. The samples were allowed to air 
dry and were counted in an automatic plan- 
chet counter (Picker Nuclear Magnachan- 
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Fig. 1 (Hardy and Paterson). Time course of penetration of “C-labeled chloramphenicol into rabbit 
aqueous humor following subconjunctival (open circles) and sub-Tenon's (filled circles) injection. Con- 


structed using data in Table 2, 


tained only saline while the other contained 
saline together with a trace amount of la- 
beled chloramphenicol or **Na, 10 or 20ul 


< samples were taken from each chamber at 


30-minute intervals and counted as described 
above. Stirring was achieved manually with 
flexible polyethylene paddles. Permeability 
coefficients were calculated by the method of 
Maffly, Hays, Lamdin, and Leaf.’ 


RESULTS 
IN vivo 

Controls—_In Groups 1 and 2, identical de- 
grees of penetration were found in two eyes 
of the same animal following either a sub- 
conjunctival or sub-Tenon’s injection on 
each side (Table 2). 

Subconjunctival versus sub-Tenon’s ad- 
ministration——In Groups 3 to 5 at one half 
hour, one hour, and three hours, a greater 
amount of labeled chloramphenicol was 


found in the aqueous of the eye given the 
drug subconjunctivally. At one half hour the 
ratio of penetration, comparing subconjunc- 
tival to sub-Tenon’'s capsule administration, 
was 1.52: 1, at one hour 2.19: 1 and at three 
hours (Group 5), 1.52: 1. By paired statis- 
tics these differences were significant at the 
95% or greater level. At six hours (Group 
6) there was no difference in the degree of 
penetration (0.87: 1). These results are de- 
picted in Figure 1 and in Table 2. 

Subconjunctival versus topical adminis- 
tration--In Group 7, penetration of “C-la- 
beled chloramphenicol one hour following 
topical administration was some 1.8 times 
greater than when given subconjunctivally 
(Table 2). 

Assay for chloramphenicoi—In all in- 
stances the entire labeled fraction was re- 
covered from the ethyl acetate extract. No 
radioactivity was found in the aqueous laver. 
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Thus, during the experimental period there 
was no detectable degradation of chloram- 
phenicol. 


In vitro 


All the in vitro experiments were per- 
formed at room temperature (23-25°C). Hu- 
man Tenon’s capsule was approximately 24 
hour postmortem when used. No difference 
in permeability characteristics was found be- 
tween rabbit Tenon’s capsule dissected im- 
mediately and that dissected 24 hours post- 
mortem, 

The permeability coefficient for ?*Na was 
5.11 X 10° em/second in rabbit Tenon’s 
capsule and 5.2 X 10°° em/second in the hu- 
man. Similarly for chloramphenicol, 4.35 X 
10° cem/second in rabbit and 4.9 X 10-5 
em/second in the human. Thus it would ap- 
pear that the permeability characteristics of 
rabbit and human Tenon’s capsule are quite 
similar. 


DISCUSSION 


The results of this study clearly indicate 
that in the rabbit, chloramphenicol penetrates 
the aqueous humor of the eye more rapidly 
and in greater quantity when given subcon- 
junctivally than when given via sub-Tenon’s 
capsule. 

Chloramphenicol is a highly lipid soluble 
drug and it would be expected that other 
lipid soluble drugs would behave similarly 
(e.g, steroids, epinephrine, atropine). 
Whether nonlipid soluble drugs behave simi- 
larly can only be conjectured from the pres- 
ent results. Direct correlation between the 
results in animals with the situation in hu- 
man eyes is not possible, but the data does at 
least show that Tenon’s capsule from rabbit 
eyes and human eyes exhibits almost identi- 
cal permeability characteristics in vitro to 
chloramphenicol and sodium. 

On the basis of the present findings, then, 
it would seem wise to avoid injecting medi- 
cation via sub-Tenon’s capsule when such a 
significant penetration differential exists. 
This, however, is quite contrary to the rec- 
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ommendation of several authorities. Haver- 
nert? writes: “Subconjunctival injection is 
actually a misnomer. Such an injection 
should be given beneath Tenon’s capsule, 
since in this position the drug is effectively 
closer to the eye, is absorbed more rapidly, 
suffers less loss into the conjunctival circula- 
tion, and reaches greater intraocular concen- 
trations.” Also, Burns'! writes: “Subcon- 
junctival and sub-Tenon’s injection of medi- 
cations is an obvious means of short circuit- 
ing the epithelial barrier (of the cornea), It 
is known that sub-Tenon’s injection is more 
effective than subconjunctival in aiding drug 
penetration of intraocular tissues.” 

The original investigations that gave rise 
to these opinions were those of Swan, Chris- 
man, and Bailey.’ Subjects undergoing stra- 
bismus surgery were first made miotic with 
pilocarpine. A sub-Tenon’s injection of 0.05 
ml of 1: 1000 epinephrine was then given on 
one side of one eye and a similar injection 
given subconjunctivally on the other side of 
the same eye. Swan and his associates found 
that more rapid segmental pupil dilation oc- 
curred on the side receiving the sub-Tenon’s 
injection. This was observed in 11 of 12 pa- 
tients. The study was prompted by earlier 
experiments in rabbits which seemed to indi- 
cate that sub-Tenon’s procaine penetrated the 
eye better than when given subconjuncti- 
vally.** 

In this laboratory, using rabbits and a 
more quantitive method utilizing C-labeled 
chloramphenicol we have shown quite the 
opposite to be true. 

Why the marked difference in ocular pen- 
etration following the two methods of ad- 
ministration exists poses quite a problem. 
Preliminary investigation has shown (Hardy 
and Paterson, unpublished data) that there is 
more radioactivity in the venous return from 
the eye receiving a sub-Tenon’s injection 
than that receiving a subconjunctival injec- 
tion. If labeled chloramphenicol penetrates 
the sclera from its sub-Tenon’s location, en- 
counters the large choroidal venous channels, 
then one would expect it to be largely carried 
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away from the eye. Would not the same be 
true for the subconjunctivally located drug? 
= Most likely a fraction does penetrate the 
‘ sclera after diffusing through Tenon’s cap- 
sule and is flushed away from the eye. How- 
ever, to explain the difference in penetration 
another route or routes must exist which by- 
pass the venous channel in the choroid. One 
possible route is the limbus. At a finite dis- 
tance from the limbus, the Tenon’s capsule 
blends into scleral tissue thus possibly trap- 
ping the drug to some extent. The conjunc- 
tiva, however, continues over the limbus onto 
the cornea where conjunctiva blends with 
corneal epithelium. Thus, a relatively high 
concentration of drug may exist over the 
limbal region, subsequent penetration being 
across the corneal endothelium. Harris’ 
presents evidence for such a route using ra- 
diolabeled eserine, 

Another possibility is that the drug passes 
from its stbconjunctival location into the 
tears and thus penetration is directly across 
the cornea from the tears. Such a mechanism 
is favored by Richardson. In this context 
we have shown that at one hour chloram- 
phenicol penetrates the aqueous humor 
faster following topical administration than 
subconjunctivally. (This does not necessarily 
mean that topical administration is more 
effective clinically, since our experimental 
situation was quite different in that the eye 
was effectively bathed in drug solution for 
one hour.) Also, Wine, Gornall, and Basu’? 
found evidence for this route of penetration 
utilizing ™C-hydrocortisone. In their inves- 
tigation there was increased ocular penetra- 
tion of drug when the conjunctiva was per- 
forated in the usual manner of subconjuncti- 
val injection as opposed to nonperforating 
injections via the upper eyelid. Following a 
nonperforating subconjunctival adminis- 
tration no drug was found in the tears. The 
authors proposed that the drug is squeezed 
out of the injection hole into the tear film. 

Although the present study provides no 
further information to aid in elucidating the 
mechanism of penetration it does show that a 
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drug, in this case chloramphenicol, pene- 
trates the anterior segment of the eye more 
rapidly following a subconjunctival rather 
than a sub-Tenon’s injection. 


SUMMARY 


The level of radioactivity in the aqueous 
humor of albino rabbits was assayed at vary- 
ing periods of time following “C-labeled 
chloramphenicol administered subconjunc- 
tivally to one eye and via sub-Tenon’s cap- 
sule to the contralateral eye. At 30 minutes, 
one hour, and three hours a greater quantity 
of the drug appeared to penetrate the eye re- 
ceiving the subconjunctival injection. At six 
hours there was no difference in the degree 
of penetration. 

On the basis of these observations it is 
suggested that the use of sub-Tenon’s injec- 
tions could be avoided. The in vitro perme- 
ability characteristics of human and rabbit 
Tenon’s capsule are virtually identical. 
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OPHTHALMIC MINIATURE 


I noticed her fingers nervously twisting and untwisting a pleat of the 


chiffon of her dress. 


“We can state definitely now that your husband died as a result of 


eserine poisoning.” 


“You mean those eyedrops killed him,” 

“It seems quite certain that when you gave Mr. Leonides that last 
injection, it was eserine that you injected and not insulin.” 

“But I didn’t know that. I didn’t have anything to do with it. Really 


I didn’t, Inspector.” 


“Then somebody must have deliberately replaced the insulin by the 


eyedrops.” 
“What a wicked thing to do!” 
“Yes, Mrs. Leonides.” 


“Do you think someone did it on purpose? Or by accident? It couldn't 


have been a joke, could it?” 


Taverner said smoothly, “We don’t think it was a joke, Mrs. Leonides.” 


Agatha Christie 
The Crooked House 
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USE OF SUBCONJUNCTIVAL HYALURONIDASE 


Harrout E. MeLIKIAN, M.D., JosepH Nowakowski, M.Sc., 
GERARD L. Boyvre, F.LM.L.T., anp Irvinc H. LeoroLp, M.D. 
New York, New York 


Following the discovery of hyaluronidase 
by Meyer’ in 1936, numerous applications of 
this enzyme have been made and suggested.” 

One such use is the incorporation of hya- 
luronsdase with certain drugs that are to be 
administered by subconjunctival injection in 
order to facilitate their distribution and ab- 
sorption into intraocular fluids and tissue. 
Lebensohn’ has suggested that if hyaluroni- 
dase is incorporated in the subconjunctival in- 
jections of penicillin, increased penetration 
of penicillin would result. 

Capolongo* has experimentally demon- 
strated that this enzyme facilitates the ab- 
sorption of fluorescein into the aqueous. On 
the other hand, Schlegel and Swan? reported 
that hyaluronidase did not influence the pen- 
etration of procaine into the aqueous, cornea, 
or Iris. 

With the increasing use of subconjuncti- 
val injections, it was considered important to 
re-evaluate this effect by simultaneously us- 
ing two different techniques for qualitative 
and quantitative evaluation. 


MATERIALS AND METHODS 


Microbiologie assay—A total of 32 albino 
rabbits, each weighing 2 to 3 kg, were uti- 
lized, All the rabbits were sedated with intra- 
venous doses of pentobarbital sodium (25 
mg/kg). A 0.2 ml subconjunctival injection 
of a physiologic salt solution containing 60 
mg of lincomycin and 30 units of hyaluront- 
dase was given to the right eye of each rab- 
bit. The left eyes were given the same injec- 
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tion, but without the hyaluronidase. All the 
injections were made close to the sclera in 
the upper bulbar sector of the eyes, using 
disposable tuberculin syringes with 25-gauge 
needles. 

The rabbits were then divided into four 
groups of eight, and after their eves were 
anesthetized with topical proparacaine HC1, 
under sterile conditions the aqueous was as- 
pirated from both the right and left eves of 
the first group after 30 minutes, from the 
second group after 90 minutes, and from the 
third and fourth groups at three and four 
hours, respectively. The samples thus ob- 
tained were placed in sterile tubes and were 
stored at —20°C until the assays were per- 
formed. The levels of lincomycin were deter- 
mined by the tube dilution technique, with a 
total volume of 1 ml in each tube Fresh 
1.5% trypticase broth, pH 7.0 to 7.2, was em- 
ployed as the medium and diluent. The test 
organism, a strain of Staphylococcus aureus, 
was prepared by inoculating 10 ml of broth 
from a stock agar slant culture maintained at 
4 to 6°C. After incubation for six hours at 
37°C, the culture was diluted 10- in broth 
(this dilution consistently gave a Lumetron 
optical density reading of 0.025 with a 580 
mu. filter); 0.5 ml of this suspension of the 
test organism was added to each test tube. The 
broth was prepared immediately prior to the 
assay from a concentrated standard solution 
(1000 ug/ml) in distilled water and stored at 
20°C. Aqueous humor samples were as- 
saved from 1:6 to 1:80 dilution depending 
upon the concentration of antibiotic contained 
in the test sample. Appropriate volumes of 
such a dilution were distributed into a series 
of tubes as shown in Table 1. Controls were 
prepared to verify sterility of the samples and 
the broth, and viability of the test organism. 
The tubes were incubated at 37°C for 18 
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TABLE 1 


TUBE DILUTIONS UTILIZED TO DETERMINE ANTIBIOTIC STANDARDS 
AND LEVELS IN SAMPLE FLUIDS AND CONTROLS 


HAVIN tat WEAR I AER RAH LNRM ALLL LLY EMAAR AAA VEN IY lA LHR AEM m 


Lincocin standard: 


Lincocin 1 ug/ml 0.1 
Broth 0.4 
Staph. culture, 6 hours 107? 0.5 
Antibiotic concentration in pg/ml 0.1 


Serum vitreous or aqueous sample: 


Sample, diluted 0.1 

Broth 0.4 

Staph. culture, 6 hours 1073 0.5 
Controls: 

Sample, diluted 0.5 

Broth 0.5 


Staph. culture, 6 hours 1073 





hours, and the end point of complete inhibi- 
tion for each series, as indicated by the first 
tube showing no visible growth, was recorded. 
The Staph. aureus test organism was found 
to be inhibited by 0.3 ug/ml. of the lincomy- 
cin standard solution. 

Aqueous humor concentrations of the an- 
tibiotic were calculated by dividing the mini- 
mum inhibitory concentration (MIC) of lin- 
comycin by the volume of the sample re- 
quired to inhibit growth of the standard in- 
oculum and multiplied by the sample dilution 
used : 


Concentration antibiotic per ml in sample 


MIC/ml antibiotic standard Dilution 


MATa SAARI mY nen mn TTT UREA BIE AI RINE RNR nanena 
— 


Sample volume of sample 


Results are expressed as micrograms per 
milliliter. 

Radioactive —material——-D-mannitol-1-"'C 
was prepared from Lot No, 3110 Sp. Act. 49 
mC/mM ; 0.1 mC in 0.38 mg of lyophilized 
mannitol-1-"C. 

Radioactive assay—-A total of 40 albino 
rabbits, each weighing 2 to 3 kg, were di- 
vided into four groups as previously men- 
tioned. The procedure was the same except 
that the subconjunctival injections to the 
right eves were 0.2 ml of physiologic salt so- 


Concentrations (in ml/tube) 


ctrl aa AAA ALAEALINE ARANAN ERAAN Annam TR ANU a bentyl ALARA AERIAL 


0.2 0.3 0.4 0.5 , 
0.3 0.2 0.1 0.0 
0.5 0.5 0.5 0.5 
0.2 0.3 0.4 0.5 
0.2 0.3 0.4 0.5 
0.3 0.2 0.1 0.0 
0.5 0.5 0.5 0.5 
1.0 0.5 
0.5 


lution containing 25 lambda of labeled D- 
mannitol-1**C and 30 units of hyaluronidase. 
The left eyes were given the same injection, 
but without the hyaluronidase. Again, using 
the same protocol, the aqueous was aspirated 
from the right and left eyes, then placed in 
preweighed glass scintillation vials and 
stored at — 20°C until the assays were per- 
formed. 

Each sample was treated with 0.2 ml of 
“Soluene 100” sample solubilizer (Packard) 
and left for 24 hours at 40°C for protein di- 
gestion. Then 13.0 ml of scintillation solu- 
tion, prepared according to Werbin,’ was 
added, 

These samples were kept in the dark at 0° 
C and then counted on a liquid scintillation 
spectrometer model 3320 Tri-Carb (Pack- 
ard) for 100 minutes. The values were cal- 
culated in net counts per minute for 100 mg 
of sample. 


RESULTS 


Figures 1 and 2 present the sample means 
and standard errors of the aqueous levels of 
lincomycin and mannitol following subcon- 
junctival injection with and without hyaluro- 
nidase. Both graphs indicate that hyaluroni- 
dase did not facilitate aqueous penetration óf 
either the lincomycin or mannitol. 
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Fig. 1 (Melikian, Nowakowski, Boyle, and Leopold). The mean and the standard error of the levels of 
dincomycin (ug/ml) in 64 samples of aqueous humor following subconjunctival injection. 


Using a p-level of 0.05, a student's t-test 
for unpaired samples of equal numbers was 
used for statistical evaluation, comparing the 
hyaluronidase-treated eyes with the non- 
hyaluronidase-treated eyes at each of the re- 
corded times.® In all instances, the difference 
between the two was not significant. 


DISCUSSION AND CONCLUSION 


© The conflict in the conclusions of Capo- 
longo* and Schlegel and Swan’ may have 
been due to the nature of the drugs used, or 

more likely to the techniques or methods of 
analyses. 

Both methods of analyses used in this 
study produced similar results. These indi- 
cåte that hyaluronidase does not increase 
aqueous penetration of either lincomycin or 


mannitol when combined with these agents 
and given subconjunctivally, 

Data obtained in our preliminary studies 
on 24 albino rabbits, using their fellow € 
as controls, also demonstrated no signi 
difference between the serum and ¥ 
levels of lincomycin and mannitol wh 
jected subconjunctivally with hyaluronidase, 
compared to the levels obtained when is 
were injected without the hyaluronidase. 
These levels were always considerably lower 
than those obtained from aqueous samples. 








SUMMARY . 


A total of 72 albino rabbits were divided 
into two groups and were given subconjunc- 
tival injections of lincomycin and radio- 
tagged mannitol. 
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Fig. 2 (Melikian, Nowakowski, Boyle, and Leopold). The mean and the standard error of the levels of 


mannitol in 80 samples of aqueous humor following subconjunctival injection. 


Hyaluronidase was added to half of the 
injections in each group. 

The aqueous penetration of these agents at 
various time intervals was determined by mi- 
crobiologic and radioactive assays. 

It was found that hyaluronidase did not 
facilitate aqueous humor penetration of ei- 
ther lincomycin or mannitol when combined 
with these drugs and given swubconjuncti- 
vally. 
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THE FINE STRUCTURE OF THE VITREOUS BASE OF THE HUMAN 
EYE AND PATHOGENESIS OF PARS PLANITIS 


J. GÄRTNER, M.D. 


Mams, Germany 


The present paper deals with some fine 
structural properties of the vitreous base of 
the human eye. The investigation was car- 
ried out by aid of electron microscopy. 

. 
MATERIALS AND METHODS 

Materials were obtained from eyes which 
had been surgically removed from patients 
aged nine months, 29, 31, 34, 54 and 58 
years, all with retinal or uveal tumor. In all 
cases, the tumor was situated at the posterior 
pole or opposite to the excised tissue. 

Immediately after enucleation, the eyes 
were immersed in ice-cold Ringer’s solution. 
A portion containing the ora serrata and the 
ciliary body was excised in the solution. Fix- 
ation was done in buffered cold glutaralde- 
hyde (4%). After preparation of small pieces 
in the buffer, post-fixation was done with os- 
mium tetroxide. The material was then dehy- 
drated in graded series of acetone and finally 
embedded in araldite. Thin and semithin sec- 
tions were cut on a Reichert ultramicrotome 
model OmU-2 and stained with uranyl ace- 
tate-permanganate. The thin sections were 
examined in a Zeiss EM 9-A or EM 9-S 
electron microscope. 


OBSERVATIONS 


There are numerous vitreous cortex cells 
scattered throughout the vitreous base on 
both sides of the ora serrata. On the pars 
plana side, they are not distinguishable from 
typical fibroblasts. Also on the neural retinal 
side fibroblasts occur with long slender cyto- 
‘plasmic processes (Fig. 1). But some of the 
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cells found in this region of the vitreous cor- 
tex have a different aspect. The cytoplasm 
contains numerous small vesicles, larger vac- 
uoles and more or less electron-dense drop- 
lets or granules. The rough-faced endo- 
plasmic reticulum is present, but only 
slightly developed. The cytoplasmic pro- 
cesses are shorter than the cell processes of 
fibroblasts. Cells with such properties are 
commonly identified as macrophages (Fig. 
2). 

Together with the described normal cellu- 
lar elements, at some places of the vitreous 
we found damaged cells with ltberated 
cell organelles, and also cell remnants in 
form of more or less empty spaces, limited 
by a unit-membrane. These cells and cell 
remnants are assumed to be different stages 
in the physiologic involution of the original 
cell population of the embryonal vitreous. 
They are observed on both sides of the ora 
serrata, but in greater numbers adjacent to 
the pars plana (Fig. 3) than on the neural 
retinal side. The occurrence of the cell rem- 
nants is more frequent in young than in old 
eyes. 

Over the scalloped anterior edge of the ora 
serrata we found damaged cellular com- 
plexes of quite another aspect. These cell 
complexes begin anterior to the ora edge and 
run posteriorly and perpendicularly to it in a 
meridional direction. They are mainly char- 
acterized by the occurrence of numerous in- 
tracellular and extracellular “membranous 
debris in form of myelin figures (Figs. 4 
and 5). Since these cell complexes contain 
axons, they must be regarded as damaged 
retinal tissue. They are not separated from 
the vitreous cortex by a basement membrane. 

Both on the neural retinal side and on the 
pars plana side of the ora serrata the densely 
packed and regularly arranged fibril bundles 
of the zonule are interwoven with the loose 


1317 


1318 


AMERICAN JOURNAL OF OPHTHALMOLOGY 








Fig. 1 (Gartner). CA) Girl, aged nine months. V itreous base, pars plana side. Fibroblast near the sur- 
face of the nonpigmented ciliary epithelium. (B) Woman, aged 29 years. Vitreous base, neural retinal 


. 


Fe, 


side. Two fibroblasts near the surface of the retina. Part of a cystoid degeneration is visible (uranyl 


acetate-permanganate, (A) x 21,000, (B) 5000). 


fibrilar network of the vitreous cortex. On 
the neural retinal side, these fibril bundles 
occur only seldom, On the pars plana side 
they are present to some exteht in all our 


sections (Fig. 6). 
The basement membrane on the inner sur- 
face of the ciliary epithelium has a different 


aspect in childhood than in the adult eye. In 





the early stage of life it consists of only one 
layer, which is continuously evident (Figs. 
l-A and 3). In the adult eye it appears 
multi-layered. In adulthood it forms a netg 
work; this network fills out the interspaces 
between the secondary processes of the non- 
pigmented ciliary epithelium of the pars pli- 
cata and also those within the “bays” at*the 
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Fic. 2 (Gartner). Infant girl, 
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aged nine months. Vitreous base, neural retinal side. Macrophages 


near the surface of the retina (uranyl acetate-permanganate, +5000). 


inner surface of the pars plana. Within the 
meshes of this network granular and lamel- 
lar deposits, probably lipids, are interposed 
(Fig. 7; see also our previous paper,’ Figs. 4 
and 5). The amount of these deposits in- 
creases with age. 

The basement membrane on the outer sur- 
face of the ciliary epithelium thickens also 
with increasing age, but does not show the 
characteristic net-like structure. Osmiophilic 
deposits were only very seldom observed 
within the homogeneous or lamellar thickened 
basement membrane material on the outer 
surface of the cillary epithelium. 

Apart from the basement membrane at the 
inner surface of the pars plana, in this area 
of the vitreous base of a nine-month-old 
child we observed fragments of basement 
membranes scattered within the vitreous cor- 


ABBREVIATIONS USED IN FIGURES 


BM = Basement membrane 
CS =Cystoid space 
ER = Endoplasmic reticulum 
F = Fibroblast 
LF =Lipofuscin 
MA = Macrophage 
"MBS = Membrane-bound space 
NPE = Nonpigmented epithelium 
R = Retina 
VB = Vitreous body (vitreous base) 
Z =Zonular fiber (zonular fibril bundle) 
š 
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tex and sometimes in coherence with vitre- 
ous cortex cells or cell remnants. Since these 
fragments of basement membranes occa- 
sionally surround an empty lumen, they are 
assumed to be relics of the vessel walls of 
the former hyaloid system (Fig. 8). Such 
basement membrane relics were not observed 
in the older eyes of our material. 

We found distinct membrane foldings be- 
tween the nonpigmented cells of the pars 
plana immediately anterior to the termina- 
tion of the neural retina at the ora serrata. 
This indicates that even the posterior pars 
plana cells contribute to the circulation of 
the aqueous humor. 


DISCUSSION 


The cell population of the embryonal vit- 
reous consists of the vessel wall cells of the 
hyaloid system and some free mesenchymal 
cells. This cell population partly persists, 
forming in the adult eye what is referred to 
as hyalocytes, vitreous cells, or vitreous cor- 
tex cells. Within the vitreous base, these 
cells have the appearance of fibroblasts, 
fibrocytes (inactive fibroblasts), or macro- 
phages. In. our material macrophages were 
only observed on the neural retinal side of 
the ora serrata. 

Up to the second half of the fourth month 
of development, the region of the ora serrata 


1320 AMERICAN JOURNAL OF OPHTHALMOLOGY 


s 














Fic. 3. (Gärtner). Infant girl, aged nine months. Vitreous base, pars plasma side. (A) Degenerating 
fAbroblast and cellular remnants, possibly liberated nuclear substance (asterisk) ; adhering basement mem- 
brane relics (arrow). (B) Membrane-bound space (relic of a degenerated embryonic vitreous cell) in 
coherence with a well-preserved fibroblast (uranyl acetate-permanganate, (A) 5000, (B) 21,000). è 


corresponds to the original rim of the optic amount of fibroblasts and fibrils can be 
cup.2? In front of the rim, in the surround- found within the loose connective tissue situ- 
ings of the anular vessel, a relatively large ated between the margin of the cup and the 
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Fig. 4 (Gartner). Woman, aged 29 years. Vitreous base, exactly at the ora edge. Detritus of neural 
retinal tissue (meridional fold) with intracellular (asterisk) and extracellular (arrow) myeline debris 


(uranyl acetate-permanganate, X 5000). 


lens. Also in the adult eye the amount of vit- 
reous cortex cells is much greater in the vit- 
reous base than in other parts of the vitre- 
ous. This was demonstrated in both calves 
and cows.‘ 

Regarding the transformation of the em- 
bryonic vitreous into the definitive vitreous, 
it is evident that during this process damage 
and consequently breakdown products of 
both hyaloid vessel wall and free mesenchy- 
mal cells are produced. One would expect 
this to be especially true in the region of the 
former edge of the cup—a hypothesis which 
is supported by our findings. The damaged 
retinal tissue at the anterior edge of the ora 
serrata apparently corresponds to the clini- 
cally, well-known meridional folds in this re- 
gion. Its high content of altered and sepa- 


rated membranous material in form of mye- 
lin figures is a notable factor. 

The vitreous base contains collagenous vit- 
rosin and zonular fibrils, especially in its 
anterior part. On the pars plana side of the 
ora serrata, many more zonular fibril bun- 
dles are intermingled with the vitreous body 
framework than on the neural retinal side. 
This point may contribute to the fact that the 
concentration of insoluble (fibrilar) collagen 
in the vitreous base is highest next to the cil- 
iary body.’ 

The single zonular fibrils are not distin- 
guishable from the vitrosin fibrils. Like 
these, they must be regarded as a special 
form of collagen. We could demonstrate 
periodicity of 30 to 64 nm within the zonular 
fibril bundles of rat and human eyes.*1! The 


firm coherence between the fibrous network 
of the zonula and the neighboring parts of 
the anterior vitreous was also shown by 
means of scanning electron-microscopy.’*’** 
The importance of this intimate association 
for accommodation mechanism is stressed by 
Coleman." 

The transformation of the originally sin- 
gle-layered basement membrane at the cilio- 
zonular border into a thickened multilayered 
network may be caused not only by aging 
processes but also by biomechanical forces.’ 
Characteristically in the thickened ciliozo- 
nular basement membrane of the adult, and 
especially of the senile eye, the granular and 
lamellar deposits obviously obstruct the 
meshes of the basement membrane material. 
It seems possible that they are fragments of 
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lipofuscin granules which enter into the mesh- 
work together with the fluid of aqueous." 
An inhibitory effect on the permeability 
of the ciliozonular basement membrane may 
be the result, which could explain a sug- 
gested favored localization of leaking sub- 
stances on this level. . 

Whereas the basement membrane of the 
whole inner wall of the eye seems to be pro- 
duced by the adjacent neuroectodermal cells,“ 
the separated basement membrane mate- 
rial within the vitreous cortex most probably 
is of vascular origin, representing relics of 
the former hyaloid vessels. 

With our electron microscopic findings as 
the basis, one may speculate on the possibil- 
ity of an immunologic disease mechanism in 
pars planitis. 


Fig. 5 (Gartner). Intracellular myelin debris from Figure 4, higher magnification. Two transversally 
sectioned axons (boxed areas) are visible (uranyl acetate-permanganate, x 23,000). 
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“ig, 6 (Gartner), Girl, aged 9 months. Vitreous base, pars plana side. Connection between the zonular 
fibril bundles (zonular fibers) and the anterior vitreous body framework. Two fibril bundles show a rather 
dense aggregation of the single zonular fibrils. Inset: One of the two densely packed zonular fibril bundles 
hown in larger photograph in boxed area (uranyl acetate-permanganate, «21,000. Inset: 60,000). 
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A characteristic clinical finding of this genesis was formulated and reported in previ- 
disetse is the onset of biomicroscopically vis- ous papers.” Recently, Maumenee*’ also 
ible symptoms in the vitreous cortex adja- stressed the importance of the vitreous in the 
cent to the ora serrata and to the pars plana pathogenesis of pars planitis. 
of the ciliary body. Starting from this car- It is now commonly accepted that the 
dinal symptom the concept of a vitreal patho- products of cell breakdown such as nuclear 


* 





Fig. 7 (Gartner). Woman, aged 29 years. Vitreous base, pars plana side. Basement membrane network 
within a “bay” of the nonpigmented ciliary epithelium. Inset: Lipid deposits within the meshes of the base- 
ment membrane network (uranyl acetate-permanganate, 5000; inset, 80,000). . 
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Fig. 8 (Gartner). Girl, aged nine months. Vitreous base, pars plana side. Separated basement membrane 
material within the vitreous cortex, most probably relict of a former vessel wall (uranyl acetate-permanga- 


nate, 60,000). 


substances, mitochondria, ribosomes, and cell 
membranes may have auto-antigenic proper- 
ties. Second, it should be considered that col- 
lagenous proteins also may be antigenic; 
consequently antibodies to breakdown prod- 
ucts of collagen may arise under appropriate 
circumstances.*! Third, there is no doubt about 
the antigenicity of both epithelial and vascular 





basement 


membranes.** y, basement 
membranes may act as a trap for circulating 
antigen-antibody complexes, themselves unre- 
lated to the basement membrane material.?* 
Our electron microscopic findings give ev- 
idence that in the vitreous base of the human 
eye tissue elements occur as mentioned 


above. Antibodies against them could be pro- 


Finally, 
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plication times of four minutes. This was 
due to the manipulation of the chambers nec- 
essary for current application and the time 
taken to wash out the chambers. Following 
each experimental time period (10 seconds, 
four minutes or 60 minutes) the chamber 
(3.0 ml or 2.5 ml) containing 10% fluores- 
cein solution was flushed out with at least 
100 ml of distilled water and followed by a 
minimum of 50 ml of Ringer’s solution. This 
chamber remained filled with Ringer’s solu- 
tion, and the experiment continued. 

The solutions in each chamber were al- 
ways well stirred using Teflon-coated mag- 
netic stirrers rotated with horseshoe magnets 
at 400 rpm. The endothelial solution was re- 
moved and replaced with new solution at 30 
minutes and 60 minutes and finally removed 
at 120 minutes. If, following washout of 
fluorescein from the anterior surface, the ep- 
ithelial solution became visibly green, then 
the chamber was flushed with Ringer’s solu- 
tion until no color remained, 

The samples of endothelial solution were 
analysed for fluorescein using an Aminco- 
Bowman spectrophotofluorometer. The ap- 
paratus showed a linear relationship between 
the fluorescein concentration in Ringer’s so- 
lution and the relative intensity (scale read- 
ing X sensitivity) below 0.1% mg, Samples 
with a concentration close to this or higher 
were diluted with Ringer’s solution before 
analysis. The apparatus was checked with 
known concentrations of fluorescein made in 
Ringer’s solution before each determination 
was made of the samples. 


RESULTS 

Some preliminary experiments were made 
with 10% fluorescein in Ringer as the ep- 
ithelial solution, but both high currents and 
long time periods were needed to obtain dye 
penetration, presumably due to the fact that 
the current was carried by the other ions in 
solution rather than fluorescein. Thereafter, 
solutions were made in distilled water and 
more rapid penetration was found. 
- ‘The currents applied to the corneas were 
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TABLE 1 


PASSAGE OF FLUORESCEIN THROUGH * 


SA rer AAAA AAAA Nt AAAA EEEE A ohh gem Nee RBA SE IMIR IRCA a me AmE eects A states Paea pense bs maaan ete 
remanent a RABE NANA AO et RETA RAN RY MN S a a r REV Abb kA mine a a EAR. canton atten anirnar 


Treatment Dye Transferred 
nn Mean +SE 
Pype Duration in ug 
Contact alone 4 minutes 1.754 0.48 


60 minutes 140.54 +15.47 


Abrasion plus 


contact 4 minutes 14.47+ 4.95 
lontophoresis 

500 uA 10 seconds 4.224 0.35 

4 minutes 40.90 +10.39 

1000 uA 10 seconds 4.884 0.76 

4 minutes 43.404 4.77 

2500 pA 10 seconds 3.89+ 0.95 

4 minutes 158.10+22.18 

4000 pA 16 seconds 7.254 1.30 


4 minutes 196.70+25.45 


ee LE eT Ue LON Anam a m ote NYRR MIAO penn rye 


* Each value is the mean of four determinations. 


900, 1000, 2500 and 4000 4A/0.65 cm? (the 
area of the aperture in the apparatus) and 
these correspond to 770, 1540, 3850 and 
6150 A/cm”, respectively. The original 
currents, uncorrected for area, are referred 
to where no area is given. 

The total amounts of fluorescein passing 
through the rabbit cornea during each two- 
hour experimental period are given in Table 
1 and illustrated graphically in Figure 1. 
Contact alone for 60 minutes increases the 
amount of fluorescein passing the cornea by 
80-fold compared to four-minute contact 
alone; abrasion of the corneal epithelium 
(complete removal of 1 to 2 mm?) and four- 
minute contact with fluorescein gave a 10- 
fold increase when compared to normal cor- 
nea when both were exposed to fluorescein 
for four minutes. In these latter experiments 
fluorescein was also seen to. re-enter the ep- 
ithelial solution to a much greater extent 
than in any other experiments. Contact 
alone, even for four minutes, gave only one- 
half as much transfer of dye as 500 pA for 
10 seconds; thus relatively little fluorescein 
passed a normal cornea during a four-min- 
ute exposure. With 10-second current appli- 
cation, the amount transferred was essen- 
tially the same up to 2500 uA and only 


1330 


F 
E 
d 
E ae 
z 
re 19 
N 
tha 
œ 
Ò O8 
5> 
pe 
en 






40x10 pa/sO65em? 
GUS KIO pA m? 


Q 5 10 15 29 25 30 35 
7? i54 233 308 %385 462 539 


Fig. 1 (Tonjum and Green). Plot of total flu- 
orescein passing the cornea in two hours against 
applied current. Current is given in terms of pA/0.65 
cm” and wA/cm*. Solid line (@) refers to 10-second 
current applications, broken line to four-minute 
current applications. 


doubled when 4000 pA was passed. When 
current is passed for four minutes, there is a 
sharp change in fluorescein penetration be- 
tween 1000 and 2500 pA, since at both 500 
and 1000 pA almost the same amount of 
fluorescein passes the cornea in two hours. 
At 2500 pA, however, the value is increased 
by four-fold and at 4000 pA by five-fold 


over the four-minute, low current values. 
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Table 2 shows the amount transferred per 
30 minute period of each sample. One fea- 
ture of the results is that with all currents 
for 10 seconds the 30 and 60 minute values 
were equal and were both greater than the 
120 minute value. With low currents for 
four minutes, the 60-minute value was 
greater than the 30-minute one, and both ex- 
ceeded the 120-minute value. With 2500 or 
4000 pA for four minutes, the 30-minute 
value exceeded the 60-minute one and this 
was greater than the 120-minute value. 
Thus, low currents for short times produced 
equal amounts of fluorescein transfer over 
the first hour, while longer applications give 
higher values after 60 minutes. With high 
currents and long times, the 30-minute value 
was always the highest one. This was possi- 
bly related to the high current density mov- 
ing fluorescein not only through the epithe- 
lium but also through the stroma, rather than 
accumulating in the subepithelial stroma as 
might happen with lower currents. 


DISCUSSION 


The use of iontophoresis to facilitate the 
entry of fluorescein into the aqueous humor 
has been examined quantitatively in vitro, 
varying the applied current in both time of 


TABLE 2 


PASSAGE OF FLUORESCEIN THROUGH CORNEA PER 30-MINUTE PERIODS 
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4 minutes 
60 minutes 
4 minutes 


Contact alone 


Abrasion plus contact 


lontophoresis 

500 pA 10 seconds 

4 minutes 

1000 uå 10 seconds 

4 minutes 

2500 uA 10 seconds 

4 minutes 

4000 vA 10 seconds 

4 minutes 


enemmn apenas na r aAA autre naar mA href Harrier apa sees amme ari are 


nameni 4-4/0 trys sunewren susan frais a nn Aa at aaam AAA ARTA CENA ra amaa 





pr ne vv aA aan SST as mm e amann eee 
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Dye Transferred (in ug) 


arier a nmadan AAA a a is amaa maana ieh AE ea a iaaa a mra naaar r i A Herea 


30 minutes 60 minutes 120 minutes* 


arrire A eaaa rere reer A nA iaa amaaan Anan eea panana anA AHA A t ea en 


0.51 0.55 0.34 
17.11 61.50 30.97 
9.70 3:15 0.83 
1.50 1.40 0.66 
12.83 13.33 6.44 
2.30 1.52 0.55 
8.86 15.69 8.32 
1.20 1.31 0.69 
83.90 32:22 10.99 - 
2.60 2.35 1.15 
103.78 59.85 16.51 


renarena 


* The 120 minute value is given as: 120 minute value/2; thus, values in the above table at 30 minutes plus 
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60 minutes plus (120 minute X2) equal the total amount for any given experiment in Table 1. . 
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application and density. All currents, when 
used for 10 seconds, produced comparable 
amounts of fluorescein transfer; for four 
minutes of current the amount of fluorescein 
transferred was 10-fold greater than 500 and 
1000 uA, but with 2500 and 4000 pA there is 
ea Sharp change and the amount of fluores- 
cein transferred was increased by 25- to 30- 
fold over that found with 10-second current 
applications. 

From the amount of fluorescein penetrat- 
ing the cornea it is possible to calculate the 
concentration that would be obtained in the 
aqueous humor, assuming that there was no 
turnover of aqueous. This allows a compari- 
son to be made between the data obtained 
from experiments done in vivo or in vitro. It 
is known? that a current of 1600 pA/cm? 
(200 uA over 0.12 cm?) for 10 seconds gives 
a suitable aqueous fluorescein concentration 
in living human eyes. Assuming an aqueous 
volume of 200 pl (and using the values 
found after two hours), contact alone for 
four minutes with a normal cornea would 
give an aqueous concentration of 0.88 mg% ; 
770 pA/cem?® for 10 seconds, 2.11 mg% ; 770 
uA/em® for four minutes, 20.5 mg%; and 
1540 pA/cem? for 10 seconds gives 2.44 
mgo (this resembles the current density and 
time used by Jones and Maurice*). The cal- 
culations, since they do not have any correc- 
tion for aqueous turnover, indicate a concen- 
tration higher than that found in vivo. 

The two most important factors deter- 
mining the total amount of fluorescein trans- 
ferred into the endothelial chamber were the 
time period of current application, and the 
current density. Since applications of all 
current densities for 10 seconds produce the 
same amount of fluorescein transfer, the 
effect of current strengths for such time in- 
tervals is negligible. Even 6150 pA/cm? for 
10 seconds would have given an aqueous 
concentration of only 3.63 mg% after two 
hours. 

With four-minute applications, however, 
there is a sharp rise in fluorescein penetra- 

* tion above 1540 uA/cm?; two curves are 
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shown as possible in Figure 1. Whether or 
not either of them comes closer to tHe real 
values is unkown. The curved line, however, 
beginning at 1540 pA/cm?®, rising through 
both points and appearing to flatten as the 
current rises is more likely, since it is possi- 
ble that a maximum rate of fluorescein pene- 
tration would eventually be reached. 

It is apparent that to obtain a suitable con- 
centration of fluorescein in the aqueous, 
sufficient to be detected and measured easily 
with a fluorophotometer, the solution of 
fluorescein (in a small diameter, agar-gel 
electrode) should be made in distilled water. 
Short current application times appear to be 
sufficient to provide a suitable aqueous con- 
centration of fluorescein, A sound guideline, 
therefore, in the use of iontophoresis is to 
use a low current for a short time. Too high 
a concentration gives a nonlinear relation- 
ship between fluorescein concentration and 
fluorometer readings, making the determina- 
tion of aqueous fluorescein concentration un- 
reliable. 


SUM MARY 


Fluorescein iontophoresis through rabbit 
cornea has been studied quantitatively in vi- 
tro. Corneas were bathed initially with 10% 
fluorescein in distilled water on the epithe- 
lium and Ringer’s solution on the endothe- 
lium, and current was applied across the cor- 
nea for 10 seconds or four minutes at differ- 
ent current densities. Controls were made 
without current but with epithelial contact 
with fluorescein solution for four or 60 min- 
utes, and on abraded corneas. Following cur- 
rent application, or fluorescein contact alone, 
the epithelial bathing solution was changed 
to Ringer’s solution and the endothelial bath- 
ing solution was sampled at intervals over a 
two-hour period. Currents applied for 10 
seconds gave essentially the same amount of 
fluorescein transfer at all current densities. 
Current applied for four minutes gave in- 
creased transfer of fluorescein at low cur- 
rents and greatly increased dye transfer with . 
high current densities. Low currents for 10 
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seconds provide a suitable concentration of 
fluoréscein in aqueous humor. 
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QPHTHALMIC MINIATURE 


“Hoped it was Lew,” she said, “Or maybe Jase or Henry coming 
around finally to see I’m all right. But he’s still growling. Who are you? 


They can’t do my eyes till the cataracts get ripe, and I can tell you I'm 
sick and tired of waiting. Who are you?” 


“My name is Travis McGee, I was looking for Lew.’ 


#3 


As I drove back to town I was thinking about that ancient and honor- 
able bit of homely psychology, that myth of the ripeness of cataracts. The 
lens capsule can be removed as soon as it begins to get cloudy. But post- 
operative vision with corrective lenses is a poor resource at best, compared 
with normal sight. So the ripeness they speak of is the psychological ripe- 
ness of the patient, a time of diminishing vision which lasts enough, and 
gets bad enough, so that the postoperative vision is, by comparison, a 
wonder and a delight. The patient is happy because the basis of com- 


parison has changed. 


John D. MacDonald 
The Long Lavender Look, 1970 
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PROTECTIVE MOIST-CHAMBER 
EYE DRESSING 
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CHARLES F. MacCartruy, M.D., AND 
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Rochester, Minnesota 
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For almost 100 years, protective dressing 

for the eye have been formed from circular 

* glass lenses or x-ray film.“ These materials 
are rigid, fragile, easily dislodged, and diffi- 
cult to seal. Such problems led to the devel- 


opment of a protective “moist-chamber” 


es 


Se 


flexible plastic film (Saran Wrap). For sev- 
eral vears, we have effectively used this ma- 
terial to provide temporary protection for 
the cornea in instances of exposure resulting 
from lagophthalmos caused by facial palsy, 
endocrine exophthalmos, orbital mass le- 


sions, or coma. 





PROCEDURE 


aoe 


‘igure 1 shows the steps in the application 
of such a dressing on a patient who had se- 
vere endocrine exophthalmopathy and later 
had orbital decompression into the antra 
(Fig. 1-A). A small piece of dental roll is 
taped over the malar eminence (Tig. 1-B). A 
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“ig. 1 (MacCarthy and Hollenhorst). (A) En- 
docrine exophthalmos with severe exposure ker: 
topathy. (B) Dental roll applied over malar emi- 
nence. (C) Plastic film applied over eye and dental 
roH and sealed to skin with tape. Photograph, taken 
immediately after taping was completed, shows con- 
densation on surface of plastic. Material on lashes 
is ophthalmic ointment (10% sulfacetamide), which 
was instilled in this instance because bacterial con- 
junctivitis was superimposed on exposure keratopa- 
«thy. 
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single thickness of the plastic film is then 
taped*in place by the use of waterproof sur- 
gical tape. The periphery of the covering is 
carefully sealed (Fig. 1-C). 

COMMENT 

We have found that this type of dressing 
can be applied quickly and easily and is com- 
fortable for the patient and effective in 
maintaining a moist environment for the 
cornea. Even before the taping is completed, 
condensation usually can be seen on the pos- 
terior surface of the plastic, attesting to the 
presence of a moist chamber. Vision through 
the dressing is sufficient to allow mobility 
and self-care. If desired, corrective glasses 
may be worn over the dressing. The cornea 
can be inspected readily without removing 
the plastic film dressing, which may be left 
in place for several days if desired. This 
dressing is especially useful for periods of 
one month or less. When there is a need for 
permanent protection, blepharorrhaphy or 
tarsorrhaphy is preferable. We have used the 
dressing on patients in coma and on those 
with endocrine exophthalmos prior to orbital 
decompression, The dressing is also useful 
in facial palsy, after surgery for trigeminal 
neuralgia, and during the early postoperative 
period after removal of a cerebellopontine 
angle tumor. 

If the exposure keratopathy is complicated 
by bacterial conjunctivitis, an antibiotic oint- 
ment may be instilled once or twice each day. 
However, this is an unusual complication, 
and in general, local treatment other than the 
moist-chamber dressing is not needed. 


SUM MARY 
A new type of moist-chamber eye dressing 
for exposure keratitis is described. Made 
with a pliable plastic film (Saran Wrap) and 
waterproof surgical tape, the dressing is 
quickly and easily applied, comfortable, and 
effective. Although useful in providing tem- 
porary protection, it does not eliminate the 
need for blepharorrhaphy when long-term 
corneal protection is desired. 
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EYE PAD FLAMMABILITY 


Daniw I. Weiss, M.D., AND 
HAROLD SKALKA, M.D. 
New York, New York 


The individually wrapped, sterile protec- 
tive eye pad is utilized routinely with tape 
strips following eye surgery, and it serves 
many other purposes. The following case re- 
port illustrates the dangerous flammability of 
such pads and tapes. 


CASE REPORT 


An uncomplicated cataract extraction was per- 
formed upon a 70-year-old man. Two weeks postop- 
eratively, while attempting to light his cigar with a 
common paper book match, this patient set his pro- 
tective eye pad aflame. Although he was able to 
rapidly remove the pad, he suffered first and second 
degree burns of the face and eyelids (Fig. 1). His 
scalp and eyebrow hair were also singed, but the 
operated eye escaped injury. 

Treatment consisted of twice daily applications 
of antibiotic-corticosteroid cream to the burned 
areas. Healing was uneventful. 


COMMENT 


Patients with one eye patched lack stere- 
opsis. Furthermore, many of these patients 
are elderly and often have some degree of 
neuromuscular incoördination. If the patient 
is a smoker, flammable eye dressings would 
appear to present a significant hazard. We 
tested eye pads (Johnson oval eye pad and 
Curity eye pad) and tapes (3M Micropore 
surgical tape and Scotch Magic transpar- 
ent tape) in common usage at our institu- 
tion and found that each of these would jg- 
nite immediately and burst into flame if a 


From the Department of Ophthalmology, New 
York University School of Medicine, New York, 
New York. ‘os 

Reprint requests to Daniel I. Weiss, M.D., 3755 
Henry Hudson Parkway, Bronx, New York 10463. 


\ VOL. 71, NO. 6 


X 


& 








Big. 1 (Weiss and Skalka). Side view of patient 
taken three days after injurv. 


common paper match were struck and ap- 
phed to them. (Fig. 2). The fact that we 
have not previously encountered this type of 


* Fig. 2 (Weiss and Skalka). Eye pads (Top) and 
tape set (Bottom) set aflame for demonstration 
purposes. 
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injury is probably attributable to good for- 
tune. ° 

It is hoped that this case report will make 
others more aware of the flammable nature 
of these materials, and perhaps encourage 
the manufacturers to develop nonflammable 
replacements. 


SUMMARY 


A case of first- and second-degree facial 
burns resulting from inadvertent ignition of 
a protective eye dressing is presented, and 
attention is called to the fammable nature of 
some eye pads and tapes commonly used in 
ophthalmic practice. 


INSTRUMENT CABINET FOR 
RETINAL SURGERY 


Kennert R. Hovianp, M.D. 


Denver, Colorado 


A movable tool cabinet has been altered to 
contain the extensive equipment for retinal 
surgery in a compact form (Fig. 1). The ba- 
sic unit is a Craftsman tool chest (Sears, 
Roebuck) with the top four drawers and di- 
vider removed to allow placement of an 
Amouls cryosurgical unit, a diathermy unit, 
and a fiber optic transilluminator, which is 
used routinely to avoid blood vessels in the 
perforation site. A small (size E) carbon di- 
oxide tank 1s attached to the side or back by 
a wall-mounting bracket. This contains 
enough carbon dioxide for one to two 
months. Since all of our retinal cases are 
presently done with nonexplosive anesthetic 
agents or under local anesthesia, the height 
of the electrical system is adequate. Conduc- 


tive five-inch swivel casters have been substi- 


tuted for the ones supplied with the cabinet. 
Inside the rear panel of the cabinet, an elec- 
tric receptacle for four plugs has been 
mounted, permitting the convenience of hav- 
ing only one cord leading to the wall socket. 
The bottom drawer contains a rectangular 
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Fiber Optic 
Trans- 
illuminator 


Cryosurgical Unit 


Fig. 2 


(Hove 





Unit 





Fig. 1 (Hovland) Cabinet containing sterile instru- 
ments and supphes for retinal surgical cases. 


re 


Anprolene ethylene oxide sterilizer in which 
the packs of instruments can be conveniently 
placed and made ready overnight. The re- 
maining drawers store the sterile packs o of 
instruments and also contain extra sterile sil- 
icone implants, sutures, knife blades, oph- 
thalmoscope bulbs, etc.; thus, these are all 
immediately available during surgery (Fig. 
2). During surgery, the cabinet is generally 
placed alongside the patient’s chest. 

The time required to set up the equipment 
for retinal surgery cases, from scleral buck- 
ling to external cryocoagulation, is signifi- 
cantly reduced by this movable chest, which 
can, of course, be modified for the individual 


Diathermy 
l Extra Bulbs 
Wrench for CO? Tanks 
Eye Drops, Olntments 
i Patches 


Sterlle 
“Sutures 
“Silicone Implants 
“Gelatin 


Sterile Packs of 
j~Instrument Sets 
“Cryo Probes 
«Fiber Optic Cords 


Ethylene Oxide 
Sterilizing Unit 


* 


and). Contents of the drawers. 
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surgeon's needs. I think it is slightly more 
versatile and somewhat less expensive than 
the retinal surgery cart recently described by 
Hagler and Humphrey. 


SUMMARY 


* To facilitate retinal surgery by better or- 
ganizing the necessary equipment, a Crafts- 
man tool chest available from Sears, Roe- 
buck and Company was modified by removal 
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of the top four drawers to allow placement 
of an Amoils cryosurgical unit, a Metical 
Instrument Research Associates diathermy 
unit, and a fiber optic transilluminator. In- 
side the rear panel, an electrical receptacle 
was mounted, > 


i. Hagler, W. s, and D W. T.: A new 
compact cart designed for retina surgery, Tr. Am. 
Acad. Ophth. Otaliryng. 73:322, 1969. 
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Before I proceed further, it will be necessary to enter into a minute 


anatomical investigation of the structure of the Iris. 
not convex before and concave behind, as described by 


but plain on both surfaces. 





This membrane is 





y most anatomists, 


To a common observer it certainly appears convex on its anterior sur- 
face, when viewed through the medium of the dense and convex cornea ; 
but this deception visus depends upon the conv exity: of the cornea and 
the different refractions and reflections of the rays of light that fall 
obliquely on the cornea, and is in a great measure explained by the laws 


of optics. 


John} < heldon, F.R.S. 





An Essay on C ontraction of the Iris 


In Essays by a Society-of 
Gentlemen from Exeter 
- Exeter, 1796 
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Eprrep py Tuomas CHALKLEY, M.D. 


VII INTERIM CONGRESS PAN 
AMERICAN ASSOCIATION 
OF OPHTHALMOLOGY 


The seventh Interim Congress was held 
in the lovely city of Bogota, Colombia, Janu- 
ary 31 through February 5, 1971. It was a 
superbly organized and happy meeting of 
approximately 900 people, more than half of 
whom were active scientific members, coming 
from 24 countries of the Western Hemi- 
sphere. 

The Executive Committee consisted of 
Dr. Alejandro Posada, President of the 
Congress; Drs. Estrada and Tribin, Vice- 
Presidents; the Secretary-General, Dr. Al- 
varo Rodriguez; the Treasurers, Drs. 
Arango, Hoyos, Arenas, and Forero; the 
Adjunct Secretaries, Drs. Veloz, Banamon, 
Jimeno, and Duque; and the Assistant Sec- 
retaries, Drs. Varela, Sanchez, Corteo, 
Arenas, and Gonzalez. The President of the 
Colombian Society of Ophthalmology, Dr. 
Jorge Diaz, played a prominent role in the 
organization of the Congress. The President 
of the PAAO, Dr. Alberto Urrets-Zavalia 
of Argentina, was unfortunately unable to 
attend because of illness. Dr. Luis Sanchez 
Bulnes of Mexico, Vice-President of the 
Association, presided in his place. Prof. Ben- 
jamin B. Boyd (Panama), was the efficient 
and popular Executive Director of the As- 
sociation, The Honorary Presidents of the 
Congress weré Dr, F. Vernaza and Dr. A. 
Gaitan. To all of these and to the many hard 
workers behind the scenes, we owe our 
thanks for a difficult job efficiently accom- 
plished, 

The choice of the modern and handsome 
Hotel Tequendama as the headquarters of 
the Congress was a happy one. Its facilities, 
made up of comfortable bedrooms, meeting 
halls, restaurants, etc., were more than ade- 


quate, and excellent services were courte- 
ously provided. s 

The scientific sessions were preceded by 
meetings of the Pan American Society of 
Pathologists, founded about two yearse ago 
and now affiliated with the Association. This 
is a successful and productive organization 
with a fine future, especially in Latin Amer- 
ica. Another pre-Congress event was the 
meeting of those who are interested in 
ophthalmic photography. The members met 
for two days at the Hospital San Ignacio. 

The official opening of the Congress took 
place during the late afternoon of Sunday, 
January 31, in the beautiful and classic 
Teatro Colon. This is a smaller replica of an 
early 19th century opera house in Europe. 
There are tiers of white and gold boxes, 
an enormous and handsome crystal chan- 
delier suspended from a painted, domed ceil- 
ing, and many red curtains, draperies, seats, 
and carpets. It was a perfect setting for an 
impressive ceremony. 

The center of the flag-draped stage was 
occupied by the President of the Republic of 
Colombia, Sr, Misael Pastrana Borrero, at- 
tended by members of his staff; the Mayor 
of Bogota; and the Minister of Health, Sr. 
Jose I. D. Ganados. They were flanked by 
the officers of the Association and of the 
Congress, along with distinguished guests 
(Fig. 1). The large and well-trained choir 
from the University of the Andes formed 
the background and entertained us with ex- 
quisitely phrased songs of Colombia. 

President Borrero, in his eloquent, ex- 
temporaneous inaugural address (Fig. 2), 
spoke sincere words of welcome and then 
went on to say that harmful nationalism’ be- 
gan to disappear after World War IT, when 
the peoples of the different countries began 
to realize the necessity of integration for 
progress, and this integration is becoming 
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Fig. 1 (Vail). Senior Presidente de la Republica Columbia, Misael Pastrano Borrea, opens the meeting 
of the Pan American Association of Ophthalmology at colorful ceremonies in the Colonial Opera House, 
Teatro Colon, across the street from his residence. 


increasingly stronger, rising above chauvin- grateful that such an important event as the 
ism. The directing classes of the developing Pan American Association Congress was 
countries must not turn their backs on the taking place in his country. He was confident 
disadvantaged. In Colombia there are 36,000 that much good and assistance to his people 
totally blind persons and 250,000 who are would come out of a deliberations of the 
partially blind, he said. One must find means distinguished and famous scientists from the 
to overcome this and other misfortunes that Americas who were in attendance. 

the underprivileged classes suffer. He was Prof. Alejandro Pasada then gave the wel- 








Pig. 2 (Vail). Officers of the Association and distinguished guests listen thoughtfully as President 
Borrero presents his inaugural address to the Congress. 


\ 


+ 
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Fig. 3 (Vail). Prof. Guillermo Pico (center), who delivered the first AMERICAN JOURNAL OF OPHTHAL- 
mMoLocyY Lecture, displays the plaque awarded to him in commemoration of this event. Others are (left to 
right) Frank W. Newell, Editor of the JournaL; Senor Jose L D. Ganados, Minister of Health of the 


ʻa 
he 


Republic of Columbia; Prot 
Vail, Editor Emeritus of the JOURNAL. 


The 14 members of the panel each gave us 
good papers on various phases of the sub- 
ject and the questions and answers showed 
keen interest. 

At Il aM., Dr. Lorenz Zimmerman 
(USA) gave a scheduled lecture on “Con- 
tributions of Pathology to Glaucoma.” Be- 


o fore embarking on his thesis, however, he 
took a few moments to describe the forma- 


tion of the Pan American Society of Path- 
ologists and the fine work that is being re- 
ported, especially by the eve pathologists of 
Latin America, members of the Society. The 
main part of his formal and well-illustrated 
lecture dealt with the subject of cavernous 
atrophy of the optic nerve head (Schnabel), 
covering its acute onset, mechanism, the 
presence of hyaluronic acid and acute hy- 
dropic development, leading to necrosis and 
the breakdown of the ghal limiting mem- 
branes, far back in the nerve. It was a mas- 
terful and instructive lecture. Dr. Jorge Diaz 
(Célombia) introduced Dr. Zimmerman. 

Courses, free papers, and films took up 
the remainder of the afternoon; the evening 
was free and obviously relished. 

“During the next morning, “Ocular Trau- 


Benjamin Boyd, Executive Director of the Association; and Derrick T. 


ma” was discussed by the 10 members of a 
carefully chosen panel. The svmposium was 
presided over by Dr. Belfort Mattos in the 
place of Dr. Hilton Rocha (Brazil), who was 
unable to be present. The coordinator was 
Dr. Rafael Cordero-Moreno (Venezuela). 
The papers were productive of lively and 
often controversial questions and answers as 
one might have expected. 

Then followed the formal address of the 
(Guest of Honor, Dr. A. Gerard DeVoe 
(USA). Following his introduction by Prof, 
Boyd, he spoke on “Trauma of the Anterior 
Pole,” and summarized in excellent fashion 
his present, authoritative opinions, based on 
his many years of extensive experience in 
this held. The audience was most apprecia- 
tive. ' 

Following this lecture, the entire body of 
the Congress was transported by bus on a 
trip of about an hour and a half through an 
interesting and beautiful countryside in a 
fertile 
coming finally to the newly built village of 


valley surrounded mountamis, 


- 


by 


Guatavita, an extraordinary tourist attrac- 
tion, 
Old Guatavita, the place of the origin of 
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the legend of El Dorado, had been deeply 
situated in a large valley. In 1960, when the 
government decided to dam the river and 
create a large lake as a source of water for 
Bogota, the old village was destroyed. The 
new one, of singular and beautiful white 
stone architecture, was completed in 1967. 

Here in the ancient-appearing market 
place, individual native baskets could be 
filled with a wide variety of delicious local 
fruits. A barbecue with beer was also avail- 
able. You could see your colleagues and their 
guests crowding around, seated on steps, or 
standing against a wall, thoroughly enjoying 
the picnic feast in the warm and bright sun- 
shine in “living color,” to the music of a 
very good Colombian band. 

Later, the crowd moved to the nearby bull 
ring where a mini-bull fight was scheduled 
in honor of the delegates. Preceding the bull 
fight, a dance group known as “Sena,” 
which was composed of students from the 
different dance schools in Bogota, put on a 
program of six native dances, each group in 
pretty costumes doing different figures. Oh 
joyous youth! 

Then the dance platform was removed and 
the honorary matadors, somehow selected 
from members of the Association (probably 
for their skill with the bull!), paraded into 
the ring to the sound of trumpets. They were 
dressed in colorful, makeshift suits of 
“lights” and strutted around the ring with 
extraordinary bravado. It was most amusing 
to see our usually dignified, highly respected, 
ment, Then very young and small bulls were 
released, and the excited youths of the area 
entertained us with their enthusiastic efforts 
to “play” the bull until the time came, alas, 
for us to leave. 

A happy and rather tired group enjoyed 
the long trip back to Bogota, with relaxed 
singing in multiple languages. 

But the next morning, promptly at eight 
o’clock, the scientific sessions resumed, with 
a symposium on “The cornea.” The presiding 
officer was Dr. M. Puig Solanes (Mexico) 
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and the coordinator was Dr, A. Edward 
Maumenee (USA). The erudite participants 
of the panel discussed contact lenses, fol- 
lowed by discussions, questions, and an- 
swers. Then six other participants concerned 
themselves with various phases of kerato- 
plasty, followed again by questions, answers, 
and discussions, 

The fourth official lecture was given by 
the popular dean of Argentinian opfithal- 
mology, Dr. Jorge Malbran, whose subject 
was “Binasal hemianopsia.” He was intro- 
duced by Dr. Alfonso Tribin (Colombia). 
Dr. Malbran gave us a well-organized lec- 
ture based on his wide experience covering 
many years of practice. 

Following a long afternoon of the usual 
schedule, a free evening gave us the oppor- 
tunity to enjoy the lavish hospitality of our 
generous Colombian hosts. 

The final day of the Congress began with 
the fifth symposium on “Retinal detach- 
ment,” presided over by Dr. Americo Nat- 
teri (Peru) and coordinated by the genial 
Prof. Sanchez Bulnes. There were 11 mem- 
bers of the panel whose papers excited much 
discussion. A special report on “Recent ad- 
vances in light coagulation,” by Dr. Fran- 
cis A. L'Esperance (USA), concluded the 
morning’s session. The afternoon sessions 
followed as usual except for ending an hour 
earlier, 

Fifty-five free papers on a variety of sub- 
jects were read and discussed. Of these only 
17 were in English, indicating the impor- 
tance of the Congress to our Latin American 
friends. The papers were of high quality, as 
you will see when the Transactions appear. 
Thirty-one films were shown: 13 of them 
were from North America. 

One could not help but be deeply im- 
pressed with the excellent work put out by 
the Latin Americans in all aspects of the 

The formal closing dinner and dance took 
place in the hotel, An elaborate and lucullan 
feast was followed by farewell speeches from 
Drs. Frank W. Newell (USA) in English, 


d. 


Rubens Belfort Mattos (Brazil) in Portu- 
_ guese, and from our remarkably able and eff- 
¿ogent Secretary-General of the Congress, Dr. 
z Alvaro Rodriguez, whose closing address 
= was widely applauded. Then followed happy 

dancing to lively music. 

“Throughout the days of the Congress, we 
could inspect the 15 scientific exhibits, all of 
which were noteworthy. There were also 96 

. commercial exhibits on display, most of them 
© by Latin American 





firms, some bearing 


names familiar to the “gringos.” 
The program for our ladies was well 
planned and organized. They were able to 






snjoy teas and luncheon parties, sightseeing, 
fashion shows, polo games and water skiing, 
and group trips, especially to the amazing 
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cathedral cut out deep within a salt moun- 
tain—an extraordinary sight. 

The mechanics of the Congress were very 
good and the simultaneous translations of the 
official languages: Spanish, Portuguese, and 
Inglish, were adequate, 

In the opinion of all of those fortunate 
enough to be present, the Seventh Congress 
was an outstanding and successful event. It 
proved to be an organization made up of 
devoted people who functioned smoothly and 
gracefully together. 

The members of the Association are most 
grateful to our Colombian colleagues and 
friends who gave so lavishly of their talents, 
skillful hard work, and delightful hospitality. 

Derrick T., Vail 
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French stamp and postmark commemorating Jacques Daviel (1693- 
1762) as the “promoteur” of the modern cataract operation. 
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THE OPHTHALMOLOGISTS 
RESPONSIBILITY TO THE 
VISUALLY HANDICAPPED 

As an ophthalmologist, it was disconcert- 
ing to read thé results of a recent survey by 
the Library of Congress concerning the use 
of their hbrary services such as talking 
books. The majority of their readers learned 
about library services “through a friend, 
relative, or their state commission for the 
blind.” The ophthalmologist was not even 
listed as a major source of information. 
Without delving into possible deficiencies in 
the survey, it should be obvious that the care 


provided by the ophthalmologist does not 
halt when he is no longer able to improve or 
correct his patient’s sight by medical, surgi- 
cal, or refractive measures. It is somewhat 
disconcerting to note how many blind indi- 
viduals never see an ophthalmologist again 
after they are told that vision cannot be re- 
stored, Guidance becomes even more im- 
portant at this point. 

One kind of help that we have an obliga- 
tion to make available is the more than 5500 
titles of recorded material available, at no 
cost whatsoever, through the Library of Con- 
gress. Fiction, nonfiction, best-selling novels, 
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the Bible, poetry, classics, history, science, 
juvenile books, current magazines, etc., are 
available on records, tape cassettes or open- 
reel magnetic tapes to eligible individuals. 
The record players are also furnished at no 
cost by the Library of Congress’ Division for 
the Blind and Physically Handicapped, or 
through one of its 46 cooperating libraries 
about the country. This service is now avail- 
able to anyone who is unable to read ordi- 
nary printed material. Thus we should in- 
form other physicians, nurses, hospital and 
nursing home administrators with whom we 
have contact that their institutions or their 
patients may receive this material to make 
their days more enjoyable and informative. 

All that is necessary on our part is to tell 
the individual about the availability of the 
services and provide him with a short, certi- 
fying note on a prescription blank or letter- 
head: for example, “Mr. ———— is eligible 
to receive Talking Books because of poor 
vision.” This certification can be made by 
ophthalmologists, ophthalmic assistants, 
nurses, other physicians, hospital or nursing 
home administrators or staffs, staffs of health 
and welfare agencies, teachers of the handi- 
capped, or occupational therapists. The note 


-should be sent to the Regional Library or 


directly to: Division for the Blind and 
Physically Handicapped, Library of Con- 
gress, Washington, D.C. 20540. 

Any individual who is unable to handle or 
read ordinary print may receive these rec- 
ords. Beside the visually handicapped, this 
includes persons without hands, fingers, or 
arms; those with neurologic defects or dis- 
eases such as Parkinson’s disease, cerebral 
palsy, multiple sclerosis, or muscular dys- 
trophy ; victims of thermal injury; those with 
orthopedic problems ; or patients in intensive 
care units. 

The ophthalmologist, especially, should 
realize how important printed material is to 
the fulfillment of life. The ophthalmologist 
should be the first person to aquaint patients, 
physicians, and paramedical personnel with 
the Talking Books program so that more 
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patients may benefit from these “books” and 
enrich their lives. He should s pecifically” tell 
his patients about Talking Books and supply 
them with a certifying note so that they may 
receive this free, helpful service. 

Frank J. Weinstock 


CORRECTION 


The yJourNAL erred in failing to credit 
the Department of Ophthalmology of New 
York University School of Medicine for the 
article “Epithelial implantation of membrane 
on the iris surface following cataract extrac- 
tion with report of two cases.” by Alan H. 
Friedman, M.D., Harvey B. Taterka, M.D., 
and Paul Henkind, M.D. (71:482, 1971). 
The JOURNAL regrets any confusion caused 
by this error, 
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TEXTBOOK or THE FUNDUS oF THE Ever, 2nd 
ed. Arthur J. Ballantyne and Isaac C. 
Michaelson. Clothbound, 736 pages, 612 
black and white figures and 209 color fig- 
ures, table of contents, index, The WH- 
hams and Wilkins Company, Baltimore 
$46.50 
There are a few textbooks that share the 

confidence of all ophthalmologists and are 

required references at both the office and 
residence. These include Duke-Elder: Tert- 
book and System of Ophthalmology; Walsh 
and Hoyt: Textbook of Neurology; Reese: 

Tumors of the Eye; Stallard: Eve Surgery; 

Arruga: Ocular Surgery; Goodman and Gil- 

man: Pharmacologic Basis of Therapeutics: 

Stanbury, Wyngaarden, and Fredericksen: 

The Metabolic Basis of Inherited Disease; 

and Cecil-Loeb: Textbook of Medicine. To 

this list of authoritative books must be 
added the brilliant second edition of the 

Textbook of the Fundus of the Eve. 

The first edition began in Glasgow some 


years ago, but, with Ballantyne’s death in 
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1953, the completion of the first volume fell 
to Issac Michaelson. He completed it at the 
Hadassah University Medical School 
1962. This edition rapidly became a collec- 
tor’s item and has been out of print in the 
first several vears. 

since the publication of the first edition, 
the retina a been the object of an enormous 
amount of research 


in 


: fluorescein angiography, 
histologic studies of the vascular tree follow- 
ing digestion with trypsin, photocoagulation, 
quantification of electroretinography, and 
visual potentials. We all benefit from Pro- 
fessor Michaelson’s energy, insight, and 
scholarliness in bringing these facets to- 
gether in the present volume, even though 
one knows that studies of the next few years 
will make obsolete some of the material, a 
problem which Professor Michaelson well 
recognizes, 

The first chapter is devoted to methods of 
clinical examination of the fundus. This is 
followed by a discussion of features of the 
fundus and then successive chapters on ab- 
normalities. The book is magnificently illus- 
trated with many new figures. Fundus fig- 
ures are often correlated with both light and 
electron microscopic studies of histologic 
sections. There are numerous color figures 
and a sensitive study of diseases. 

The book is magnificently done. Į recom- 
mend it highly. 


Frank W. Newell 
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QOCULOPLASTIC SURGERY. A COMPENDIUM 
OF PRINCIPLES AND TECHNIOUES. Edited 
By Bryon erent a Thomas D. Cheru- 

, 1970, Clothbound, 
yar pages, 275 ade three black and 
white photographs, table of contents, in- 
dex, supply company. $18.50 
Plastic repair constitutes -aan important 

portion of the ophthalmic surgical practice. 

There are few modern, brief books dealing 

with the basic principles available. Thus, a 

well-written new volume such as this is most 

welcome, 
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The authors emphasize the modifications 


and simplifications in technique brought 
about im ophthalmic plastic surgery by the 
use of magnification, improved instruments, 
finer sutures materials, and finer needles. Al- 
ternative methods are described for the ee 
pair of various types of eyelid defects, per- 
mitting the reader to select his own method, 
a selection which, however, may confuse the 
novice surgeon. The book clearly desctibes, 
illustrates, and re-emphasizes how one mav 
obtain an adequate specimen of an eyelid ma- 
lignaney for pathologic study. 

This book constitutes a useful addition to 
the library of any ophthalmic surgeon who 
undertakes plastic repair. 


Tibor G. Farkas 
ATLAS PRATIQUE DE LA CHIRURGIE DU 


STRABISME. By F. Hervouet. Paris, Mas- 


son & Cie, 1970. Clothbound, 418 pages, 
171 black and white illustrations, index. 


200 francs 


This book consists of two parts. The first 
(and quite extensive) segment contains a 
well-illustrated collection of strabismus 
problems, and a brief discussion of the pre- 
operative findings and surgical management 
of each case, followed by postoperative 
photographs and comments on the results. 
Most of the common types and some of the 
less frequently encountered forms of strabis- 
mus are included. The photographs and il- 
lustrations are clear; the legends and com- 
ments, brief and to the point. The surgical 
management of the A- and V-patterns, how- 
ever, deserves more detailed coverage. 

The second part is relatively brief. It dem- 
onstrates, by means of black-and-white suc- 
cessive photographs, the surgical approach 
to recessions and resections of the rectus 
muscles and surgery of the oblique muscles. 
Tt is here that the reviewer detects definite 
deficiencies. For teaching purposes, drawings 
would have been more apt for emphasizing 
(or even magnifying) the important details 
of each procedure. Also, it would have been 
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useful: (1) to have a brief chapter on the 
surgical anatomy of the extraocular muscles 
. and adjacent structures, (2) to describe 
vertical transposition of rectus muscles for 
> the treatment of A- and V-patterns and 
double elevator pareses, and (3) to show in 
some of the muscle transposition procedures 
o that have been successfully used in surgery 
for paralysis of the lateral rectus muscle. 
The all-important recession of conjunctiva 
_ and Tenon’s capsule in longstanding strabis- 
mus with secondary shrinkage of these tis- 
sues is not mentioned. 

These omissions notwithstanding, the book 
contains a great amount of valuable informa- 

tion and many practical and useful hints. 
© The text is often quite chatty, and those who 
~ read French will be rewarded with choice ex- 

amples of Gallic wit interspersed with more 
serious matters. 

One may not agree with the surgical tech- 
nique used by the author in a given case, or 
with all of his indications for surgery; but, 
then, as cited at the end of the introduction 
to this book: “Nous avons beaucoup des ac- 
tions dans le soleil et dans la lune’’—~or, 
. more prosaically, “there are many ways to 
- skin a cat.” 
nt Gunter K. von Noorden 


CORNEAL Contact Lenses, 2nd ed. By 
Louis Girard, Joseph W. Soper, and Whit- 
ney G. Sampson. St. Louis, Mosby, 1970. 
Clothbound, 348 pages, 282 black and 
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white figures, 91 color figures, table of 

contents, index. $23 i 

This concise, well written manual presents 
hard corneal contact lenses, 

Written by several experts from the same 
institution, it avoids many of the pitfalls 
of multi-authored books and provides both 
ophthalmologist and technician with a uni- 
fied exposition of the problems and tech- 


contact lens fitter a brief, useful guide to at 
least one extremely successful method. 

Some chapters, such as the one on corneal 
physiology, seem overly brief and in minor 
areas relate conclusions which are more 
opinions than well-supported facts. Another 
chapter attempts the impossible task of dis- 
cussing the entire realm of optics but man- 
ages to cover the field fairly well. The au- 
thors have devoted themselves primarily to 
the cosmetic uses of contact lenses and their 
approach to corneal pathology, although un- 
derstandably brief, is sometimes inadequate. 
For example, a full chapter is devoted to the 
use of molded scleral shells in the treatment 
of corneal disease, while virtually nothing is 
said about optical or therapeutic uses of soft 
plastic (hydrophilic) contact lenses, which 
will probably make the scleral shells obsolete. 

Although its scope is limited, this book is 
most effective in presenting a practical and 
successful technique for the fitting of hard 
contact lenses. It will be extremely useful to 
interested clinicians and technicians. 

H. E. Kaufman 
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THE USE OF PRISMS IN THE DIAGNOSIS OF 
OCULOMOTOR PARESES. (French) Thomas, 
C. (133, rue Saint-Dizier, 34-——Nancy, 
France), Ann. Ocul. 203:261-263, Mar., 
1970. 


After placing a 30 to 45 diopter prism in 
front of one eye for one hour and keeping 
both eyes open, a latent or old oculomotor par- 
esis may be detected by observing a residual 
diplopia for 15 to 20 minutes. (3 references )— 
Kenneth Hovland 


ANNALES D OCULISTIQUE 
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EPITHELIAL ALLERGIC KERATITIS. (French) 
Saraux, H., Blamontier, I. and Biais, B. 
(2 Square Alboni, Paris), Ann, Ocul. 203: 
335-338, Apr., 1970. 


Allergic epithelial keratitis is not a rare clin- 
ical entity. Fine dot-shaped infiltrations re- 
stricted to the epithelium and limited to the 
palpebral fissure are the characteristic features. 
The lesions are generally bilateral and sensi- 
tization to respiratory allergens, especially dust 
is constant. Thygeson’s superficial punctate 
keratitis may be a specific type of epithelial al- 
lergic keratitis. (1 table, 6 references )—Alice 


OCCLUSION 
OF THE CENTRAL RETINAL ARTERY. 


(French) Blagojevic, Z., Petrovic, Z., Sto- 
janovic, D. and Ilic, B. (Clinique ophtal- 
mologique de la Faculte’ de Medecine de I’ 
Université de Belgrade, 19 rue Dz. Vasing- 
tona, Belgrade), Ann. Ocul. 203:339-353, 
Apr., 1970. 


Filling of the retinal artery beyond the occlu- 
sion is delayed for two to six seconds. Lamina- 
tion of the corresponding vein is delayed six to 
nine seconds and lasts much longer than is gen- 
erally observed. While by ophthalmoscopy the 
retinal artery might appear completely ob- 
structed, angiography, usually shows a re- 
stricted channel of blood still open. Therefore, 
adequate intensive treatment should be tried 
even if the start of the investigation had been 
delayed. (20 figures, 1 table, 14 references )— 
Aticé R. Deutsch 
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RECURRENT CHEMGDECTOMA OF TILE ORBIT. 
(French) Zawirsha, B. and Drazdow$ka, 
S. (1 Institut d’ anatomie pathologique de 
la Clinique ophthalmologique de I’ acad- 
emie medical Wroclaw, Wroclaw Palague), 
Ann, Ocul. 203:361-370, Apr., 1970. 


Non-chromaffin paraganghomas or chemo- 
dectomas originate from parasympathetic cells 
and are very rare in the orbit, A case of chemo- 
dectoma of the orbit in a woman aged 33 years 
is reported. The patient had a tumor of the right 
orbit excised in 1948. The pathological diag- 
nosis was neurinoma. Twenty years later pro- 
gressive exophthalmos and pronounced bulbar 
neovascularization made orbital exenteration 
necessary. The microscopic structure was typi- 
cal for a chemodectoma. Sections of the tumor 
excised in 1948 were reviewed. The diagnosis 
of chemodectoma was established also for the 
primary tumor. (5 figures, 19 references )— 
Alice R. Deutsch | 


DNA-ASE FOR THE TREATMENT OF HERPETIC 
OCULAR DISEASES. (French) Colain, A. A., 
Salganik, R. T., Milhailovaskaja, L. E. and 
Garbon, I. M. (La Clinique ophtalmolo- 
gique de l Institut Medical de Novosibirsk, 
U.R.S.S.), Ann. Ocul. 203:371-378, Apr., 
1970. 


The therapeutic action of DNA was investi- 
gated in 110 patients with deep and superficial 
herpetic keratitis and in 20 patients with uveitis 
of possible herpetic etiology. Daily injections of 
0.5 ml of 0.1 to 0.3% of DNA-ase solution were 
given under the conjunctiva for 15 to 30 days 
with simultaneous instillations 4 to 5 times daily 
of the same solution during this period. It was 
found that DNA-ase has a prompt therapeutic 
effect on superficial and even the most severe 
herpetic keratitis. This was true of cases pre- 
viously treated unsuccessfully with IDU. There 
were no side-effects or complications during or 
after this treatment. (26 references )—Alice R. 
Deutsch 
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VoLuME 30 FEBRUARY, 1970 NUMBER 2 
OCULAR MANIFESTATIONS OF GENERALIZED 
GANGLIOSIDOSES INCLUDING MG, (Nor- 
MAN-LANDING’S DISEASE). (French) Ser- 
inge, P., Dhermy, P. and Aron, J. (Paris, 
France), Arch. Ophtal. 30:113-128, Feb., 


1970. 


The eyes of a 10-month-old infant in whom 
a complete metabolic and biochemical work-up 
had been done before death became available. 
During life the child showed a convergent 
strabismus and at about the 7th month of age, 
cherry-red spots appeared in the maculas. His- 
tologic examination showed an infiltration of 
the ganglion cell layer, similar to that of Tay- 
Sachs disease. In addition there were some 
minimal lesions of the cornea at the level of 
Bowman’s membrane. It is thus seen that this 
disease has some of the characteristics of Tay- 
Sachs and Hurler’s disease and thus must be 
considered to fall in both the category of the 
sphingolipidoses and the mucopolysacchari- 
doses. (7 figures, 2 tables, 35 references )— 
David Shoch 


CONTRIBUTION TO THE STUDY OF IRIDOSCHI- 
sis. (French) Bonnet, M. and Vianey, E. 
(Lyon, France), Arch, Ophtal. 30:129- 


140, Feb., 1970. 


The authors report on four cases of irido- 
schisis and point out that the greatest impor- 
tance of this finding is that in 50% of the 
cases there is an associated glaucoma. (85 ref- 
erences )—David Shoch 


SECONDARY  ANGLE-CLOSURE GLAUCOMA. 
(French) Demailly, P. and Ortiz Olmedo, 
A. (71, avenue Kleber, Paris (XVI®*), 
France), Arch. Ophtal. 30:141-146, Feb., 
1970. 


Secondary glaucoma associated with angle 
closure is reported in patients with pars plani- 
tis, choroidal hematoma and choroidal sar- 
coma. (3 references )—Maurice Kadin 


TREATMENT OF HUMID MACULAR DEGENERA- 
TIONS BY PHOTOCOAGULATION. (French) 
Haut, J. and Aubry, J. P. (229, boulevard 
Raspail, Paris (XIV*), France), Arch. 
Ophtal. 30: 147-148, Feb., 1970. 
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Fluorescein angiography of wet senile mac- 
ular degeneration indicates sites of treatment. 
Thus type is therapeutically responsive to pho- 
tocoagulation.—Maurice Kadin 


INFLAMMATORY REACTION IN THE RABBIT 
CORNEA, II. COLLAGEN ALTERATIONS. 
(French) Faure, J. P., Graf, B., de- 
Kozak, Y. and Pouliquen, Y. (Clinique 
ophthalmologique, Hotel-Dieu, Parvis 
Notre-Dame, Paris (IV®), France), ‘Arch. 
Ophtal. 30:149-160, Feb., 1970, 


Electron microscopic study of corneal 
changes following silver-nitrate burn show al- 
terations in collagen, with changes interpreted 
as due to plasma exudation, fibrillogenesis, and 
hydrolytic enzymatic activity. (7 figures, 15 
references )—Maurice Kadin 


ARCHIVES D OPHTALMOLOGIE 


VOLUME 30 Marcu, 1970 NUMBER 3 
CLINICAL ASPECTS OF GRAFT REACTION FOL- 
LOWING TRANSFIXING KERATOPLASTY IN 
MAN. (French) Offret, G., Pouliquen, Y. 
and Guyot, D. (16, rue Logelbach, Paris), 


Arch. Ophtal. 30:209-218, Mar., 1970. 


The most frequent type of immune reaction is 
characterized by the occurrence of precipitates 
on the posterior surface of the graft which 
partly determine the evolution of the disease of 
the graft by destruction of the endothelium. 
Corticotherapy remains the best weapon against 
this immune reaction. While not completely 
eliminating it, it frequently delays it and atten- 
uates the consequences. (5 figures )—Authors’ 
abstract 


FOUR CASES OF FIXED, DILATED PUPIL AND IRIS 
ATROPHY, AFTER KERATOPLASTY FOR KERA- 
Troconus. Pouliquen, Y., Bernard, J. and 
Mezarik, B. (22 rue Henri-Heine, 75- 

Paris, France), Arch. Ophtal. 30:219-226, 
Mar., 1970. : 


This is a syndrome of sudden onset, consist- 
ing of wide mydriasis, atrophy of the iris and 
pigment dissemination over the surface of the 
lens. There may be an associated ocular hypet- 
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tension. The etiology of this syndrome, which is 
practically specific to post-operative kerato- 
conus, is not clear. Anti-inflammatory treatment 
should be started early.—(4 figures, 7 refer- 


=: ences )—David Shoch 


PRIMARY AMYLOIDOSIS OF THE CONJUNCTIVA. 

. (French) Brini, A. and Porte, A. 
(Clinique ophtalmologique, Hopital civil, 
Strasbourg, France), Arch. Ophtal. 30: 
231-244, Mar., 1970. 


Electron microscopy showed felt-like fibrillar 
deposits which have been described in systemic 
amyloidosis. There were numerous plasma cells 
and mast cells present. (12 figures, 26 refer- 
ences )—David Shoch 


ARCHIVES OF OPHTHALMOLOGY 


VotumME 85 = January, 1971 NuMBER 1 


VISUAL MORBIDITY WITH CHIASMAL GLIOMA. 
Glaser, J. S., Hoyt, W. F. and Corbett, J. 
(University of California, San Francisco, 
Cal.), Arch. Ophth. 85:3-12, Jan., 1971. 


Analysis and comparison of the natural his- 
tory of visual field changes in ten untreated 
and ten irradiated chiasmal gliomas revealed 
(1) no consistent relationship between the 
pattern and severity of field defects and the 
location, size, or extent of the tumor, and (2) 
a monotonously stable course of field defects 
and visual acuity in most cases. Over pro- 
longed periods of follow up, the untreated pa- 
tients fared as well as the irradiated group. 
There was no clinical evidence to support the 
alleged efficacy of radiation therapy (4 figures, 
10 references )——Authors’ abstract 


REDUCTION OF OCULAR TORQUE BY MEDIAL 
RECTUS RECESSION. Beisner, D. H. (Uni- 
versity of Iowa, College of Medicine, Iowa 
City.), Arch. Ophth. 85: 13-17, Jan., 1971. 


A prevalent concept in strabismus surgery 1s 
that excessive recessions cripple an extraocu- 
lar muscle. The mathematical analysis pre- 
sented, coupled with Iength-tension diagrams, 
supports my hypothesis that gross underac- 
tions of muscles excessively recessed are due 
primarily to a marked decrease in the force of 
contraction rather than a marked loss in me- 
chanical advantage. (7 figures, 1 table, 7 refer- 
ences )—Author’s abstract 
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PHOTOCOAGULATION OF EXUDATIVE SENILE 


W. E. and Fiore, Jr., J. V. (Presbyterian 
Hospital of Pacific Medical Center, San 
Franciseo.), Arch, Ophth. 85:18-26, Jan., 
1971. 


In recent years it has become recognized 
that in many exudative or hemorrhagic afflic- 
tions of the posterior fundus, focal areas of 
circulatory breakdown can be identified. It has 
also become established that photocoagulation 
directed to these foci can arrest the disease 
process. This paper discusses the use of photo- 
coagulation for treatment of serous and/or 
hemorrhagic detachment of the macular retina 
in individuals 50 years of age and older. Anal- 
ysis of the results of photocoagulation of 62 
eyes in 54 patients with this disease shows 
generally gratifying results. (17 figures, 2 
tables, 11 references )—Authors’ abstract 


CONGENITAL CORNEAL DYSTROPHY. Har- 
boyan, G., Mamo, J., Der Kaloustian, V. 
and Karam, F. (American University Hos- 
pital, Beirut, Lebanon), Arch. Ophth. 85: 
27-32, Jan., 1971. 


The parents of three siblings with congenital 
corneal dystrophy in association with progres- 
sive sensorineural deafness are first cousins. 
An autosomal recessive mode of inheritance ts 
suggested. All the positive findings in these pa- 


ures, 16 references }—Authors’ abstract 


STUDIES IN REFRACTION. Hyams, L., Safir, 
A. and Philpot, J. (Mount Sinai School of 
Medicine, Fifth Avenue and 100th St., 
New York, 10029), Arch, Ophth. 85:33- 
41, Jan., 1971. 


Ten subjects were examined by five oph- 
thalmologists on two separate. occasions. Reti- 
noscopic measurements of sphere, cylinder, 
and axis were compared to measurements 
made by subjective techniques. Statistical 
analysis of the results uncovered several types 
of bias. Retinoscopy underestimated myopia 
and over-estimated hyperopia. It also overesti- 
mated the size of cylindrical errors. The over- 


all accuracy of retinoscopy was quite good, | 


with no significant right eye versus left eye 
differences in regard to accuracy or bias. 


"s 


Among the ophthalmologists, disparity was not 
cleagly related to the previously noted differ- 
ences in precision. (11 figures, 4 tables, 3 ref- 
erences )—Authors’ abstract 


RELATION OF DONOR AGE TO SUCCESS IN PENE- 
TRATING KERATOPLASTY. Forster, R. K. 
and Fine, M. (Bascom Palmer Eye Insti- 
tute, P.O. Box 875, Biscayne Annex, Mi- 
ami, Fla. 33152), Arch. Ophth. 85:42-47, 
Jan., 1971, 


Corneal grafts performed on 398 recipient 
eyes with at least six months follow up and ad- 
equate donor information were evaluated to 
determine the relationship of donor age to suc- 
cess in penetrating keratoplasty. Graft results, 
classified as clear, nebulous, or edematous, 
were compared in each of four donor age 
groups within three prognostic categories. No 
statistically significant difference in results 
due to donor age could be demonstrated. (3 
figures, 6 tables, 5 references)——Authors’ ab- 
stract 


PHOTOCOAGULATION IN COMPLICATIONS SEC- 
ONDARY TO BRANCH VEIN OCCLUSION. Krill, 
A. E., Archer, D. and Newell, F. W. (Eye 
Research Laboratories, University of Chi- 
cago), Arch, Ophth. 85: 48-60, Jan., 1971. 


Five patients with a branch retinal vein oc- 
clusion and chronic macular edema of at least 
one years’ duration were treated by photocoag- 
ulation. Three of these patients also had recur- 
rent vitreous hemorrhages. Photocoagulation 
was applied to the quadrant supplied by the oc- 
cluded vessel, avoiding the foveal and parafo- 
veal areas, All areas of surface neovasculari- 
zation were treated directly if sufficiently dis- 
tant from the fovea. Macular edema decreased 
in all patients. Vitreous hemorrhages did not 
recur in the three patients with previous hem- 
orrhage. Additionally, many venous channels 
decreased in caliber, and areas of abnormal 
vasculature showed a marked decrease in dye 
leakage. In some patients new collateral anas- 
tomosing vessels initially seen in the macula or 
on the surface of the optic disc atrophied. (13 
figures, 1 table, 18 references )—Authors’ ab- 
stract 





CORTICOSTEROID THERAPY IN METASTATIC 
ENDOPHTHALMITIS, Aronson, S, B., Suss- 
man, S. J., Moore, Jr, T. E., Williams, 
F. C. and Goodner, E. K. ex, Francisco 
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General Hospital, 1001 Potrero Ave. San 
Francisco 94110), Arch. Ophth. 89:61- 
70, Jan., 1971. 


This study presents nine cases of confirmed 
metastatic endophthalmitis. Seven patients un- 
derwent immunologic evaluation. All patients 
were treated with locally and systemically ad- 
ministered antibiotics; six patients received 
local corticosteroid in addition to the antibi- 
otic. Four patients died during hospitalization. 
Of the seven eyes (five patients) treated with 
combined corticosteroid therapy, all showed 
improvement, two attained a visual acuity of 
> 20/200, and four achieved a visual acuity of 
> 20/40. Immunologic evaluation revealed 
some abnormality in all seven patients tested. 
This finding is discussed as it affects the rela- 
tionship of host response and infectious agent 
to the disease process. (4 figures, 3 tables, 33 
references )-—Authors’ abstract 


SPOROTRICHUM SCHENCKIL ENDOPHTHAL-~ 
MITIS. Cassady, J. R. and Foerster, H. C. 
(Memorial Hospital and St. Joseph’s Hos- 
pital, South Bend, Ind.), Arch. Ophth. 85: 
71-74, Jan., 1971. 


A case of fulminating endogenous endoph- 
thalmitis is caused by the fungus Sporotri- 
chum schenckii. The ocular involvement was 
the only evidence of infection in a 50-year-old 
man. This is the first reported case in which 
the diagnosis of endogenous S schenckii has 
been made on histopathologic examination. (6 
figures, 13 references)—-Authors’ abstract 


TUBERCULOMA OF THE LEFT OPTIC NERVE AND 
CHIASM, Schlernitzauer, D. A., Hodges, 
F. J. and Bagan, M. (Wilmer Ophthal- 
mological Institute, the Johns Hopkins 
Hospital, 601 N. Broadway, Baltimore 
21205), Arch. Ophth. 85:75-78, Jan., 1971. 


Ten months after having had tuberculous 
meningitis, a 33-year-old woman presented 
with decreased visual acuity in the left eye and 
a non-congruous right homonymous hemi- 
anopsia. A tuberculoma was surgically removed 
from along the left optic nerve end chiagm. 
Anti-tuberculous medications were given post- 
operatively and seven months after surgery 
acuity had improved to 20/20. Only eleven 
other cases of tuberculoma directly involving 
the chiasm or optic nerves have been reporteds 


* 


VOL. 71, NO. 6 


(3 figures, 
Sacks 


1 table, 13 references )—Joel G. 


COCA PROCEDURE FOR LOWER LID RECONSTRUC- 


(New York University 
Arch. 


"TION. Fox, S. A. 
School of Medicine, New York), 
. Ophth. 85:79-81, Jan., 1971. 


A new technique for lower lid reconstruc- 
tion consists of the union of upper and lower 
advancement flaps behind an upper bridge flap 
and fs facilitated by canthotomy and cantholy- 
sis at the lateral canthus. (8 figures, 1 refer- 
ence )—-Author’s abstract 





REPAIR OF CICATRICIAL ENTROPION OF UP- 
PER EYELIDS. Dortzbach, R. K. and Calla- 
han, A. (Eye Foundation Hospital, Birm- 
ingham, Ala.), Arch. Ophth. 85:82-89, 
Jan., 1971. 


Four surgical techniques, utilizing mucous 
membrane grafts, collagen film, and eyelid 
structures anterior to the tarsal plate, are de- 
signed to correct severe cicatricial entropion 
resulting from (1) severe contraction of the 
tarsoconjunctiva, (2) tarsal scar involving the 
eyelid margin only, (3) loss of tarsi, and (4) 
levator resection ae ptosis correction by the 
conjunctival approach. Adapting the surgical 
procedure to the specific type of deformity 
present produced satisfactory cosmetic and 


c functional results and improved vision. (8 fig- 
=o ures, 13 refere 


Authors’ 





abstract 


LIQUID SILICONE IMPREGNATION OF THE COR- 
NEAL STROMA. Stanley, J. A. and Herbert, 
S. W. (Wake Forest University, Winston- 
Salem, N.C.), Arch. Ophth. 85:90-92, Jan., 
1971. 


The present corneal prostheses are plagued 
by complications which limit their longevity in 
some patients. A method is described for im- 
pregnating liquid silicone into the corneal 
stroma in order to convert it from a hydro- 
philic structure to one which resists swelling, 
maintains clarity when stored for prolonged 
periods, and is of suitable texture for corneal 
transplantation. (4 figures, 7 references)— 
Authors’ abstract 





ENDOGENOUS IMMUNE UVEITIS. Wong, V. G., 
« Anderson, R. R. and McMaster, P. R. B. 


F 
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( National Institutes of Health, Department 
of Health, Education and Welfare, Be- 
thesda, Md), Arch. Ophth. 85:93-102, 
Jan., 1971. 


Evidence is presented that varying degrees 
of uveitis can be produced experimentally by 
means of parenteral administrations of horse 
serum. Hypersensitivity analogous to the tis- 
sue injury from antigen-antibody reaction of 
experimental serum sickness appears to be the 
pathogenetic mechanism. Renal glomerular le- 
sions were observed along with those seen in 
the ocular tissues. (7 figures, 37 references )— 
Authors’ abstract 


THE BASIS FOR CHYMOTRYPSIN-INDUCED 
GLAUCOMA, Chee, P. and Hamasaki, D. I. 
(Bascom Palmer Eye Institute, Depart- 
ment of Ophthalmology, University of 
Miami School of Medicine, Miami, Flor- 
ida), Arch. Ophth. 85:103-106, Jan., 1971. 


The pathogenesis of the acute glaucoma re- 
sults from the injection of chymotrypsin into 
the eyes of owl monkeys. Evidence is pre- 
sented which indicates that the rise in intraoc- 
ular pressure is due to the blocking of the tra- 
becular meshwork by lysed zonular material. 
(1 figure, 8 references y—Authors’ abstract 


RETINAL EFFECTS OF RUBY LASER PHOTOCO- 
AGULATION. Banyard, R. D., Noyori, K. 5., 
Campbell, C. J. and Marg, E. (Columbia- 
Presbyterian Medical Center, College of 
Physicians and Surgeons, 


New York), 
Arch. Ophth. 85:107-110, Jan., 1971. 


Using tungsten microelectrodes, electrical 
potentials were recorded directly from the rab- 
bit retina. These responses were not obliter- 
ated by isolated clinical photocoagulations of 
grade 1 to 2 intensity, using the ruby laser. (5 
figures, 11 references )—Authors’ abstract 





ANNUAL REVIEW: NEURO-OPHTHALMOLOGY. 
Knox, D. L. (Wilmer Institute, Johns 
Hopkins Hospital, Baltimore 21205), Arch. 


Ophth. .85/111-126, Jan., 1971. 


The author presents a delightful and inter- 
pretive review of the neuro-ophthalmologic lit- 
erature for the past year. (100 references }— 
Joel G. Sacks 
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ARCHIV FUR KLINISCHE 
* UND EXPERIMENTELLE 
OPHTHALMOLOGIE 


VoLumME 179 1969 NUMBER 2 


PHAGOCYTIC ACTIVITY OF THE PIGMENT EPI- 
THELIUM AFTER PHOTOCOAGULATION, THE 
QUESTION OF THE ORIGIN OF MACROPHAGES 
IN THE RETINA, (German) Gloor, B. P. 
( Universitaets Augenkl., Inselspital, CH——~ 
3000 Bern, Switzerland), Arch. Klin. Exp. 
Ophth. 179:105-117, 1969. 


Six four-month-old rabbits were killed at 
daily intervals from the second to the seventh 
day after coagulation. Following coagulation 
the pigment epithelium cell loses its pigment 
and its differentiation from histocytes and 
monocytes becomes difficult. The name “pig- 
ment epithelial macrophage” is suggested for 
this pigment cell. (7 figures, 39 references )— 
Walter Segall 


CYTOGENETIC INVESTIGATIONS IN A KINSHIP 
WITH FABRY-ANDERSON DISEASE (ANGIO- 
KERATOMA CORPORIS DIFFUSUM UNIVER- 
SALE). (German) Eberle, P. and Denden, 
A. (Institut fuer Humangenetic, Univer- 
sitaet 3400 Goettingen, Germany), Arch. 
Klin. Exp. Ophtal. 179:118-137, 1969. 


Ophthalmological findings in this syndrome 
are cornea verticillata, ampullary dilatation of 
the conjunctival veins, tortuosity of the retinal 
vessels and occasionally a slight opacity of the 
posterior lens cortex. The disease is caused by 
the defective far-splitting enzyme ceramide- 
trihexosidase. It was not possible to discover 
any causal connection between the microscopi- 
cally analysed chromosomes and the disease. 
(8 figures, 3 tables, 46 references)-——-Walter 
Segall 


THE INFLUENCE OF THE LID MUSCLE TONE 
ON OPHTHAL MODYNAMOGRAPHIC CRITERIA. 
(German) Bettelheim, H. and Kessaris, J. 
B. (2. Universitaets Augenklinik, 1090 
Vienna, Austria), Arch.. Klin. Exp. 
Ophth. 179-138-144, 1969. ) 
Experiments in ten patients showed that 


akinesia of the orbicular muscle does not influ- 
ence the ophthalmodynamographically re- 
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corded pressure values but it decreases the 
volume of pulsation of the orbit. (1 table, 14 
references )—Walter Segall 


REMARKS ABOUT FLUORESCENCE ANGIO- 


GRAPHIC FINDINGS IN RETINAL PERIANGI- 
itis (EALES ). (German) Baurmann, H. 
(Universitaets Augenklinik 5300 Bonn— 
Venusberg), Arch, Klin. Exp, Ophth. 179: 
145-150, 1969. R 


In Eales’ disease leakage takes place from 
affected and newly formed vessels, also from 
the small vessels of the rete mirabile. Both 
types of Eales’ disease, peripheral and central, 
can be observed in the same fundus. (6 fig- 
ures, 9 references )—Walter Segall 


FLUORESCENCE ANGIOGRAPHIC FINDINGS IN 
RABBIT EYES AFTER PHOTOCOAGULATION. 
(German) Steinbach, P. D. (Universitaets 
Augenklinik, 6500 Mainz, Germany), 
Arch. Klin. Exp. Ophth. 179:151-156, 
1969, 


In seven rabbit eyes fluorescence angio- 
grams were done before and several days after 
photocoagulation of a limited area in the ret- 
ina. No fluorescein outside of the blood vessels 
could be seen before the coagulation. The ex- 
udation in the center of the coagulated area 
takes place on a diminishing scale only for the 
first three days because of protein coagulation 
and consequent loss of blood supply in this 
area. (6 figures, 9 references )—Walter Segall 


THE GENETICS OF MACROPHTHALMOS AND 
ANOPHTHALMOS IN GOLDFISH. (German) 
Haverkamp, G. (Institut Humangenetike, 
Universitaet Duesseldorf, Germany), 
Arch. Klin. Exp. Ophth. 179:175-198, 
1969, 


The various types of deformities which 
were obtained by interbreeding are due to in- 
creased intraocular pressure. Histologically, 
excrescences were seen in the drainage system 
of the inner eye. The disposition to form these 
excrescences is determined genetically in dif- 
ferent ways. The large eyes are inherited dom- 
inantly in the goldfish, recessively in the tele- 
scope fish. (11 figures, 14 references )}—Wal- 
ter Segall . 
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ArRCHIV FÜR KLINISCHE UND 
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1970 NuMBER 3 

THE INTERDEPENDENCE OF CUTANEOUS AND 
CONJUNCTIVAL NEVI AND CHOROIDAL 
MELANOMA. 3. THE CELLS OF CHOROIDAL 
MELANOMA ON SWABS AND SMEARS. (Ger- 
man) Feyrter, F. and Boeck, J. (2. Uni- 
versitaets-Augenklinik, A-1090 Vienna, 
Austria), Arch. Klin. Exp. Ophth, 179: 
199-214, 1970. 


The cell types of the tumor tissue in the uveal 
melanoma do not differ from those in nevi of 
the skin and conjunctiva as the examination of 
touch and smear preparations show. The mel- 
anoblast is commonly looked upon as the mother 
cell of these tumors, rather than the Schwann 
cell but another theory is that the mother cell 
of the nevi and melanomas is a concomitant 
cell of peripheral nerve tissue in the form of 
an endoperineural membranous cell. (14 figures, 
26 references )—Walter Segall 


DEVELOPMENT OF QUANTITATIVE PERIMETRIC 
TESTS. (German) Enoch, J. M. and Sunga, 
R. N. (Medical School, Washington Uni- 
versity, St. Louis, Missouri 63110), Arch. 
Klin. Exp. Ophth. 179:259-270, 1970. 


A quantitative perimetric test is described 
which allows the investigator to differentiate 
inner retinal from outer retinal or choroidal 
involvement. When studying field receptive 
properties in patients with optic nerve and vis- 
ual pathway lesions added variables cause ar- 
tifacts during the measurements. (8 figures, 17 
references )—Walter Segall 


STIMULATION OF THE AUTONOMIC NERVES OF 
THE DOG-EYE WITH ADENOSINETRIPHOS- 
PHATE. (German) Goldschmidt, M. (Unt- 
versitaets-Augenklinik, CH—8006 Zurich, 
Switzerland), Arch. Klin. Exp. Ophth. 
179:271-276, 1970. 


Retrobulbar injection of adenosinetriphos- 
phate (ATP) produces a quick dilatation of the 


pupil. The development of the mydriasis de- 


pends on the addition of Mg** to the ATP- 


-, « solution. Pilocarpine miosis will change to my- 
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driasis after retrobulbar injection of ATP. A 
direct stimulation of the muscles of the iris by 
instillation, subconjunctival injection or tènto- 
phoresis of ATP is impossible due to an enzy- 
matic change of ATP into adenosinediphos- 
phate (ADP) when in touch with the stroma 
of the cornea. (1 figure, 10 references )—Au- 
thor’s abstract 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


VottmMeE 54 November, 1970 Numper Il 


Post-RADIATION RETINOPATHY. Hayreh, 5. S. 
(Institute of Ophthalmology, University of 
London), Brit. J. Ophth. 54:705-714, Nov., 
1970. 


Three patients with choroidal malignant 
melanoma treated with a Cobalt-60 applicator, 
who developed post-radiation retinopathy and 
marked loss of vision, were studied by fluores- 
cence angiography. The retinopathy consisted 
of obliteration of the retinal vessels, micro- 
aneurysms, telangiectases and neovasculariza- 
tion, cotton-wool spots, white retinal deposits, 
retinal hemorrhages, retinal edema, sheathing 
of big retinal vessels, perivasculitis, optic atro- 
phy, vitreous hemorrhages, and (very rarely ) 
retinal detachment. Post-radiation retinopathy 
represents a retinal vascular occlusive disorder 
secondary to vascular obliteration produced 
after a latent period of many months or years 
of the radiation of ocular or extraocular le- 
sions. (3 figures, 22 references )—Author’s ab- 
stract 


TUMOURS OF THE RETINAL PIGMENT EPITHE- 
LIUM. Garner, A. (Institute of Ophthal- 
mology, University of London), Brit. J. 
Ophth. 54:715-723, Nov., 1970. 


A review of tumours of the retinal pigment 
epithelium, including a description of two new 
cases, leaves little doubt that malignancy may 
and does occur. Fortunately this is usually of a 
low grade and, in the absence of apparent in- 
vasion beyond the choroid or lamina cribrosa 
at the time of enucleation, a favourable prog- 
nosis would .seem to be warranted. Neoplasms 
regarded’ as malignant were more common in 
patients over the age of 40 years and in gen- 
eral showed active melanin formation and a 
variable degree of glandular differentiation, 
and, though occasionally being superimposed 
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on an inflammatory background, frequently 
appeared to have arisen spontaneously. (8 fig- 
ures, 2 tables, 20 a wren s ab- 
stract 


OCULAR SIGNS IN CHRONIC RENAL FAILURE. 
Easterbrook, M. and Mortimer, C. B. 
(Sunnybrook and Toronto General Hospi- 
tals, Toronto, Canada), Brit. J, Ophth. 54: 
724-730, Nov., 1970. 


Thirteen patients with chronic renal failure 
were examined with the slit lamp, indirect 
ophthalmoscope, 3- see contact lens, and 
retinal photography. Fluorescein angiography 
was performed on A patients. Visual acuity 
was excellent in all eyes not amblyopie. A very 
high incidence of conjunctival deposits was 
observed, particularly in males less than 50 
years old. There were no retinal detachments. 
The fluorescein angiograms had little practical 
prognostic value but demonstrated the micro- 
aneurysms, poor capillary perfusion, and para- 
macular leakage occasionally seen in hyperten- 
sion. The ocular status of these patients did 
not influence the decision to commence dialy- 
sis. (7 figures, 1 table, 15 references )—Au- 
thors’ abstract 


SENSITIVITY TO ENCEPHALITOGENIC PROTEIN 
IN OPTIC NEURITIS. Lessell, S., Behan, P., 
Lamarche, J. and Kies, M. (Boston Uni- 
versity School of Medicine), Brit. J. Ophth. 
54:731-735, Nov., 1970. 


Lymphoblastic transformation to a human 
myelin encephalitogenic protein was evaluated 
in fourteen cases of uncomplicated optic neuri- 
tis, seven cases of optic neuritis associated 
with multiple sclerosis, and sixteen controls. 
Transformation was evident in one patient 
with uncomplicated optic neuritis and one pa- 
tient with optic neuritis associated with multi- 
ple sclerosis, These studies support, on an im- 
munological basis, a relationship between optic 
neuritis and other white-matter disorders of 
the central nervous system. (5 figures, 15 ref- 
erences )—Authors’ abstract 


SIMPLE TECHNIQUE FOR RECESSION OF THE 
INFERIOR OBLIOUE MUSCLE. Gillies, W. E. 
(Melbourne, Australia), Brit. J, Ophth. 
54:736-739, Nov., 1970. 

A simplified method of inferior oblique re- 
cession is described. The advantages of this 
method include the ability to perform a gradu- 
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ated recession in the line of action of the mus- 
cle with a high degree of safety. The method 
utilizes a limbal incision enlarged radially at 
its lower end. The inferior oblique insertion is 


approached i in the plane of the sclera and a su-. 


ture is placed into the muscle near its inser- 
tion. This suture is then placed at the new in- 
sertion in the line of action of the muscle, be- 
fore the muscle is severed. This permits an ac? 
curate recession of the muscle to be made in 
the line of action of the muscle. (4 figures, 13 
references )—Author’s abstract ` 


OCULAR LEPROSY IN UGANDA. Emiru, V. P. 
(Mulago Hospital, Kampala, Uganda), 
Brit. J. Ophth. 54:740-743, Nov., 1970. 


The incidence of the ocular complications of 
leprosy in Uganda is reported. Iris pearls and 
sub-epithelial punctate keratitis were found to 
be uncommon and this agrees with similar 
findings in Tanganyika, Ghana, and Malawi, 
but the reason for this regional variation is 
not known. Complications were rare in young 
people who had been treated from the early 
stage of the disease. Moreover, the incidence 
of blindness, which was reported to be high in 
other countries before sulphone treatment, was 
found to be only 1.3 per cent. (1 figure, 2 ta- 
bles, 14 references )—~-Author’s abstract 


LENS DISPLACEMENT ASSOCIATED WITH PSEU- 
DOCAPSULAR EXFOLIATION. Bartholomew, 
R. S. (University of the Witwatersrand, 
and Baragwanath Hospital, Johannes- 
burg), Brit. J. Ophth. 54:744-750, Nov., 
1970. 


Pseudocapsular exfoliation is described in 
the Southern Bantu for the first time. The 
clinical appearance is similar to the generally 
accepted descriptions. The zonular fibres part 
from their attachment with the ciliary body 
and produce a characteristic inferior displace- 
ment of the lens. This mechanism seems to be 
peculiar to eyes in which pseudocapsular ex- 
foliation is present. The absence of iridodo- 
nesis in advanced cases and the poor response 
of the pupil to mydriatics is explained by an 
increase in iris rigidity through infiltration of 
the iris stroma by pseudocapsular material. 
Fluid vitreous and vitreous loss during cata- 
ract surgery must be anticipated, but with a 
suitable surgical technique these complications 
may be avoided. 
be expected in the absence of advanced’ glau- 
coma. (5 figures, 9 tables, 
Author’s abstract 


A good visual prognosis may, 


1} references )-— * 


A 
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OCULAR THERMOGRAPHY, Mapstone, R. 
(University of Liverpool, St. Paul's Eve 
Hospital, Liverpool), Brit. J. Ophth. 54: 
751-754, Nov., 1970. 


The infrared images produced by the eye 
and periorbital skin in normal and abnormal 
subjects is described. The patterns are ex- 
plained and the advantages of infrared cam- 
eras briefly discussed. (10 figures, 1 
reference }—Author’s abstract 


DYSPLASIA EPIPHYSIALIS PUNCTATA WITH 
OCULAR ANOMALIES. Hammond, A. (Free 
University, Amsterdam), Brit. J. Ophth. 
54:755-758, Nov., 1970. 


A case of dysplasia epiphysialis punctata has 


_ been described together with its ocular anoma- 


lres. In both eyes there was a cataract and a 
prominent line of Schwalbe, together with ad- 
hesions between iris and cornea in the region 
of the ring of Schwalbe (embryotoxon poste- 
rior). There was also hypoplasia of the iris. 
Excluding the cataract, these changes are sim- 
ilar to those of dysgenesis mesodermalis cor- 
neae et iridis (Rieger’s syndrome}. Glaucoma 
was diagnosed clinically by the hazy corneae 
which cleared after treatment with pilocar- 
pine. The diagnosis could not be verified by 
measurement. (4 figures, 4 references )—Au- 
thor’s abstract 





|. “TREATMENT OF CONGENITAL AND JUVENILE 


CATARACT WITH INTRAOCULAR LENS IM- 
PLANTS (PSEUDOPHAKOIL). Binkhorst, C., 
D. and Gobin, M. H. (Axelsestraat 54, 
54, Terneuzen, The Netherlands), Brit. J. 
Ophth. 54:759-765, Nov., 1970. 


The implantation of an irido-capsular pseu- 
dophakos is a useful procedure whereby chil- 
dren with congenital, infantile, or juvenile cat- 
aract can be provided with a clear pupil and 
approximately normal refraction. Seventeen 
children underwent pseudophakos implanta- 
tion, fourteen in one eye and three in both, for 
unilateral or bilateral cataract. Their ages 
ranged from 8 months to 11 years. No compli- 
cations were observed in the follow-up periad 
which ranged from 134 to 714 years. The lower 
age linit for pseudophakic implantation is six 
months to one year. (2 figures, 2 tables, 4 ref- 
erences )—-Authors’ abstract 
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KLINISCHE MONATSBLATTER 
FUR AUGENHEILKUNDE 


VoLuME 156 May, 1970 NUMBER 5 
FAMILIAL BASAL CELL NEVUS. (German) 
Nover, A. and Korting, G. W. (Univ. 
Augenklinik and Univ. Hautklinik, 65 
Mainz, West Germany), Klin. Mbl. 


Augenh. 156:621-628, May, 1970. 


Usually basocellular epitheliomas are soli- 
tary tumors mainly located on the upper third 
of the face. This type of lesion, if combined 
with anomalies of bone, tooth, gonads or cen- 
tral nervous system and with a familial inci- 
dence, is referred to as familial basal cell ne- 
vus syndrome. Ocular involvement includes lid 
malformations, colobomas, congenital corneal 
opacities, congenital cataract intraocular me- 
lanocytomas and strabismus with amblyopia. 
The lesions in this syndrome usually appear 
histologically identical with basocellular ep- 
itheliomas, but unlike the latter, may metasta- 
size more often. For this reason the ophthal- 
mologist should be familiar with the syndrome. 
The authors report a personally observed case 
of this disease with clinical and histological 


Buettner 


A CONTRIBUTION TO THE CLINICAL PICTURE 
OF VITREO-RETINAL DEGENERATION, (Ger- 
man) Hauschild, E., Hiller, H. and Hey- 
denreich, A. (X 69, Jena, Bachstr. 18, 
Germany, DDR), Klin. Mbl. Augenh. 
156:628-643, May, 1970. 


The authors give an excellent review of the 
literature dealing with the clinical features in 
hyaloid-retinal degeneration and add the case- 
histories and findings of three patients with 
juvenile idiopathic retinoschisis. (14 figures, 1 
table, 34 references)—Helmut Buettner 


PATHOLOGICAL ANATOMY OF RETINITIS EXU- 
DATIVE EXTERNA. ( COATS’ DISEASE). ( Ger- 
man) Meythaler, H. (852 Erlangen, Univ. 
Augenklinik, West Germany), Klin. Mbl 
Augenh. 156:644-653, May, 1970. 


The histological findings in three children 
(2 female, | male) with Coats’ disease are de- 
scribed and compared with other cases found in 
the literature. All three cases showed the final 
stage of a chronic proliferative granulomatous 
inflammation. The author discusses current 
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etiological theories and then points out, that 
from the histological picture alone, the etiol- 
ogy of Coats’ disease can not be established. 
(8 figures, 32 references )—Helmut Buettner 


INCIDENCE OF OCULAR CHANGES IN PREMA- 
TURE INFANTS. (German) Moller, D. E. 
(X 22 Griefswald, Rubenowstr. 2, Ger- 
many, DDR), Klin. Mbl. Augenh. 156: 
54-661, May, 1970. 


Six hundred and forty premature infants 
were examined at the age of three to four 
years. Organic changes with particular refer- 
ence to RLF (0.5% in this study) are compar- 
atively rare. Heterophoria and refractive 
anomalies showed a higher incidence in pre- 
mature than in full-term infants. Strabismus 
was found in 12.5% of premature infants, 
which is significantly higher than in full-term 
infants. (3 figures, 31 references )—Helmut 
Buettner 


THE USE OF BETA-RAYS WITH 106 Ru/106 
RH-APPLICATORS FOR TREATMENT OF RET- 
INOBLASTOMA. (German) Lommatzsch, P. 
(X 104 Berlin, Ziegelstr. 5-9, Germany, 
DDR), Klin. Mbl. Augenh. 156:662-669, 
May, 1970. 


Seventeen bilateral retinoblastomas extend- 
ing up to 5 mm were irradiated over a period 
of four to eight days with a total dose of 4000 
rad using a circular applicator, sutured to the 
sclera. Twelve cases did well with beta irradi- 
ation alone, five needed additional gamma ir- 
radiation (®Co). Fourteen children retained 
one functioning eye with an intact macula 
following this treatment (15 figures, 16 refer- 
ences )—Helmut Buettner 


BENIGN AND MALIGNANT TUMORS OF THE 
EYE AND ADNEXA IN CHILDHOOD WITH 
PARTICULAR REFERENCE TO RETINOBLAS- 
roMA (German) Milićević, M. (Sarajewo, 
Univ. Augenklinik, Jugoslavia), Klin. 
Mbl. Augenh. 156:670-680, May, 1970. 
Seventy-six ocular tumors are analysed, of 

which retinoblastoma is the most frequent 

type. The author points out the diagnostic diffi- 
culties this tumor may cause in its different 

phases of development. (3 figures, 5 tables, 27 

references )—Helmut Buettner 


BIOLOGICAL CONTROL FOR THE PRESERVATION 
OF THE CONSTANCY OF THE IMAGE AND OF 
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THE SHARPNESS OF PROJECTION ON THE à 
RETINA OF THE EYE DURING HEAD MOVE- 
MENT. (German) Jatho, K. (24 Lübeck, 
Ratzeburger Allee 160, West Germany), 
Klin. Mbl. Augenh. 156:680-691, May, 
1970. 


The local constancy of the visual field, or of 
the picture sector can only be achieved with a 
fixed kinematographic camera. The eyes, on 
the other hand, can also achieve steady fixa- 
tion of a picture point during the movemett of 
the head, because in each movement of the 
head and the eyes, the latter involuntarily 
turns towards the point of fixation. In vestibu- 
lar defects, the eyes are taken along with the 
movement of the head and the visual axes be- 
come deviated from the point of fixation, so 
that the latter undergoes a fictitious movement 
and a blurring.—Author’s abstract . 


CLINICAL APPLICABILITY OF OPHTHALMODY- 
NAMOGRAPHY IN COMPARISON TO OPH- 
THALMODYNAMOMETRY AND ANGIOGRAPHY 
OF THE CAROTID ARTERY. (German) Say- 
egh, F., Kaskel, D. and Weigelin, E. (53 
Bonn-Venusberg, Univ. Augenklinik, 
West Germany), Klin. Mbl. Augenh. 156: 
691-701, May, 1970. 


The statistical appraisal of the values for 
the ophthalmic artery which have been found 
on dynamometry and on dynamography, re- 
veals much better precision for the blood pres- 
sure in the upper arm for dynamometry than 
for dynamography. Dynamometry therefore 
seems to be more suitable for functional exam- 
inations of the circulatory system. Both meth- 
ods can supplement each other in the diagnosis 
of occulusions in the area of the large cervical 
vessels, the ophthalmic artery and of the cen- 
tral retinal artery. Angiography of the carotid 
artery gives information about the exact local- 
ization of the vascular occlusion and addi- 
tional information about the developed collat- 
eral vascular system.—Authors’ abstract 





MALIGNANT MEDULLOEPITHELIOMA (ADULT 
TYPE) OF THE CILIARY BODY. (German) 
Spelsberg, E. (78 Freiburg, Univ, Augen- 
klinik, West Germany), Klin, Mbl. 
Augenh. 156:702-709, May, 1970. 


Following a survey of the literature, the au- 
thor reports a case of primary, heavily pig- 
mented malignant medulloepithelioma of the.. 
ciliary body in a 55-year-old white female pa- e 
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tient, causing angle closure glaucoma. The au- 
thot discusses the possibility that this tumor 
might have developed from a so-called benign 
epithelioma (adenoma, pseudoadenoma). (6 


figures, 46 references)—Helmut Buettner 


INVOLVEMENT OF RETINAL CAPILLARIES IN 

. SENILE MACULAR DEGENERATION (FLUO- 
RESCEIN-ANGIOGRAPHIC STUDY). (Ger- 
man) Steinbach, P. D. (65 Mainz, Lang- 
enbeckstr. 1, West Germany), Klin. Mbl. 
Augenh. 156:710-715, May, 1970. 


Bruch’s membrane and the pigment epithe- 
hum show the principal changes in late stages 
of the dry type of senile macular degeneration. 
A fluorescein angiographic study of the early 
stages of senile macular degeneration revealed 


rysms, capillary destruction, neovasculariza- 
tion) as the first pathological findings. (4 fig- 
ures, 13 references)—Helmut Buettner 


STANDARDIZATION OF FLUORESCEIN PHOTOG- 
RAPHY, (German) Kleine, H. L. A. and 
van Rhijn, S. (De Boelelaan, 1117 Am- 
sterdam, Holland), Klin. Mbl. Augenh. 
156:715-719, May, 1970. 


IMPORTANCE OF OPHTHALMOLOGICAL EXAM- 
INATION AFTER TRAUMA, (German) Mar- 
ton, D. and Acsay, M. (Augenabteilung, 
Komitats-Krankenhaus, Veszprém, Hun- 
gary), Klin. Mbl. Augenh, 156:720-724, 
May, 1970. 


ANESTHESIA IN CATARACT SURGERY. (Ger- 
man) Stelzer, R. (A-1090 Wien, IT. Univ. 
Augenklinik, Alserstr. 4, Austria), Klin. 
Mbl. Augenh, 156:724-726, May, 1970. 


“OCULAR HEADACHE.” (German) Vaughan- 
Jones, R. (Carisbrooke Way, Cynoed Car- 
diff SW, Great Britain), Klin. Mbl. 


Augenh, 156:726-730, May, 1970. 


INTRAOCULAR PRESSURE AND END EXPIRA- 
TORY CQOs-CONCENTRATION. (German) 
» Meyer, H. J. and Opitz, A. (34 Gottingen, 
Gosslerstr. 12, West Germany), Klin. 


* 


In 31 patients, who underwent prolonged an- 


-esthesia, the intraocular pressure (IOP) was 
- measured 


with the Schietz-tonometer. The 
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IOP was found to be uninfluenced by the anes- 
thetic used, but to be indirectly proportiogal to 
the end expiratory CQO,-concentration, This 
explains the importance of a sufficient pulmo- 
nary ventilation during anesthesia in ocular 
surgery, in order to prevent an elevation of 
the JOP.—Helmut Buettner 


THE OCULAR FUNDUS IN FLUORESCEIN ANGI- 
OGRAPHY. (German) Hagedoorn, A. and 
van Rhijn, S. (De Boelelaan, 1117 Am- 
sterdam, 11, Holland), Klin. Mbl. Augenh. 
156:735-737, May, 1970. 


100 YEAR ANNIVERSARY OF THE ARCHIVES 
oF OPHTHALMOLOGY. 100 YEAR ANNI- 
VERSARY OF THE CATARACT SUTURE, Mün- 
chow, W. (X 95 Zwickau, Parkstr. 2, Ger- 
many, DDR), Klin. Mbl. Augenh. 156: 
738-745, May, 1970. 


OPHTHALMOLOGICA 


VoLUME 160 1970 NuMBER 4 


EYE CHANGES IN CYTOMEGALY. (German) 
Klein, S., Roschlau, G. and Ryssel, D. 
(Departments of Ophthalmology, Pathol- 
ogy and Pediatrics, Academy of Medicine 
“Carl Gustav Carus” Dresden, Germany), 
Ophthalmologica 160:209-216, 1970. 


A closely observed case of cytomegalic in- 
clusion disease in a prematurely born infant is 
described in detail. During the first few weeks 
of life anemia, thrombocytopenia and hepato- 
splenomegaly were the prominent symptome to 
which, from the eighth week on, enteritis, 
physical and mental retardation were added. A 
liver biopsy during the lith week revealed 
moderately severe viral hepatitis. A central 
chorioretinitis was diagnosed in both eyes dur- 
ing the 12th week and took the usual course to 
scarring. Death came during the 18th week. 
The autopsy showed generalized severe cy- 
tomegalic involvement with relative sparing of 
the central nervous system. Typical inflamma- 
tory lesions in different stages were found in 
both eyes. Central chorioretinitis, the authors 
emphasize, does not serve to distinguish cy- 
tomegalic disease from toxoplasmosis. (2 fig- 
ures, 25 references )—-Peter C. Kronfeld 


PLASMACYTOMA AND THE EYE: A CLINICAL 
AND PATHOLOGICAL CONTRIBUTION, ( Ger- 
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man) Velhagen, K.-H. Kleinschmidt, 
He-]. and Comberg, U. (Eye Clinic of the 
Humboldt-University and the Institute of 
Pathology of the Hospital in Friedrichs- 
hain, Berlin), Ophthalmologica 160:217- 
226, 1970. 


Five cases of plasmacytoma with eye in- 
volvement are reported; three were plasma 
cell myelomas at multiple sites in the cranium 
or spine, while two cases were extramedullary, 
probably also malignant, isolated subconjunc- 
tival or lid tumors. (5 figures, 7 references )— 
Peter C. Kronfeld 


MULTIPLE PRIMARY MALIGNANCIES. (Ger- 
man) Müller, W., Kohler, B. and Liedloff, 
H. (Eye Clinic of the Academy of Medi- 
cine, Erfurt, Germany), Ophthalmologica 
160:227-230, 1970. 


In a 58-year-old male one or, possibly, two 
independent malignant melanomas of the con- 
junctiva were co-existent with a large hyper- 
nephroid carcinoma of one kidney. Three 
years after orbital exenteration and nephrec- 
tomy there were no signs of recurrences or 
metastases. (3 figures, 2 references )— Peter C. 
Kronfeld 


THE TREATMENT OF RETINOBLASTOMA: RE- 
suLTS FOR 1960-1968. (German) Lom- 
matzsch, P. (Eye Clinte of the Humboldt- 
University Charité, Berlin), Ophthalmo- 
logica 160:231-238, 1970. 


Between 1960 and 1968, 29 unilateral and 42 
bilateral cases of retinoblastoma were treated 
in the Eye Clinic of the Charité. After an 
average follow-up period of 5.3 years 27 of the 
unilateral and 21 of the hilateral cases were 
considered cured with useful vision in the re- 
maining eye. 

The treatment of the unilateral cases was 
enucleation which was followed by radiation 
to the orbital tiSsues in seven cases in whom 
examination of the enucleated eye showed ex- 
tension of the tumor into the choroid, the dise 
or into the sclera. Two of the 29 cases treated 
with enucleation died of metastases (one after 
three months and one after two years). 


Of the 42 bilateral cases, 15 required bilat- 
eral enucleation (primarily or after some 


other treatment had been tried). Five died of 
metastases and one was considered cured but 
without useful vision. The treatment of the 21 
cured and seeing patients consisted of light co- 
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agulation for the smallest, beta-applicators fer 
medium size and gamma-applicators for *the 
largest single lesions, telecobalt or betatron 
for multiple lesions and light coagulation, or 
cryotherapy for recurrences at the border of, 
healed lesions. Clearly, the results are very 
meh, poorer imn e more a cases, (6 


CONGENITAL CATARACT: SURGICAL AND VIS- 
UAL PROBLEMS. Moncreitf, W. F. (Chi- 
cago, IHinois), Ophthalmologica 160: 239- 
247, 1970. 


In 1946 the author described a surgical tech- 
nique for congenital cataract and reported his 
results in three cases, (Amer. J. Ophth. 29: 
1513, 1946). The technique consisted of these 
steps: 1) multiple radial incisions, by sawing 
motions, of anterior lens capsule, cortex ang 
nucleus, and 2) irrigation of the aE sac 
so as to wash most ee: the lens material into 
the anterior chamber. Since 1946 this method 
has been used with notable success by several 
ophthalmic surgeons and has proved singularly 
free of operative complications. (3 figures, 8 
references )—Peter C. Kronfeld 


A NEW VIDEOPUPILLOGRAPHY. Ishikawa, S. 
Naito, M. and Inaba, K. (Department of 
Ophthalmology, School of Medicine, Uni- 
versity of Tokyo), Ophthalmologica 160: 
248-259, 1970. 


The new infrared pupillograph (available 
under the name of “Iriscorder” from the man- 
ufacturer) uses a closed-circuit television sys- 
tem with an electrostatic vidicon camera. The 
instrument measures pupillary area. marne: 
the direct light reflex and of the a 
near-reaction in normals are included. (7 fig- 
ures, 12 references )—Peter C. Kronfeld 
A PHORIA TEST AT READING DIS- 
(German) Schmidt, T. (Univer- 
sity Eye Clinic, Berne, Switzerland), 


Ophthalmologica 160:260-264, 1970. 


The test is done with the examinee wearing 
his reading- or working-correction plus a red 
Maddox rod over one eye. He holds a black 
card in the center of which a short vertical bar 
serves as fixation point while a horizontal 
green scale with green lettering provides the 
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‘OPHTHALMIC VEHICLES: COMPARISON OF 


OINTMENT AND POLYVINYL ALCOHOL. 
Swanson, A. A., Jeter, D. J. and Tucker, P. 
(Department of Chemistry, Medical Col- 
lege of South Carolina, Charleston, S.C.), 
Ophthalmologica 160:265-270, 1970. 


* Labeled thymidine was incorporated in 
Stoxyl ointment and in 1.46 polyvinyl alcohol, 
The cornea of rabbits was “rubbed with” 100 
mg of the ointment: the alcoholic solution was 
simply dropped onto the cornea, The animals 
tended to keep their eyes closed for 45 or more 
minutes after the administration of the omt- 
ment, but opened them readily after the instil- 
lation of the alcoholic solution. The uptake of 
thymidine by the layers of the cornea was 
followed by an autoradiographic technique. 
ghe thymidine concentrations attamed with 
the two vehicles were essentially the same. (1 
table, 7 references )—Peter C. Kronfeld 


man) Zajacz, M. and Siiveges, I. (Uni- 
versity Eye Clinic, Debrecen, Hungary), 
Ophthalmologica 160:271-279, 1970. 


This is another attempt to define the relative 
roles of endothelial damage and of the pres- 
ence of vitreous in the anterior chamber in the 
causation, the course and the reversibility of 
the human corneal disease due to vitreous con- 
tact after cataract surgery. The basic opera- 
tion, on rabbits, consisted of an extracapsular 
cataract extraction, removal of part of the en- 
dothelium and puncture of the hyaloid mem- 
brane which allowed vitreous to fill the ante- 
rior chamber. Only if the vitreous receded 
from the anterior chamber did the keratopa- 
thy, in the rabbit, regress and subside with 
slight scarring. (4 figures, 5 references )—Pe- 
ter C. Kronfeld 


THE PROTEINS OF THE PATHOLOGICAL HU- 
MAN AQUEOUS HUMOR. Krause, U. and Ra- 
unio, V. (University Eye Hospital and 
State Laboratory of Serology and Bac- 
teriology, Oulu, Finland), Ophthalmo- 


In 26 patients with cataract, uveitis or glau- 
coma the proteins of the clearly abnormal 
aqueous were compared, electrophoretically, 
with.the proteins of the respective sera. There 
was fair correlation between aqueous flare es- 


‘timated by slitlamp examination and total 


a 


- aqueous proteins determined by a chemical 
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method. A tenfold increase in total aqueous 
proteins over the normal level (11 mg% )ewas 
found not to change the protein pattern quali- 
tatively. In the range of 130 to 670 mg% new 
macromolecular serum fractions appeared in 
the aqueous, without, however, any close cor- 
relation between molecular size and total pro- 
tein content. From 700 mgp upward all serum 
fractions were demonstrable in the aqueous, 
with underrepresentation, quantitatively, of 
the macromolecular fractions. Only with total 
aqueous proteins in excess of 1,000 g did 
aqueous and serum show essentially the same 
pattern. (5 figures, 16 references )—Peter C. 
Kronfeld 


TRANSACTIONS OF THE AMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


VoLUME 74 Juty-Avucust, 1970 NUMBER 4 
DEEP, WOODEN FOREIGN BODIES OF THE ORBIT. 
A REPORT OF TWO CASES. Ferguson, HI, 
E. C. (The University of Texas Medical 
re Galveston), Tr. Am. Acad. 


ranch, 
Ophth. Otolaryng. 74:778-787, July-Aug., 
1970. 


Wooden foreign bodies which penetrate the 
orbit present special treatment problems, prin- 
cipally because of the physical properties of 
wood and the probability of accompanying in- 
fection. Two patients are described who devel- 
oped an abscess and subsequent fistula forma- 
tion. Both had a prolonged course of treat- 
ment, which terminated only when all wood 
was removed from the orbit. A suggested 
course of management and unique instrumen- 
tation were derived from the study of these 
patients. (9 figures, 16 references )—Author’s 
abstract 


SEVERE ALKALI BURNS, Girard, L. J., Alford, 
W. E, Feldman, G. L. and Wilhams, B. 
( Baylor College of Medicine, and the In- 
stitute of Ophthalmology, Texas Medical 
Center, Houston), Tr. Am. Acad. Ophth. 
Otolaryng. 74:788-803, July-Aug., 1970. 


Emergency treatment of severe alkali burns 
should consist of immediate irrigation 
followed by the instillation of an antibiotic and 
a cycloplegic, Prolonged irrigation apparently 
is of no benefit in reducing the pH of the 
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aqueous. Medical management consists of pre- 
ventton of infection, protection of the cornea 
with a flush-fitting methylmethacrylate or a 
hydrophilic plastic contact lens, and treatment 
of uveitis. Attempted prevention of symble- 
pharon with a symblepharon ring and tarsor- 
rhaphy are indicated if there is exposure from 
lid damage. After the eye is completely quiet, 
rehabilitation should consist of correction of 
any lid deformities, mucous membrane grafts 
to supplement insufficiency of the conjunctiva, 
cataract extraction and reconstruction of the 
anterior segment and anterior vitrectomy, pro- 
phylactic cryotherapy to the equatorial region, 
control of glaucoma either medically or surgi- 
cally, and finally the implantation of a kerato- 
prosthesis. Keratoplasty in severe alkali burns 
is contraindicated and repeated attempts at 
keratoplasty resulting im derangement of the 
anterior segment from multiple anterior syn- 
echiae should be discouraged. (17 figures, 1 ta- 
ble, 15 references }—-Authors’ abstract 


THE MANAGEMENT OF INTRALENTICULAR 
FOREIGN BODIES. Haik, G. M. Coles, 
W. H., Pollard, J. B. and Haik, H. M. 
(Louisiana State University School of 
Medicine, New Orleans), Tr. Am. Acad. 
Ophth. Otolaryng. 74:804-810, July-Aug., 
1970. 


Intralenticular foreign bodies are difficult to 
manage but experimental studies and clinical 
experience have shown that cryotherapy is a 
highly effective modality and its expanded use 
is strongly recommended. (1 figure )—Au- 
thors’ abstract 





EXPLOSIVE TEAR GAS INJURIES OF THE EYE. 
Laibson, P. R. and Oconor, J. (Wills Eye 
Hospital and Research Institute, Philadel- 
phia), Tr. Am. Acad. Ophth. Otolaryng. 
74:811-819, July-Aug., 1970. 


Eye injuries caused by indiscriminate firing 
of tear gas weapons, fountain pen guns, and 
small caliber pistols have increased because of 
the ease with which these weapons can be 
bought and carried by all age groups. Five pa- 
tients suffered severe ocular trauma. Three of 
the victims were teenagers shot by other teen- 
agers who should not have been allowed to 
purchase or carry such guns. Four patients re- 
covered visual acuity of 20/25, but the fifth 
will require a corneal transplant. Legislation, 
where it does not now exist, should be enacted 
to control the distribution and use of such 


weapons. (10 figures, 7 references )—Authors’ ' » j 
abstract 


SURGICAL MANAGEMENT OF BLACK BALL HY- 
PHEMA, Sears, Marvin L., (Yale Univer- 
sity, New Haven, Conn.), Tr. Am. Acad. 
Ophth. Otolaryng. 74:820-827, July-Aug., 
1970. 


The author reports on the result of treat- 
ment of 16 patients with black ball hyphemas 
of the anterior chamber who were treated by = 
manual expression of the clot on the fourth a 
day following the injury. The author feels 
very strongly that before this time there is lit- 
tle clot retraction so that it is difficult to re- 
move the clot and rebleeding may occur. After 
four days, adhesion to adjacent structures has 
occurred and again removal of the clot beg 
comes difficult. In ten cases, 20/30ths or better 
vision was obtained and in only two cases was 
the vision poorer than 20/30ths. (6 figures, 1 
table, 32 references )—David Shoch 









A NEW ROENTGEN-RAY LOCALIZATION TECH- 
NIQUE. Bronson, II, Nathaniel R. and 
Poisson, Roger J. (Southampton Hospital, 
Southampton, New York), Tr. Am. Acad. 
Ophth. Otolaryng. 74:828-829, July-Aug., 
1970. 


The usual techniques of x-ray localization 
of intraocular foreign bodies requires two ex- 
posures at about one minute intervals. This 
may lead to inaccuracy due to movement of 
the patient’s head or eyes. The authors de- 
scribe a special holder which consists of two 
cassettes placed at 90 degrees to each other. In 
this fashion one x-ray exposure gives two 
views of the orbit and by including a millime- * 
ter scale in the exposure, measurements of the 
position of the foreign body may be made di- 
rectly, without mathematical correction of 
magnification. The technique assumes a nor- 
mal axial length of 24 mm. (1 figure)—David 
Shoch 


A NEW METAL LOCATOR. Bronson, IT, Na- 
thaniel R. and Turner, Frank T. (South- 
ampton Hospital, Southampton, New  } 
York), Tr. Am. Acad. Ophth. Otolaryng. 
74:830-831, July-Aug., 1970, 

The authors describe a simplified metal-loca- . 

tor which is particularly sensitive to magnetic -9 

particles. It is much more compact and delicate™ > 


than other such locators currently available. + i 
(1 fgure)—David Shoch , é 
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k ASIA PACIFIC ACADEMY OF OPHTHALMOLOGY 


The fourth congress of the Asia Pacific Acad- 
em? of Ophthalmology will be held on April 9-14, 
1972, at Auckland, New Zealand. Official topics m- 
clude surgery of the retina, cataract surgery, man- 
agement of glaucoma, corneal disease, and inter- 
specialty relationships. There will be films, scien- 
tific exhibits, as well as a trade exhibiiton. The off- 
cial language of the congress is English. 

Films, papers, and exhibits must be presented to 
the committee by July 31, 1971. Abstracts not ex- 
ceeding 200 words should be submitted by Novem- 
ber 30, 1971, and complete texts before February 
29, 1972. Harold Coop, M.D., P.O. Box 5660, Wel- 
lesley Street, Auckland 1, New Zealand, is secre- 
tary of the congress. 





GERMAN OPHTHALMOLOGICAL SOCIETY 


The 7lst meeting of the German Ophthalmologi- 
cal Society will be held from September 19-22, 
1971, in Heidelberg. The principal subject is the 
diagnosis and therapy of corneal disease. There 
will be free papers and a film program. Simultane- 
ous translation into English and French will be 
available. 
| For further information contact Prof. W. Jae- 
7 ger, Universitaets-Augenklinik, 69 Heidelberg, 
| West Germany. 


NET CREATES BOARD OF SCIENTIFIC COUNSELORS 


A board of scientific counselors has been cre- 
ated to advise the National Eye Institute on mat- 
ters of scientific program policy related to the In- 
stitute’s own Bethesda research program. 

More specifically, the Board will counsel the 
NET Director of Intramural Research (currently 
NEI Director Dr. Carl Kupfer) on the develop- 
ment of a national resource for vision-related re- 
search and research training. The National Eye 
Institute is the primary federal organization con- 
ducting and supporting research on vision and its 
disorders. 

The Board consists of six distinguished vision 
scientists whose expertise will aid the development 
of a well-rounded program of NEI research. Mem- 
bers are appointed by the Director of NIH for 
overlapping four-year terms, and may not serve 
simultaneously on National Advisory Councils. The 
Board will meet semi-annually. 

The current membership includes: Dr. W. Max- 
well Cowan, Professor and Chairman, Department 
t. sof Anatomy, Washington University School of 
~ Medicine; Dr. Frederick Crescitelli, Professor, De- 
ae partment of Zoology, University of California at 


r. 
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Los Angeles; Dr. Ernest Jawetz, Chairman, De- 
partment of Microbiology, University of California 
San Francisco Medical Center. 

Also, Dr. Jin H. Kinoshita, Associate Professor, 
Department of Biochemistry, Ophthalmology, Har- 
vard Medical School; Dr. Floyd Ratliff, Professor 
of Biophysics, Rockefeller University; and Dr. 
Marvin L. Sears, Professor and Chairman, De- 
partment of Ophthaimology, Yale University School 
of Medicine. 


MEÐMCAL LICENSURE AND VISION 


A bill introduced in the Vermont House of Rep- 
resentatives states that, “Each person who makes 
application for a license or a renewal of a license 

. shall submit with his application a statement, 
certified by an optometrist licensed in this State, 
concerning his visual acuity, any defects of his vi- 
sion, and the state or power of his ocular muscles. 
.. . An applicant whose vision does not meet the 
standards may not receive a license or a renewal 
thereof.” 

In addition to physicians, those required to pass 
eye examinations would be podiatrists, chiroprac- 
tors, dentists, dental hygienists, nurses, optometrists. 
osteopaths, pharmacists, and physical therapists, 


ASSOCIATION FOR RESEARCH IN 
VISION AND OPHTHALMOLOGY 


The Pacific section of the Association for Re- 
search in Vision and Ophthalmology will meet in 
San Francisco on August 26-28, 1971, at the Uni- 
versity of California. There will be a clinical 
symposium on corneal diseases, as well as a section 
encompassing areas of general ophthalmic research. 

Those interested in attending the meeting or in 
presenting a paper should contact Robert A. Nozik, 
M.D., Department of Ophthalmology, University 
of California Medical School, Third and Parnassus 
Avenues, San Francisco, California 94122. 


LEGISLATION 


In a break with tradition, the nation’s 11 health 
school associations are organizing an acknowledged 
lobbying organization because, said the group’s 
chairman Gary Filerman, Ph.D., Executive Direc- 
tor of the Association of University Programs in 
Hospital Administration, “Were looking for some 
political clout.” In addition to Filerman’s organi- 
zation, the member groups are the American Asso- 
ciations of Colleges of Pharmacy, Colleges of 
Podiatric Medicine, Colleges of Dental Schools; 
the Associations of American Medical Colleges, 
Veterinary Medical Colleges, Schools and Colleges 
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of Optometry, Allied Health Professions, and Pub- 
lic Health; and the National League for Nursing. 

First priority is health manpower and Congress 
must enact new legislation this vear; existing legis- 
lation expires June 30. The federation’s proposals 
are embodied in bills sponsored by Rep. Staggers 
(D-W.Va.) and Sen. Kennedy (D-Mass.) and 
call for annual per-student grants to the health 
schools, The medical schools would receive the larg- 
est grants, $5000 per student, and the pharmacy 
schools would get the smallest, $2000 per student. 


SOUTHERN MEDICAL ASSOCIATION 

The section on ophthalmology of the Southern 
Medical Association will hold its 1971 meeting in 
Miami Beach, Florida, on November 1-4, 1971. For 
details contact Dr. Hilliard M. Haik, M.D., Sec- 
tion Secretary, 812 Maison Blanche Building, New 
Orleans, Louisiana 70112. 


Basic SCIENCE Course: UNIVERSITY 
or Texas ar Houston 
The Department of Ophthalmology of the Uni- 


versity of Texas Medical School at Houston an- 
nounces a basic science course for residents and 


prospective residents in ophthalmology, to be held 
from January 3 through February 25, 1972. The 
course will consist of lectures, demonstrations, and 
laboratory work in anatomy, physiology, neuro- 
ophthalmology, optics and refraction, microbiology, 
genetics, motility, pharmacology and toxicology, 
and principles of surgery. Tuition is $600. 
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The second Jules Stem Lecture, entitled “The 
Optic Nerve: A Laboratory Approach With Clini- 
cal implications,” was given May 14, 1971, .by Á 
Bernard Becker, Professor and Chairman, Depart- e 
ment of Ophthalmology, Washington University 
School of Medicine, Saint Louis, Missouri. 


JULES STEIN LECTURE 


PERSONALS s 
NORMAN ASHTON ` 
Professor Norman Ashton, D.F.C, FER.CP., 


ERC. Pathology, was elected to fellowship in, the 
Royal Society March 18, 1971. Only one other š 
ophthalmologist, Sir Stuart Duke-Elder, holds this ; 
rare and highly prized honor. 


Auperr C, Esposrro 


The Section of Ophthalmology of the Southern 
Medical Association has named Albert C. Esposito r 
of Huntington, West Virginia, their Outstanding 
Ophthalmologist of the year. Dr. Esposito ts a pas 
president of the West Virginia State Medical Asso- 
ciation and serves, currently, as that State's alternate 
delegate to the American Medical Association. 

Dr. Esposito received his M.D. cum laude from 
Lovola University’s Stritch School of Medicine, 
Chicago. He interned at St. Francis Hospital in 
Pittsburgh, and was formerly a member of the 
teaching staff of the department of ophthalmolegy 
at Ohio State Medical College, Columbus. 







STEPHEN W, KUFFLER 


Further information may be obtained from Whit- Dr. Kuffler, who is a Robert Winthrop Profes- 
ney G. Sampson, M.D., Coordinator of Basie sor of Neurobiology and Chairman of the Depart- 
Science Programs, Department of Ophthalmology, ment of Neurobiology at Harvard Medical School, 
University of Texas Medical Branch at Houston, has been named the winner of the Passano Award 
530 West 20th Street, Houston, Texas 77008. for 1971. Dr. Kuffler received the $7500 award in 4 
x : recognition of his work in analyzing the transmis- 
ELECTION: CHICAGO OPHTHALMOLOGICAL SOCIETY soro GHIA LIGR. FLO he cell 16, ARGUES. 
Officers of the Chicago Ophthalmological So- | 
ciety elected for 1971-72 include: Albert M, Potts, RICHARD S, Ruiz 
President; Robert G. Muller, President-elect; Richard S. Ruiz was appointed Clinical Associate 
Graham Dobbie, Vice-President; Alex E. Krill, Professor of Ophthalmology and Director of the 
Secretary-Treasurer; Eugene R. Folk, Counselor; program in ophthalmology at the University of 
William F. Cahill, Corresponding Secretary. Texas Medical School, Houston, Texas. \ 
i 
i 
William A. Mann, M.D., Secretary-Treasurer of the Ophthalmic Publishing Company, died ` 
suddenly Tuesday evening, May 18, 1971. Memorial services were held at Thorne Hall of North- ° 
western University Medical School, Chicago, Hlnois, Friday, May 21, at 4:00 p.m. An obituary 
will appear in an early issue of the JOURNAL. 
i m o 
*e 
ar 
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All too often, a patient adapts well to contact 
lenses, but vision through the lenses is inade- 
quate due to residual astigmatism. Lenses of dif- 
ferent construction are then required. Thus, 
failure to predict residual astigmatism means 
more time needed to complete the fitting, ID- 


me volving possibly higher fees and, most important, 


drop in patient confidence because the prob- 
lem was not anticipated before the fitting began. 


It is, therefore, important to determine in ad- 
vance if residual astigmatism will be present. 
Obviously, the best way to do this is to refract 
the patient through trial contact lenses. How- 
ever, even with the usual basic trial sets on hand, 
it is not always possible to have the proper lenses 
avaliable to take care of every case. 


Fortunately, one can usually predict residual 
astigmatism by comparing the minus spectacle 
cylinder with the corneal cylinder (difference 
between steepest and flattest K readings). Ideally, 
the spectacle cylinder and the corneal cylinder 
should be identical in sign, amount and axis, if 
there is to be no resultant residual astigmatism. 
In practice, however, if they do not differ by 
more than about 0.75 diopter in amount and 20 
degrees in axis, any resultant residual astigma- 
tism is minor and will seldom impair visual efb- 
ciency. If the predicted residual astigmatism is 
1.00 diopter or more, the patient should be re- 
fracted through conventional spherical trial 
lenses before the fitting is started (if the prac- 
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è Astigmacon 
+ Gordon Bifocal 


CONTACT LENSES AND ° 
RESIDUAL ASTIGMATISM 


Part 1: Conventional Spherical Lenses 


titioner does not have the necessary trial lenses, 
his laboratory will usually lend them to him for 
this purpose). If the residual astigmatism is now- 
confirmed, ultra-thin or astigmatic lenses should 
be prescribed. 


However, for small amounts of residual astig- 
matism, such lenses are usually not necessary. 
Instead, the effects can be minimized by pre- 
scribing the equivalent spherical correction, 
which, by definition, is one-half of the residual 
cylinder found. Follow these simple rules as to 


sign! 


1. H the spectacle cylinder is smaller than the 
corneal cylinder, the equivalent spherical cor- 
rection will be a plus sphere. 


2. H the spectacle cylinder is greater than the 
corneal cylinder, the equivalent spherical cor- . 
rection will be a minus sphere. 


Failure to apply the equivalent spherical cor- 
rection accounts for most cases in which the first 
lens prescribed does not give the best vision that 
is possible with a spherical contact lens. At 
tention to this will eliminate the need for many 
power changes and contribute to more rapid and 
successful fittings. 


STANLEY GORDON, President 


P.S. If I can be of assistance to you with your prob- 
lem cases, please write to my personal attention. 
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but rarely 
sensitizes 


For bacterial infections of the external 
ae eye, including conjunctivitis, due to 
susceptible organisms. Provides a 
broad spectrum of antibacterial 
activity. Rarely sensitizes. Particularly 
helpful for patients who have shown a 
previous sensitivity to other topical 
antibiotics. 


Available in 4%-oz. tube with 
ophthalmic tip. 


= Contraindications: This product is 

Ls oe contraindicated in those individuals who 
eos ave shown asco to any of its 
woe pclae 
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* Morrison Gordon Security Tex-O-Coan Chandler 
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a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise tremendous changes in the contact lens field. New 
types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories | 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


M Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 








if you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


( THE UNION CORPORATION [Jo 





NYSE Symbol 
( CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 P.O. Box 47472 
, Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
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10513 Santa Monica Bivd. P.O. Box 3016 
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Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1771 PO. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 
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“Psychic satisfaction” they call it today. Pride in your work. Like 

) knowing your standards are the highest and that your patients get 
ey optimum solutions to their visual problems. Pride in your 
| professional skill—Panoptik can be part of it. 


{n bifocal lenses, Panoptik offers unparalleled optical superiority. 
Image jump is minimal. The segment design, witha h 
lével, rounded corners and a curved top line, minimizes restriction 


of the distance field. The curved top li iminates 


is a worthy complement t 
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ribe Panoptik for those patients who appreciate the very best. 
You can do it with pride. 


the distinctive bifocal, unsurpassed 
in quality and performance 
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Refracting Equipment B® 


without tears... i | Company 





Used equipment sale 


RRL Deluxe choir and stand, BAL Motorized chair and 
stand, BAL Thorpe Slit Lamp, BAL Projector, Greens Plus 
Cylinder Refractor, Plus Cylinder Rx Master, BAL Awo 
Piot, Tangent Screen, Gonioscope Lenses, Prism Bar, Trial 
lens Set end Cobinet, Medical Cebinet, Binocular Oph- 





for your contact lens patients—when 





PEN thalmoscope, instrument Tables, Perimeters, Scapens, in- 
you insist they use AR-EX the ; direct Ophthalmoscope, Luma Wand, Ortho Reter, Trope- 
. i ` scope, Clason Projector, Harrington Flox Screener, Hun- 
only truly hypo allergenic eye make Í dreds of other items. Reasonable Prices. 
up. We Buy, Sell, and trade all usable equipment. 


We repair olf Optical Instruments. 


Prescribe “AR-EX" and increase pa- _ | Send for free P.D. ruler 
tient acceptance of contact lenses by 
helping to eliminate irritation caused 


by ordinary eye make-up. 


Belrose Refracting Equipment Co. 
3923 North Ave. 

Chicago Hl. 60647 

772-7500-7501 


AR-EX Hypo-allergenic Eye Make-up 
is completely free of perfume, lano- 
lin, soap, gums, bismuth compounds 
and nylon or rayon floc. 





For the Discriminating 


The only truly Hypo-allergenic Eye Eye Physician 


Make-up. 
AR-~EX Mascara—Roll-on and Cake 


AR-EX Eye Shadow—Stick and 
Brush-on 


AR-EX Eye Pencil and Cake Eyeliner 
AR-EX Brush-on Eye Brow 
AR-EX Eye Make-up Remover Pads 


Depend on the Services of a 
Guild Optician 
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NO OTHER EYE MAKE-UP CAN BE 
PRESCRIBED WITH CONFIDENCE FOR 





@ HE SAFETY AND COMFORT OF | IN LYNCHBURG, VA. 
YOUR CONTACT LENS PATIENTS. : A. G. JEFFERSON 
Send for folders for patients. INC 
s 3 Hypo-allergenic Main Office Branch offie | Q 
Caches Allied Arts Buildings 2010 Tate Springs Road 
rt y m 
AR-EX PRODUCTS. CO. REGISTERED OPTICIANS 
w™ * 1036 W. Van Buren St., Chicago, HI. 60607 
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Your Heart Association 
can help you 
help your patients 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also-available on a physician’s prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
( Association 


a sa 44 EAST 23rd ST., NEW YORK, N.Y. 10010 
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Keeps tonometer constantly sterile and ready for 

use. No need to remove from case and replace. 
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cover. Available at all optical and surgical suppliers. 
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225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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pandi Company, 5024 Westheimer, Houston 77027 


Contact Lenses | Scientifically | Designed 


New, Improved 


TOPOGOMETER” 


Soper~Houston 


The TOPOGOMETER?’ is used to 


obtain Topographical Kera- 
tometry, information with 
which all the variables of con- 
tact lenses can be determined. 


For demonstration or information 
BAUSCH & LUMB PRECISION-COSMET 
HOUSE OF VISION onves SLEY-TESSEN . 
MED. CONTACT LENS SER. HLMAN OPTICAL \ 
OP Gai Poe CANADA: IMPERIAL OPTICA 
SOC UME r ree EUROPE: G. NISSEL, LONDON 
JENKEL-DAVIDSON . 


For reprint: Sampson, W. G., Soper, J. W., Girard, L. J.: Topographical 
Keratometry and Contact Lenses.: Transactions; AA.QO.O., Sept-Oct. 1965 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 

Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methyicellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5ce starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 













e e's no biting sting with “c 





Epifrin = e ia | 


pinephrine) has long offered the most economical, onv 
ilable to glaucoma patients. Now, with ‘comfort strength” Epi 
siting sting is gone too! Evaluate our “comfort st engths’ 
patients. Have them compare the comfort of EPIFRIN ¥e% with any other 
You'll find there is no Significant difference in patient acceptance. Ther 
- documentation of the efficacy of these lower concentrations. (1, 2) 
ions also mean reduced side effects and no blurring or impaired visior 
: conomy and onvenience of “comfort strength” Epifrin® ie and 1% z 
more senses © . | | 


comfort strengt Y. 





























, References: 1. Kronfeld, P.C.: Invest. Ophth. 3258 (June) 


984. 2. ‘Harris, t: S; Galin, MA. and Lerner, R.: Annals of patients with a narrow ‘angle. since dilation at the pupil may 
ph. 219° (June) 1970; Prescribing Information: Contains: $ trigger an acute attack of gi aucoma. Dosage: 
pin hrine (as the HC1).. 2%, 1%, Ya%. with: , l 4 









iedw a Indications: Cae yug 
Should not be used J ce 
kof narrow angie glaucoma 
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fa: | le sid réagtions. may include: eye 3 
p inor ache, browache, headache, conjunctival hyperemia, 
and allergic lid reactions. Adrenachro! eposits in the 
conjunctiva and cornea after prolonged. epinephrine» 
therapy have been reported. Epinephrine has been 
Teponeg to produce macular edema in some aghakic-: 








